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GlendaleJPeoria Area Drainage Master Plan Update 
FCD NO. 99-44 

DETAILED STUDY (SECTION 15) 
VOLUME DS 

SECTION DS-1: INTRODUCTION 

The information and analysis presented in this report is a part of the scope of work performed by 

Entellus, Inc. for the Flood Control Dismct of Maricopa County (District) under Contract FCD No. 

99-44, Change Order No. 1, Detailed Study (Section 15). 

The purpose of this study is to provide a more detailed analysis by quantifying the extent of flooding 

problems and developing alternative solutions for the area located within Section 15, Township 4 

North, Range 1 East. 

The area is bounded by Pinnacle Peak Road on the north, Deer Valley Road on the south and ~3~ 

and 91'' Avenues on the east and west, respectively (see Figure DS-1). The area does not contain 

any significant drainage structures or infrastructure. Storm runoff in this area flows southerly along 

roadways or as sheet flow through the parcels. 

The study area consists of several areas in different stages of development. Most of the study area 

consists of low-density residential or undeveloped parcels. However, there are three hlgher density 

developments; two in the northwest corner and one in the east portion of the study area Also, there 

are several subdivisions and commercial developments in the planning stage within the study area. 
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SECTION DS-2: ADWRIBEM.4 FORMS (NOT REQUIRED) 

This section does not apply to this report. 
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SECTION DS-3: MAPPING AND SURVEY INFORMATION 

3.1 Field Survey Information 

TheDistrict conducted field survey for this detailed study. The surveys included 

profiles of selected east-west roads, cross-sections of north-south roads and additional 

topographic information throughout the study area to supplement aerial topographic 

mapping. Results of the field survey are documented in the Glendale/Peoria ADMP 

Update Survey Report, which is included in Glen&le/Peoria ADMP Update - Volume 

DC, Appendix D. Databased Terrain Mapping, Inc. (DTM) performed vertical and 

horizontal controls for aerial mapping as well as mapping verification for the District 

under contract FCD 1999C065 (Reference 3). 

3.2 Mapping 

Mapping for this study was provided by the District from several sources including: 

previous studies, USGS DEM models and the mapping developed for this project by 

DTM (Reference 3). 

3.2.1 Watershed Map 

Watershed boundaries and hydrologic parameters were obtained primarily 

from the 200-scale, 2-foot contour mapping generated by DTM 

(Reference 3). This mapping covers the entire study area except for the 

tributary area north of Pinnacle Peak Road. The mapping developed as p m  of 

the Arizona Canal Diversion Channel Area Drainage Master Study (ACDC 

ADMS) (Reference 2) was used to develop the hydrologic parameters for the 

missing area north of Plnnacle Peak Road. 
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3.2.2 Soils Maps 

Electronic soils maps were furnished by the District's GIS Department. This 

mapping is a digital version of the NRCS (formerly SCS) Soil Survey of 

Aguila-Carefree Area, Parts of Maricopa and Pinal Counties, Arizona 

(Reference 4)  and Soil Survey of Central Maricopa County, Arizona 

(Reference 5). 

3.2.3 Alternative Analysis Mapping 

The 200-scale, 2-foot contour interval mapping developed by DTM 

(Reference 3) was used for the alternative analysis. 

3.2.4 Land Use Map (Existing Conditions) 

The existing land use information was obtained from the 1999 aerial photos 

provided by the District (Reference 6) and The Aerial Photo Book - The Real 

Estate Atlas -Phoenix, First Quarter 1999 (Reference 7).  The existing land 

use map is included on Plate DS-3. 

3.2.5 Land Use Map (Ultimate Development) 

The ultimate land use information was obtained from the zoning maps 

furnished by the City of Peoria (References 8). 
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SECTION DS-4: HYDROLOGY 

4.1 Method Description 

The peak flows in this study area were obtained through precipitation/runoff 

modeling. The hydrologic modeling was performed by means of the 1991 version of 

the HEC-1 computer program as developed by the U.S. Army Corps of Engineers 

(Reference 10). The models were developed using Green and Ampt methodology to 

estimate the rainfall losses. Excess rainfall was then routed to the concentration 

points using the Clark Unit Hydrograph. The estimation procedures for model 

parameters and components were based on the Drainage Design Manual for 

Maricopa County - Volume I - Hydrology (hereinafter refe'erred to as The Drainage 

Manual) (Reference 11). 

Schematic flow routing diagrams for runoff modeling are presented on Plate DS-1. 

A 6-hour duration was used as the base model for this study because it produced 

hlgher peak flows than the 24-hour storm. The Normal-Depth routing method was 

predominantly utilized for routing hydrographs from one concentration point to the 

next. 

4.2 Parameter Estimation 

4.2.1 Drainage Area Boundary 

The scope of modeling within the Detailed Neighborhood Study was primarily 

focused on refining the general hydrology presented in the Glendale/Peoria 

ADMP Update - Hydrology Reporr - Volume HY. The sub-basins within the 

study area were further divided and additional flow-split locations were 

identified in an attempt to more precisely track the movement of storm runoff 

through the area. The basins upstream from the study area were also modified 
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to provide more detailed information on flows entering the study area. Sub- 

basin delineation is shown on Plate DS-2. 

4.2.2 Watershed Work Map 

The work map for this study was developed mainly from the mapping 

developed by DTM (Reference 3). For areas not covered by this mapping, 

the mapping developed by Kaminski-Hubbard as part of the ACDC ADMS 

(Reference 2) was used. 

4.2.3 Gage Data 

Gaging data is available for some of the main watercourses downstream of the 

study area. However, the model developed for this area focuses on the 

overland flow through streets and parcels. Therefore, the gage data may not 

show good correlation for the needs of this project. The District recently 

installed a gage in the 91'' Avenue channel, but the period of record is too 

short for this gage to develop any data with statistical significance. 

4.2.4 Statistical Parameters 

Precipitationlrunoff models were used for developing the hydrology for this 

area. Therefore, statistical data were not developed as part of this study, but 

the results of the runoff models were compared with gage data collected by 

the District for the entire county (Reference 14). The results appear to be 

within the range of expectation for this type of terrain. The comparison is 

presented in Subsection 4.5.2. 
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4.2.5 Precipitation 

Precipitation data was obtained from the isopluvial maps contained in the 

NOAA Atlas of Arizona (Reference 15). Selected isopluvial maps used for 

Maricopa County are also encountered in The Drainage Manual (Figures 2.1 

through 2.13) (Reference 11). Copies of these figures, as well as the 

precipitation frequency (PreFre) output, are included in Appendix C. 

4.2.6 Physical Parameters 

4.2.6.1 Basin Parameters 

Soils and land use percentages were estimated using the District's 

Geographic Information System (GIS) database. This information, 

as well as other physical parameters estimated from the work 

maps, was entered into the Drainage Design Menu System 

(DDMS) to obtain the Green and Ampt rainfall loss parameters. 

The Clark Unit Hydrograph was used in the computation of peak 

discharges in this study because all the sub-basins ate less than five 

square miles. Clark Unit Hydrograph parameters were calculated 

using the MCUHPl module of the DDMS software. Supporting 

documentation and DDMS reports are included in Appendix C. 

4.2.6.2 Reach Routing Parameters 

The Normal-Depth routing method was predominantly used to 

route flows from one concentration point to the next. The time 

steps used in the Normal-Depth equation were calculated using the 

velocity from the Manning's formula for the cross-section. The 

channel cross-section geometry used for the routings was extracted 

from the work map and from field observation. For similar 
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configured reaches, typical cross sections were developed to 

simplify the modeling procedure. 

There were a few routing reaches in the HEC-1 models that used 

the Muskingum-Cunge routing method because the Normal-Depth 

method resulted in unstable flows. 

Slopes and n-values for the routing reaches were estimated based 

on the topographic mapping, aerial photographs and field 

observation. The typical cross-section sketches and tabulated 

reach routing parameters are included in Appendix C.3. The times 

of concentration and routing reaches for the project area are shown 

on Plate DS-2. 

4.2.6.3 Storage Routing Parameters 

Storm runoff will pond at several locations throughout the Detailed 

Study Area. The ponding effect was analyzed using a 

stage/discharge/storage relationships developed based on the 

survey and topographic information. Details of how the storage 

parameters were calculated are discussed in Subsection 5.2. 

4.2.6.4 Subdivision Required Storage 

The existing development within the Detailed Neighborhood Study 

does not provide onsite storage to reduce the downstream peak 

flows. This area was developed before the regulation requiring the 

100-year, 2-hour storm volume to be retained within any 

subdivision development. The subdivision in the southeast portion 

of the study area, which is currently in the process of being 

developed, will provide onsite storage for the 100-year, 2-hour 

flow, 
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4.2.6.5 Flow Splits and Diversions 

A portion of the study area has very mild slopes, which may cause 

flow splits at many man-made structures, in particular, at roadway 

intersections. These flow splits were estimated based on the 

relative ratio of slopes, flow cross-sectional areas and roughness of 

the different flow paths. Detailed calculations of the flow splits are 

included in Appendix C.5. 

4.3 Problems Encountered During the Study 

4.3.1 Special Problems and Solutions 

The following are the problems encountered and how they were solved during 

the study. 

4.3.1.1 Area Reduction 

The models used a multiple storm utility (JD card) to calculate area 

reductions. The program kept tracking the cumulative area and 

calculated the reduction automatically. However, when flow splits 

were encountered, the main hydrograph kept the contributing area, 

but the split flow hydrograph did not. In order to calculate the area 

reduction correctly on the split flow hydrograph, the area was 

hard-coded at the return point of the split and also wherever the 

main and the split reconnected to avoid doubling of the area. 

4.3.2 Modeling Warning and Error Messages 

There were no ERROR messages in the HEC-1 models. Warning messages 

generated by the HEC-1 were examined to ensure that the models were not 

adversely affected. 
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The warning message encountered for the 10-year 6-hour HEC-1 model is as 

follows: 

WARNING --- MODIFIED PULS ROUTING MAY BE 

NUMERICALLY UNSTABLE FOR FLOWS BETWEEN 

(Value) TO (Value). 

This warning specified a range of flows at which routing may be numerically 

unstable. The warning occurred in one routing reach and the hydrograph at 

that reach was examined. Since it showed no signs of instability, the warning 

was ignored. 

The warning messages encountered for the 100-year 6-hour HEC-1 model are 

as follows: 

WARNING --- MODIFIED PULS ROUTING MAY BE 

NUMERICALLY UNSTABLE FOR FLOWS BETWEEN 

(Value) TO (Value). 

WARNING ---EXCESS AT PONDING LESS THAN ZERO 

FOR PERIOD. EXCESS SET TO ZERO. 

The first warning occurred in one routing reach and the hydrograph at that 

reach was examined. Since it showed no signs of instability, the warning was 

ignored. 

The second warning message referred to the rainfall loss calculations 

performed by HEC-1 using the Green and Ampt methodology. For any 

particular time period, it was possible to have the rainfall intensity value 

smaller than the estimated infiltration rate. If this case was encountered in 

modeling, the HEC-1 program would automatically set the rainfall loss as zero 
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and print out a warning message. This message is not an indication of 

modeling problems and was disregarded. 

4.4 Calibration 

A calibration model was developed using the October 21St, 2000 storm precipitation 

data. There are no rain gages within the detailed study area, but the District operates 

several gages in the general area of the study. The closest gages were selected and 

the precipitation for the study area was developed using weighted average based on 

relative distances to the site. Figure DS-2 shows the location of the gages used. The 

calibration model as well as rain gage data are included in Appendix H. 

In order to model the saturated soil conditions that existed when the October 2000 

rainfall occurred, a rainfall event was added to the rainfall data prior to the actual 

storm. These rainfalls simulated a sequence of small storms that occurred before the 

storm on October 21St. These storms saturated the soils enough to significantly 

reduce the soil infiltration rate. Furthermore, in some areas water was still ponded 

from the previous rain events. When the storm occurred on October 21St, water was 

quickly conveyed over saturated soils to low spots where water had already ponded. 

The inundation area at these low spots increased until the water found a route to a 

lower location. 

The calibration storm yielded flows that seemed quite low. However the storage 

parameters of the model indicated that significant ponding took place at various 

locations along Williams, Via Montoya and Deer Valley Road. Many residents 

reported ponding and flooding at the same locations during the October 2000 storms. 
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4.5 Final Results 

4.5.1 Hydrologic Analysis 

Results of the hydrologic analysis including the HEC-1 input files are 

presented in Appendices F, G, and H. The summary of flows for each model 

is contained in Table DS-1, which is presented in Appendix C.6. 

4.5.2 Verification of Results 

As mentioned previously, historical gaging records are not available for the 

study area. However the results from the calibration model show that there is 

a good correlation between the estimated routing and storage parameters and 

the results observed in the field. 

The District has established a chart to describe the general relationship 

between peak discharges and watershed size for Maricopa County (Reference 

14). In this study, the estimated peak discharges at key locations were plotted 

on the District's chart for comparison purposes. As presented in Figure DS-3, 

the estimated values of peak discharges are in general agreement with the 

correlation curves developed by the District based on gaging infomation. 
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SECTION DS-5: HYDRAULICS 

5.1 Conveyance Analysis 

The purpose of the conveyance analysis is to determine the capacity of the north- 

south streets for runoff conveyance between Pinnacle Peak Road and Deer Valley 

Road. Flows tend to concentrate at the low points of the residential lots along the 

north-south streets. However, drainage requirements enforced by the District 

maintain that all fences shall contain weep-holes to allow storm runoff to flow 

through. The concentration and routing of these flows were previously determined as 

part of the hydrology portion of this study (Section DS-4). 

Most of the north-south roadways are at below grade. Therefore, they can potentially 

carry some or all the expected runoff within the right-of-way, but preliminary 

analysis indicated that the roadways might not have sufficient capacity to carry the 

flow generated by any substantial storm event. In order to verify this observation, 

survey cross-sections were obtained at several representative locations along the 

roadways and hydraulic analysis was performed to determinate their capacities. The 

hydraulic analysis was accomplished using the Manning's formula as implemented by 

Boss RMS, version 4.1 (Reference 17). The cross-sections and hydraulic analysis 

are included in Appendix D. A summary of the existing roadways conveyance 

capacities is shown in Table DS-6, located in Appendix D.2. 

Results of the capacity analysis were compared to the estimated flows from a 100- 

year and a 10-year storm in order to determine if drainage improvements were 

required. The results of this comparison are summarized in Figures DS-4 and DS-5. 

These figures are basically identical except the flows used in Figure DS-5 assumed 

that the channel proposed by the Level III analysis along Pinnacle Peak Road was in 

place while the flows used in Figure DS-4 assumed this channel was not in place and 
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From Williams Road to Via Montoya Drive, flow is conveyed through a 

normal crown residential street. The capacity of this section is sufficient to 

convey the 10-year flow, but not enough to convey the 100-year flow. 

Hooding is likely to occur along this segment during substantial storm events. 

85" Avenue south of Via Montoya Drive is an unimproved dirt road. Cross 

sections of this segment show a small ditch running along the east side of the 

roadway and a small berm protecting the houses along the west side. The 

estimated capacity of the ditch varies from 10 cfs to 60 cfs. 

5.1.2 86'h Avenue Hydraulic Conveyance Analysis 

Almost the entire length of 86" Avenue from Pinnacle Peak Road to Daley 

Lane is an unimproved roadway at grade, and is not likely to convey any 

significant flow. From Daley Lane to south of Via MontoyaDrive, the area is 

mostly developed and there is no roadway along the alignment. In this area 

the east-west roadways intercept the flow and convey it to either 85" or 87" 

Avenues. 

86" Avenue is a paved, normal crown roadway south of Via Montoya Drive 

to Deer Valley Road. Most of the upstream runoff is not likely to get to this 

location since it would be directed to 85" and 87" Avenues north of this 

location. Therefore, only local flows are canied in this section of 86" 

Avenue, and the roadway section would most likely have enough capacity to 

convey the flows. 

5.1.3 87" Avenue Hydraulic Conveyance Analysis 

The hydrology model indicated that significant storm runoff would flow along 

the 87th Avenue alignment. This alignment consists of improved roadway 

with curb and gutter and unimproved dirt road. 
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Between Pinnacle Peak Road and PatrickLane, the 87" Avenue alignment 

features a paved roadway with a normal crown and roll curbs. Results of the 

hydraulic analysis indicated that the conveyance capacity in this segment of 

roadway is between 10 cfs and 50 cfs. Ponding and sheet flow outside the 

roadway right-of-way would likely occur even during minor storm events. 

87" Avenue is below grade dirt road between Patrick Lane and Williams 

Road. Hydraulic analysis estimated that the capacity in this segment of 

roadway is between 250 cfs and 420 cfs. However, Williams Road creates an 

obstruction and flow tends to pond on the north side of Williams Road. From 

Williams Road to Via Montoya Drive, the paved section of 87& Avenue also 

appears to have enough capacity to convey flows from a significant storm 

event. 

Between Via Montoya Drive and Deer Valley Road, the 87" Avenue 

alignment does not have a constant configuration and its conveyance capacity 

varies from 40 cfs to 110 cfs. A portion of this roadway segment does not 

have enough capacity to convey runoff even for a minor storm event, and 

significant ponding and flooding may occur. 

5.1.4 88" Avenue Hydraulic Conveyance Analysis 

Within the Detailed Neighborhood study limits, the 88" Avenue alignment is 

likely to convey flow between Williams Road and Deer Valley Road. This 

segment of roadway is a flat dirt road, slightly below grade with a conveyance 

capacity of approximately 20 cfs. This conveyance capacity would be 

marginal for a 10-year storm and significant ponding and flooding would 

likely occur during a larger storm. 
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5.1.5 89" Avenue Hydraulic Conveyance Analysis 

The hydrology model displays that significant runoff would be conveyed 

along the 8gfi Avenue alignment between Pinnacle Peak Road and Deer 

Valley Road. Within these limits, the 89" Avenue alignment varies from an 

improved roadway with a normal crown and roll curbs to an unimproved dirt 

roadway. The roadway appeared to have insufficient capacity to convey the 

runoff from even minor storm events and significant ponding and flooding 

would be expected along the entire reach. 

5.1.6 90"   venue ~ ~ d r a u l i c  Conveyance Analysis 

90" Avenue does not exist north of Williams Road. Runoff in this area is 

intercepted by the east-west streets and conveyed to either 89" or 91St 

Avenues. A small portion of 90" Avenue exists between Monte Lindo and 

Villa Chula. This portion of roadway conveys flows southerly to Villa Chula 

where it ends. Villa Chula does not have enough capacity to convey the flow 

to 89" Avenue and this flow will pond at the 90" Avenue alignment, A 

separate analysis was performed for this location and is discussed in 

Subsection 5.1.7. 

The 90" Avenue alignment between Williams Road and Deer Valley Road is 

an unimproved dirt road at grade or slightly above grade. The runoff 

conveyance capacity is negligible and runoff is mostly conveyed as sheet flow 

along both sides of the roadway. Most of the properties within this area have 

weep-holes on their perimeter fences to allow the runoff to sheet flow 

through. 
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5.1.7 Hydraulic analysis at 90" Avenue and Villa Chula 

This section contains an excerpt of a memo developed exclusively to address 

reported flooding at the intersection of 90" Avenue and Villa Chula. The 

complete memo, along with exhibits is presented in Appendix D.3. 

5.1.7.1 Modified Hydrology 

The Detailed Neighborhood Study hydrology models were slightly 

modified in order to obtain the flows at the intersection of Villa 

Chula and 90" Avenue. The model originally represented the area 

bound by 91" Avenue, 89" Avenue, Villa Chula and Pinnacle Peak 

Road as one sub-basin. The runoff from this sub-basin was routed 

to a concentration point on 89" Avenue. For this analysis, a 

concentration point was needed at the intersection of Villa Chula 

and 90" Avenue. The original sub-basin was divided into two 

smaller basins that were joined at the new concentration point. 

This flow was then routed to the original concentration point at 

89" Avenue. The original assumptions of the HEC-1 models did 

not change and are the same as before. 

Estimate flows in this area are summarized in Table DS-2 below. 

TABLE DS-2 

Capacity of the intersection of Villa Chula and 90" Avenue 
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Location 

Villa Chula (west of 90" Ave) 

Villa Chula (east of 90L" Ave) 

90a Ave (north of V~lla Chula) 

10-year flow 

(cfs) 

3 

7 

4 

IM-year flow 

(cfs) 

14 

36 

22 



When compared to other flows in areas within the Detailed 

Neighborhood Study, these flows did not seem excessive, but 

given that the typical roadway flow capacity in the area is below 

10 cfs, these flows would cause problems. These problems are 

likely to occur where the flow is not contained within the roadway, 

and then spills into areas where the runoff has no outlet. This is 

the condition observed at the lot located on the south side of the 

intersection of Villa Chula and 90" Avenue. 

5.1.7.2 Topographic Considerations for Hydraulic Calculations 

The profile of Villa Chula is generally graded down towards 89" 

Avenue. The slope is between 0.4% and 0.2%, but between 

Stations 3+00 and 5+00, the profile is virtually flat. This is the 

location where flooding has been reported. The contours show that 

90" Avenue slopes down towards Villa Chula and that most of the 

location runoff tends to follow 90" Avenue south to Villa Chula. 

The contours north and south of Villa Chula suggested that water 

has a natural tendency to flow south towards Patrick Lane. The 

low points of the contours demonstrated that the flow is routed 

directly through the location of the reported flooding. A fence 

obstructs this direction of flow and the resident has reported that 

the water ponds behind this fence, within his backyard. By 

interpolating between contours it was estimated that the lowest 

point of the backyard is at an elevation of about 1304.5. This 

elevation is approximately one foot lower than the centerline 

elevation at the intersection of Villa Chula and 90" Avenue. The 

finished floor elevation of the house is unknown, but is most likely 

at an elevation around 1306. 
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The roadway cross-sections of Villa Chula and 90" Avenue were 

not surveyed. The roadway cross-section geometry was estimated 

using field observation data and similar looking roads within the 

Detailed Neighborhood Study. The cross section geometry was 

used to approximate the roadway capacity. Villa Chula and 90" 

  venue were estimated to be 30 feet wide, normal crown, four 

inch roll curbs on both sides, and a roadway with 2% cross slope. 

The results of the capacity estimations are outlined in the next 

section. 

5.1.7.3 Hydraulic Analysis 

The hydrology and topography information above was used to 

perform hydraulic calculations. These hydraulic calculations 

include capacity estimations, normal depth approximations and an 

analysis that estimated the increase in water surface elevation 

caused by the water flowing south from 90" Avenue. Detailed 

calculations are included in Appendix D. 

5.1.7.4 Capacity Estimations 

The estimated flow that may bg conveyed within Villa Chula, 

before the intersection with 90" Avenue is 9 cfs. The estimated 

flow that may be conveyed within Villa Chula, after the 

intersection with 90" Avenue is 3.5 cfs. This significant reduction 

in capacity is due to the flat roadway grade in this location. The 

estimated flow that may be conveyed within 90* Avenue, before it 

intersects Villa Chula is 11 cfs. 
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5.1.7.5 Water Depth Estimations 

The water depths at various cross sections were estimated using 

Manning's formula. The approximated cross sections analyzed 

represent Villa Chula west of the 90" Avenue intersection, Villa 

Chula east of the 90" Avenue intersection and 90" Avenue north 

of Villa Chula. Manning's formula was performed for both the 

100-year and the 10-year rainfall event. As expected, both rainfall 

events appeared to exceed the capacity of the roadway, in 

particular, at the intersection of 90" Avenue and Villa Chula. At 

this location, flow would spill out of the roadway and flow south 

along the natural drainage path. As mentioned before, this natural 

drainage path takes the water directly through the property located 

directly south. The fence in the property's backyard prevents the 

flow from continuing southerly and causes ponding in the 

property's backyard. 

5.1.7.6 Increase of Water Surface Elevation Due to Direction Change 

In order for the resident at 8935 West Villa Chula to not be 

flooded, all of the water flowing south from 90" Avenue would 

have to change directions and flow east along Villa Chula. 

Changing the flow direction may be accomplished by applying a 

force to the water. The force may be supplied by rn increase in 

pressure head. The increase in pressure head means the water 

surface elevation would increase where the direction change was 

occurring. The normal depth calculations at the intersection tended 

to under-estimate the water surface elevation. Using the 

conservation of momentum theory, the change in water surface 

elevation required to redirect the flow from 90" Avenue was 

approximated. The peak water surface elevation at the intersection 
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of 90" Avenue and Villa Chula during the 100-year 6-hour storm 

event increases by a third of a foot and was estimated to be 

1306.25. The peak water surface elevation at the intersection of 

90" Avenue and Villa Chula during the 10-year 6-hour storm event 

appears to increase by 1.5 inches and was estimated to be around 

1305.75. Both of these water surface elevations exceed the 

existing grade of the property south of the intersection. The 

property's finish floor elevation appears to be high enough to 

prevent flooding of the structure, but significant ponding is likelv 

along the south perimeter fence. 

5.2 Inundation Limits 

During recent storm events, residents within the Detailed Neighborhood Study area 

have reported many instances of ponding. In most cases, this pontllng results from 

storm runoff being obstructed by an elevated structure such as a roadway or wall. 

During even minor storm events, water begins to pond behind these obstructions. 

The water surface elevation increases as the storm continues, until the obstruction is 

overtopped. The inundation limits were approximated using the reservoir routing 

routine, included in the HEC-1 program (Reference lo), to obtain maximum storage 

elevation. Since the study area is quite flat, small increases in the water surface 

elevation would result in large increases of the inundated area. 

The original hydrology models were modified to reflect ponding. In general, ponding 

had negligible effects on peak flow. That is, the volume of water stored in low areas 

behind elevated roadways and walls was not large enough to significantly change the 

peak flows. 

The inundation limits were approximated using the 2-foot contour interval mapping 

developed by DTM (Reference 3). The vertical accuracy of this mapping is 

approximately _+ 1 foot, but inundation limits were estimated by interpolating 
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elevations between contours to a 1110 of a foot. This interpolation exceeded the 

accuracy of the mapping and the exact location of inundation limits was unable to be 

determined based on the topographic information. Any structure within or near the 

estimated inundation limits may or may not be subject to flooding resulting from a 

10-year or larger storm event. More detailed topographic information would be 

required to estimate flooding potential of a particular location. The approximated 

inundation limits are included in Figure DS-4 and Figure DS-5. 

Most of the obstructions that cause ponding within the Detailed Study Area are 

elevated roadways that cut across the north-to-south direction of natural flow. Each 

of these roads that cause significant ponding was analyzed in terms of the 10-year and 

the 100-year storms. The inundation limits were delineated on the basis of the current 

conditions, as well as the future conditions when the proposed improvements at 

Pinnacle Peak Road were in place (Glendale/Peoria Area Drainage Master Plan - 

Recommended Alternative - Volume RA). 

5.2.1 Inundation Limits at Deer Valley Road 

Residents have reported that water has ponded north of Deer Valley Road 

during recent storm events. Deer Valley Road is slightly elevated above 

grade, and has a normal crown section. The profile of Deer Valley Road is 

semi-flat, with a slight sag between 85" Avenue and 87" Avenue. During a 

storm, water would be collected at these low points of the roadway and begin 

to pond. As these ponds increase in size, they would eventually combine with 

adjacent ponds forming a larger ponding area. The analysis yielded one large 

inundated area between 85" Avenue and 89" Avenue. Other areas may be 

inundated, but were not included because of limited mapping accuracy. 
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5.2.2 Inundation Limits at Williams Road 

The existing condition of Williams Road causes excessive ponding during 

storm events. The roadway profile has two distinct low points where storm 

runoff concentrates. These sags are located at 85" Avenue and 87'h Avenue. 

Furthermore, storm runoff is obstructed by the remains of an elevated 

irrigation ditch on the south side of the roadway. Water will pond behind the 

irrigation ditch, which will increase the inundation area on the north side of 

the roadway. During even minor storm events, large inundation areas are 

likely to occur at 85" Avenue and 87" Avenue. The proposed improvements 

along Pinnacle Peak Road will significantly reduce the ponding at these 

locations. Once the recommended infrastructure at Pinnacle Peak Road is in 

place, flooding conditions in this area will be significantly improved. The 

flooding praduced by a 100-year storm event with the improvements at 

Pinnacle Peak will be very similar to flooding produced by a 10-year storm 

under current conditions. 

5.2.3 Inundation Limits at Pinnacle Peak Road 

Pinnacle Peak Road is a normal crown roadway. The profile of Pinnacle Peak 

Road within the Detailed Study Area is generally sloping westerly with a few 

low points at roadway intersections. These low points do not appear to collect 

much storm runoff before overflowing and draining towards the south. The 

roadway crown acts as the only obstruction for southbound flow. The 

analysis showed that significant ponding was likely to occur at Pinnacle Peak 

Road between 90" Avenue and 91St Avenue. Storm runoff tended to be 

collected at a low area in this span, and would pond until it started flowing 

south along 90" and 91" Avenues. This ponding would be eliminated with 

the construction of the proposed improvements along Pinnacle Peak Road. 
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5.2.4 Inundation Limits at Via Montoya Drive 

Via Montoya Drive also has a normal crown cross-section. The profile of Via 

Montoya Drive within the Detailed Study Area slopes slightly toward the east, 

with low points at 83d, 85" and 87" Avenues. Since the only obstruction to 

flow being conveyed south is the roadway crown, the ponding during storm 

events is mild. The inundation limits are generally within the right-of-way. It 

should be noted that the existing capacity of 85" Avenue and 87" Avenue 

does not appear to be adequate to convey flows resulting from significant 

storm events. Therefore, it is likely that shallow flooding during larger storm 

events will inundate areas outside of the right-of-way. 
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SECTION DS-6: DEVELOPMENT OF POTENTIAL ALTERNATIVES 

6.1 Alternative Formulation 

The hydraulic and hydrologic analysis of this Detailed Study Area confirmed reports 

from the community of localized flooding during storm events. Alternatives that 

would reduce or eliminated these flooding events were developed through 

collaborative efforts with the City of Peoria, the District, Maricopa Department of 

Transportation (MCDOT) and input from residents within the Detailed Study Area. It 

was agreed by this group that these alternatives would be developed primarily to 

address drainage problems resulting from the 10-year, 6-hour storm. 

6.2 Brainstorming and Screening of Alternatives 

The preliminary development of altematives began with the listing of any and all 

ideas associated with the drainage of the Detailed Study Area. These ideas ranged 

from doing nothing and letting existing conditions prevail, to constructing significant 

drainage improvements (grading all of the roads and installing storm drains). After 

communicating with the associated parties, it became apparent that many of the 

extreme alternatives listed during the brainstorming session would not be feasible. 

The altematives retained for further evaluation displayed a significant benefit to cost 

potential. Most of the underground storm drains were eliminated because the output 

channels downstream are too shallow to convey any significant flow. Inverted crown 

streets were also eliminated because maintenance problems associated with frequent 

flow in the roadway. 

6.3 Development of Alternative Solutions 

Many factors influenced the formulation of alternatives. A channel along Pinnacle 

Peak Road has been proposed as part of the ADMP Update Level III Improvements. 
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Since it was not known when this channel would be built, the alternatives developed 

for the Detailed Study Area reflected existing flow conditions. Several roads within 

the study area are targeted for improvements as part of MCDOT's PM-10 program. 

This program paves dirt roads to reduce the amount of dust per the Environmental 

Protection Agency's requirements. Alternatives were developed assuming that 85", 

86", 88", 89" and 90" Avenues would be paved surfaces with a normal crown and 

two twelve foot travel lanes within a fifty feet total right-of-way width. 87" Avenue 

was assumed to have a similar cross section as the other roadways, but since it was 

the half-mile street, it would have a paved shoulder of five feet on each side and a 

total right-of-way of eighty feet. A channel has already been proposed along 85" 

Avenue between Via Montoya Drive and Deer Valley Road. This channel will be 

designed and constructed by the new development to the east of 85" Avenue south of 

Via Montoya Drive. 

6.3.1 Alternatives for Storm Runoff Conveyance North of Williams Road 

For areas north of Williams Road, alternatives were not developed that 

specifically targeted existing right-of-way sections lacking the capacity to 

convey runoff from significant storm events. Many of the right-of-way 

sections in this area seemed to already have enough capacity for at least the 

10-year storm. Furthermore, after the Pinnacle Peak Road improvement was 

constructed, flows throughout this area were significantly reduced. Almost all 

of the roadways north of Williams Road appeared to have enough capacity to 

handle the 10-year storm runoff once the Pinnacle Peak Road improvements 

were in place. 

6.3.2 Alternatives for Storm Runoff Conveyance South of Williams Road 

Even with the proposed improvements at Pinnacle Peak Road, the 10-year 

flows appeared to exceed the capacity of most right-of-way sections south of 

Williams Road. Alternatives that were developed beyond the preliminary 
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screening process had potential to feasibly address the lack of conveyance 

capacity throughout the southern portion of the study area. Features of the 

alternatives considered are shown on Plate DS-5. 

All of the alternatives developed share several common features. These 

features are colored yellow on Plate DS-5. For each of these alternatives, a 

series of lateral ditches and or channels would be necessary along Williams 

Road and Deer Valley Road. Ditches along Williams Road would convey 

runoff from the Detailed Study Area north of Williams Road, into the new 

drainage structures. Channels and or ditches along Deer Valley Road would 

convey the flow from the entire Detailed Study Area to crossing points along 

the roadway where culverts would be constructed to convey the flow to the 

existing infrastructure on the south side of Deer Valley Road. The proposed 

channel along the 85" Avenue alignment between Via Montoya Drive and 

Deer Valley Road was also included as part of all developed alternatives. This 

channel will be constructed by the development to the east of 85" Avenue. 

The installation of a storm drain along the 85" Avenue alignment, between 

Williams Road and Via Montoya was common to all alternatives as well, but 

the storm drain would be sized &fferently for each alternative so the storm 

drain was not colored yellow on Plate DS-5. Instead, the appropriate color 

for each alternative is used to differentiate between the different sizes 

required. 

The drainage ditches along Williams Road and Deer Valley Road as well as 

the channel on the east side of 85" Avenue are common elements to all 

alternatives. The unique features of the alternatives are listed below, with a 

brief description. The evaluation of each alternative is discussed in 

Subsection 7.3. 
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1. The features of Alternative 1 are colored red on Plate DS-5. Construct 

single channels along the 87" Avenue and 8 9 ~  Avenue alignments and a 

storm drain or roadway improvement along 85" Avenue. 

2. The features of Alternative 2 are colored blue on Plate DS-5. Construct a 

single channel along the 89" Avenue alignment and storm drain or 

roadway improvements for 85" Avenue. 

3. The features of Alternative 3 are colored green on Plate DS-5. Install a 

basin north of Williams Road near either 87" Avenue or 8 9 ~  Avenue, in 

adhtion to the improvements suggested by Alternative 1. 

4. The features of Alternative 4 are colored magenta on Plate DS-5. 

Construct ditches along both sides of the existing roadways within the 

right-of-way between Williams Road and Deer Valley Road. These 

roadways are 87", 88", 89" and 90" Avenues as well as storm drains or 

roadway improvements for 85" Avenue. 

6.3.3 Alternatives for Reported Flooding at Villa Chula and 90" Avenue 

Alternatives were developed that specifically addressed the reported flooding 

of the resident at 8935 West Villa Chula. A memo containing a description 

and analysis of the existing drainage conditions at this site has been included 

in Appendix D.3. The memo also explores the alternatives listed below. 

1. Install a drainage ditch along Villa Chula, between 89" and 90" Avenues. 

2. Install weep-holes in the wall where storm runoff has been reported to 

concentrate. 

Page DS - 6:4 



3. Reconfigure the cross section of Villa Chula Road between 8gm and 90" 

Avenues so the south edge of the right-of-way is elevated enough to prevent 

flow from spilling into the resident's property. 

4. Install drainage easements between Villa Chula and Patrick Lane to allow 

storm runoff to follow its natural course. 

Page DS - 6:5 





SECTION DS-7: ALTERNATIVF, ANALYSIS 

The alternatives discussed in this section relate to drainage concerns within the 

Detailed Study Area, south of Williams Road. A separate alternative analysis that 

addresses the drainage concerns at Villa Chula and 90' Avenue has been included as 

in Appendix D.3. 

7.1 Evaluation Criteria 

The criteria used to evaluate each alternative were developed through a collaborative 

effort between the City of Peoria, the District, MCDOT and Entellus. The criteria 

included quantitative factors such as cost and hydraulic performance and qualitative 

factors such as aesthetics and public opinion. The criteria were listed in Table DS-3, 

and a weight factor was assigned to each in order to represent the relative importance 

of each. Each alternative was evaluated by tanking it compared to the other 

alternatives being considered. 

7.2 Cost Estimates 

7.2.1 Comparative Alternative Cost 

A general cost estimate for each alternative was developed using the 

approximate design features shown on Plate DS-5. These cost estimates 

included major costs that varied between each alternative. The cost shown 

does not necessarily reflect the actual cost for constructing the particular 

alternative. Instead, the approximate COSY was only used to rank each 

alternative from most expensive too least expensive. A set of tables that detail 

the cost estimate data for each alternative is included in Appendix E.1. This 

data is summarized in Table DS-4. 
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TABLE DS-3 
Detailed Study Alternative Selection 

Notes: The recommended alternative was determined using a weighted matrix. The qualitative measures were each given a relative importance using a scalc fmm 1 to 10. A qualitative 
measure such as public opinion was given a "cry high relative importance of 10, while aesthetics was only given an importance of 4. Each alternative was then given a raw soore of 
1 to 10 that represented how well the alternative satktied that particular criteria. The total score for each alternative wan determined by the product of the criteria importance score 
and the alternative satisfaction score. The cost score was referenced fmm the cost estimates for each alternative and the hydraulic effectiveness score was determined by tinding 
the percentage of the 10-year storm that could be conveyed in the alternative. 

AlteroaUve 

X 

I 

2 

3 

4 

Alternative 

Derrriptioo 

Storm dram along the 85th Ave alignment 
between W!llzms and Vla Montoya and 
channels along 87th Ave and 89th Ave 

Storm dram along the 85th Ave al~gnment 
between W~lllams and Vta Montoya and 
channel along 89th Ave 
>tom draIK3mgme 83th Ave al~gnment 
between Wtlhams and Vca Montoya, bast= 
north of W!lltms at 87th and 89th Ave, and 
channels along 87th and 89th Ave 

Dramage dttches along both sides of 
roadways along 87% 88th, 89th and 90th 
Ave 

QuantntatlveMeasures 

Hydnulie 
Cost EBecUvenc~~ 
Score Scare 

98 100 

91 100 

76 100 

I00 95 

Publtr Oploioo 
(Weight 10) 

Weighted 
Score Score 

6 

5 

2 

7 

60 

50 

20 

70 

Aes1heth-s 
(Weight 4) 

Weighted 
Score Score 

4 

5 

3 

7 

16 

20 

12 

28 

Ease of 
ImPlemrohUon 

(Wenght 4) 

Weighted 
Scare Score 

5 

6 

5 

7 

TotalSrore 

71 

68 

53 

83 

20 

24 

20 

28 

Maioteoaoee Costs 
(Weight fil 

Weighted 
Score Score 

3 

2 

1 

7 

18 

12 

6 

42 



TABLE DS-4 

Comparative Alternative Year 2001 Cost 

7.2.2 Preferred Alternative Cost 

Alternative 

Number 

1 

2 

3 

4 

A set of tables that detail the cost estimate data for the recommended 

alternative is included in Appendix E.2. The results for the recommended 

alternative cost estimate are summarized in Table DS-5. The cost mentioned 

in the previous section was refined more accurately to reflect the cost of 

implementation of the preferred alternative. 

7.3 Evaluation of Alternatives 

Alternative Description 

Storm drain along the 85th Ave alignment between Williams 

and Via Montoya and channels along 87th Ave and 89th Ave. 

Storm drain along the 85th Ave alignment between Williams 

and Via Montoya and channel along 89th Avenue. 

Storm drain along the 85th Ave alignment between Williams 

and Via Montoya, basins north of Williams at 87th and 89th 

Ave, and channels along 87th and 89th Ave. 

Drainage ditches along both side of roadways along 87th, 

88th, 89th and 90th Ave. 

This section summarizes how each alternative satisfies the criteria outlined in 

Subsection 7.1. In order to select the alternative that most satisfies the criteria, a 

weighted matrix was developed. Each alternative was awarded points for satisfying 

the criteria. 

Comparative Cost 

$1,884,200 

$2,032,900 

$2,424,674 

$1,852,095 
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TABLE DS-5 

Year 2001 Cost Estimate for the Preferred Akternative 

7.3.1 Qualitative Evaluation 

Several criteria such as safety, environmental, and cultural resources were 

considered equal for all the alternatives, therefore they were not considered 

for the evaluation of the preferred alternative. However, public opinion, 

aesthetics, and ease of implementation were considered. Each criterion was 

weighted according to importance. Points were given to alternatives 

according to how well they satisfied the particular criteria. The number of 

points that each alternative earned was decided using input from the District, 

the City of Peoria, MCDOT and local residents. The points awarded to the 

alternative for the criteria were multiplied by the weight. The weighted score 

for each qualitative criterion was included in the summation of the total score 

shown in Table DS-3. 

7.3.2 Quantitative Evaluation 

The quantitative criterion included implementation costs, hydraulic 

effectiveness, and maintenance cost. 
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7.3.2.1 Cost 

The implementation cost associated with each alternative included 

factors such as right-of-way purchases and excavation expenses. 

For each alternative, a general cost estimate was prepared. These 

cost estimates were primarily prepared for comparison purposes. 

Appendix E.l includes the tables showing the general cost 

estimates for each alternative. The comparative cost estimates for 

each alternative is included in this appendix as well. A score was 

assigned to each alternative that was used in the weighted selection 

matrix. Each alternative could earn up to 100 points for cost 

effectiveness. The alternative with the lowest implementation cost 

was awarded all 100 points. The number of points earned by the 

other alternatives was calculated by finding the percent by which 

each cost was greater than the lowest cost. This percentage was 

subtracted from the 100 points possible in order to obtain the cost 

score. 

The costs of Alternatives 1 to 3 were slightly higher than those of 

Alternative 4. The driveway and roadway crossings of Alternative 

4 were less expensive than those of Alternatives 1 to 3 as well. 

This was because it is less expensive to cross the ditches proposed 

by Alternative 4 than the channels proposed by Alternatives 1 to 3. 

Comparing the costs associated with Alternative 3 against those of 

Alternatives 1 and 2 revealed that the detention basins are not cost 

effective. The detention basins of Alternative 3 reduced the peak 

flows along 87" and 89" Avenues, which allowed for smaller 

channels to be constructed. The lower implementation costs 

associated with smaller channels did not offset the additional costs 

related to purchasing the land for the detention basin. 
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7.3.2.2 Hydraulic Effectiveness 

The hydraulic effectiveness of each alternative was evaluated by 

comparing the 10-year storm peak flows to the conveyance and or 

storage capacities of the alternative's features. The hydraulic 

effectiveness score shown in Table DS-3 is the estimated 

percentage of total storm runoff within the southern portion of the 

Detailed Study Area that would be addressed by that alternative. 

Alternatives 1 to 3 were developed using the peak 10-year flows as 

the design constraint. Therefore, Alternatives 1 to 3 each scored 

100 points for hydraulic effectiveness. Alternative 4 was 

developed using right-of-way limitations and cost considerations 

as design constraints. In about 1 out of 10 locations, the features 

of Alternative 4 did not appear to completely convey the 10-year 

peak flow and Alternative 4 scored 95 points for hydraulic 

effectiveness. 

7.4 Recommended Alternative 

Alternative 4 appeared to be the most desirable drainage option for the southern 

portion of the Detailed Study Area. The features of this alternative have been 

recommended for further development and design. These features would include a 

channel along 85" Avenue between Via Montoya Drive and Deer Valley Road, which 

would cross under Deer Valley Road through a culvert. At the time of preparation of 

this study, the channel and culvert have been designed by a private developer and are 

pending review by the District. 

Along Deer Valley Road, a series of channels and ditches have been included as part 

of the recommended alternative. These structures would be intended to collect sheet 

flow from the north and convey it to one of three culverts that would cross under Deer 

Valley Road. These structures would ease or eliminate ponding on the north side of 

Deer Valley Road. The culverts under Deer Valley Road would convey the storm 
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runoff from the Detailed Study Area to existing infrastructure on the south side of 

Deer Valley Road. 

The most common feature of the recommended alternative was the use of dual 

roadside ditches to convey storm runoff. These ditches have been proposed as lateral 

connectors along Williams Road between 831d Avenue and 91'' Avenue. They were 

also included as main conveyance routes along 87", 88", 89" and 90" Avenues 

between Williams Road and Deer Valley Road. The dual roadside ditches would be 

constructed on both sides of the roadway when they are improved. The dltch bank 

nearest to the roadway would also be the roadway shoulder. The maximum slope 

would be 4.0%. The ditches would be triangular shaped with the invert not being 

more than 11 inches below the roadway crown. The dltch bank farthest from the 

roadway would extend from the invert to the same elevation as the roadway crown. 

This slope would not be more than 12.0%. 

The MCDOT right-of-ways along 87'h Avenue and Williams Road are approximately 

80 feet wide. Assuming there would be two 12-foot lanes, the ditches would each be 

approximately 28 feet wide. The combined flow capacity of these two ditches, 

assuming inundation up to the outer bank, appeared to be 75cfs. The MCDOT right- 

of-ways along 88", 89" and 90" Avenues are approximately 50 feet wide. The 

standard cross section for minor collector includes two 12-foot lanes and a 5-foot 

paved shoulder on each side. The ditches would each be approximately 13 feet wide 

(including the 5-foot shoulder), The combined flow capacity of the ditches, assuming 

inundation up to the roadway crown, appeared to be 25 cfs. The right-of-way along 

88", 89" and 90" Avenues varies from 35 to 50 feet. The proposed alternative was 

based on two 12-foot lanes and a 5-foot graded shoulder on each side. The ditches 

would each be approximately 13-feet wide (includmg shoulder). The standard cross- 

section for a neighborhood roadway includes a right-of-way of 50-feet. However, 

cost for additional right-of-way was not included in the cost estimate since this cost is 

associated with the roadway improvements and the drainage will be accommodated 
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within the standard roadway right-of-way. The combined flow capacity of the 

ditches, assuming inundation up to the roadway crown, appeared to be 25 cfs. 

The proposed geometry of the dual ditches would allow for driveway and roadway 

crossings to be easily constructed without significant changes to the channel. Where 

a ditch crossed a driveway, the ditch banks would be lined with concrete. Concrete 

driveways were proposed in order to allow vehicles access to driveways, without 

damaging the ditch. Concrete sections were also proposed where a ditch crossed a 

roadway. These skirt shaped sections would be shaped so the flow was contained 

through the crossing. The depth of water at driveway and roadway crossings 

appeared to be less than one foot. No culverts would be necessary, which greatly 

increased the hydraulic capacity of the ditches and reduced the implementation costs 

as well. The 85" Avenue improvements featured a storm drain between Williams 

Road and Via Montoya Drive that would drain into the downstream ditch that would 

be built by the development west of 85" Avenue. As an alternative to the storm 

drain, the roadway could be re-graded and the cross section modified to increase the 

hydraulic capacity of the roadway. A check to see how well the recommended 

alternative would perform was done. The hydrology models were modified in order 

to reflect the improvements discussed above using the model with the proposed 

Pinnacle Peak Road channel and the model without the channel. Figures DS-6 and 

DS-7 shows the new flows and conveyance capacities. In general, the series of 

channels and dltches recommended would significantly improve the current drainage 

conditions. This can be seen by comparing the number of red and yellow markers in 

Figure DS-4 (Existing Conditions) to the number of yellow and green markers in 

Figure DS-6 and DS-7 (Future Conditions with and without the Pinnacle Peak Road 

channel). The implementation cost of the recommended alternative has been 

estimated with more detail. The tables associated with the detailed cost estimate of 

the recommended alternative are located in Appendix E.2. 
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7.5 implementation Plan 

This study was coordinated with the Maricopa County Department of Transportation 

(MCDOT). A meeting was held with representatives of MCDOT, the District, and 

the Design Team to discuss implementation of the recommended drainage 

improvements. 

The general approach to the implementation of the recommended alternatives was to 

divide and conquer. Both MCDOT and the District agreed to pursue fun&ng for 

implementing the improvements. MCDOT already has 88" and 89" Avenues under 

design as part of a PM-10 project. 87'h Avenue is scheduled to be a Transportation 

Improvement Project (TIP) for MCDOT within 2 to 3 years. The District agreed to 

pursue funding for the remaining work to install culvert crossings of and channels 

along Deer Valley Road, regrading of the intersections at Williams Drive, and other 

miscellaneous improvements. There did not appear to be funding for 90" Avenue 

regrading and it was considered a low priority. 
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APPENDIX A. REFERENCES 

A.1. Data Collection Summary 

Table DS-7, located at the end of Appendix A, summarizes the data collected as part 

of this study. 
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6 Flood Control Dlstnct of Maricopa County, Aerial Photographs, First Quarter 

1999. 
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Quarter, 1999. 

8 Glendale Planning Department, City of Glendale Zoning Map, Current. 
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Center, Generalized Computer Program 723-X6-L.2010, HEC-1 Flood 
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Topographic Maps, Scale 1:24,000. 

Aerial Mapping Company, Agua Fria River Study, February 1995. 

Flood Control District of Maricopa County, Internal Memorandum. "Flood 

Frequency Analysis of Stream Flow Stations", Russ Cruff, FCDMC, April 
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U.S. Department of Commerce, National Oceanic and Atmospheric 

Administration, National Weather Service, Precipitation-Frequency Atlas of 
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16 Wood, Patel & Associates Inc., Desert Amethyst Drainage Project Design 

Documentation Summary for the City of Peoria, Arizona, September 1999. 

Boss International, Inc., River Modeling System (RMS) Version 4.1. 

A.3. General Documentation and Correspondence 

The General Documentation and Correspondence for the Hydrology Report can be 

found in the Glendale/Peoria Area Drainage Master Plan -Administrative Report - 

Volume AR. 

A.4. Survey Field Notes 

The Survey Field Notes can be found in the Glendalefleoria Area Drainage Master 

Plan - Data Collection - Volume DC. 
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Rainfall Data 

Page 1 

Prlmary Zone Number: 7 Latitude. 0.0 Elevation 0 

short Duratlon Zone Number 8 Longttude 0.0 

Pointvalues on) 

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 

5 MIN 0.33 0.42 0.49 0.58 0.66 0.73 
10 MIN 0.49 0.64 0.74 0.89 1 .OO 1.12 
15 MIN 0.59 0.80 0.94 1.13 1.28 1.43 
30 MIN 0.79 1.07 1.26 1.53 1.74 1.94 
1 HOUR 0.96 1.32 1.57 1.90 2.17 2.43 
2 HOUR 1 .W 1.45 1.73 2.10 2.40 2.69 
3 HOUR 1.10 1.54 1.83 2.24 2.55 2.87 
6 HOUR 1.20 1.70 2.03 2.49 2.85 320 
12 HOUR 1.30 1.88 2.26 2.79 3.20 3.60 
24 HOUR 1.40 2.06 2.49 3.09 3.54 4.00 
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Flood Control Dlstnct of Mancopa County 
SECTION 15 - ADMP UPDATE SECTION 15 DETAILED STUDY 

Page I 
Sub Basin Data 

6R7RW1 

Sub Basin Parameters Ratnfall Losses Return Penod (Years) 

Area Area Length Slope Adj Time-Area Kb IA DTHETA PSlF XKSAT RTlMP 
ID (sq mi) (mi) (Wmi) Slope (in) (in) (inlhr) (%) 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Tc (hm) 
R (h-) 

Tc (his) 
R (his) 

Tc (h=) 
R (h-1 

TC (his) 

R (h=) 

TC (hrs) 

R (hn) 

TC (hrs) 

R (hrs) 

Tc (hn) 

R (hn) 

TC (h is) 

R (hn) 

Tc (hrsJ 
R (hrs) 

Tc firs) 
R (h-1 

TC (hn) 

R (his1 

To (hn) 
R (hn) 

Tc (hn) 

R (h-1 

' Non default value 
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Flood Control District of Maricopa County 
SECTION 15 -A6MP UPDATE SECTION 15 DETAILED STUDY 

Sub Basin Data 

Sub Basin Parameters 

Area Arw Length Slope Adj TimeArea Kb 
ID (sq mi) (rnl) (Wml) Slope 

N11H4 0.03 0.30 33.6 33.6 Natural 0.066 

N11120 0.01 0.13 39.1 39.1 Urban 0.073 

0.02 0.27 33.3 33.3 Urban 0.066 

0.04 0.29 31.5 31.5 Urban O . O M  

0.04 0.39 25.4 25.4 Urban 0,060 

0.02 0.32 26.7 26.7 Urban 0.066 

0.02 0.25 36.3 36.3 Urban 0.061 

0.01 0 20 24.8 24.8 Urban 0.063 

0.01 0.21 32.1 32.1 Urban 0.065 

0.02 0.31 35.5 35.5 Urban 0.061 

0 01 0.12 34.2 34.2 Urban 0.072 

0.02 0.26 43.1 43.1 Urban 0.043 

0.02 0.29 30.0 30.0 Urban 0.058 

IA DTHETA PSlF XKSAT RTIMP 
(in) (in) (mlhr) (%) 

Return Period (Years) 

2 5 10 25 50 100 

TC (hrs) 

R (hE) 

Non default value 
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Page 3 
Sub Basin Data 

Sub Basin Parameten Rainfall Losses 

Area Area Length Slope Adj Timearea Kb IA DTHETA PSlF XKSAT RTlMP 
ID (sq mi) (mi) (ftlmi) Slope (in) (mibr) (%) 

Return Period (Years) 

2 5 10 25 50 100 

Urban 

urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 0.066 0.30 

Urban 0.067 0.31 

Urban 0.074 0.32 

Tc (hs) 
R (hi-) 

Tc @=) 
R (h=) 

TC (h rs) 

R (hrs) 

To (h rs) 

R (hrs) 

Tc (h=) 
R (hrs) 

TC (hrs) 

R (hi-) 

Tc (hW 
R (h=) 

Tc ( h 4  
R (h-1 

Tc @=I 
R (hi-) 

Te 
R (hR) 

Tc (hm) 
R (hE) 

TC (h rs) 

R (h=) 

Tc (h rs) 

R (hm) 

P m w  won ' Non default value 



Flood Control D~stnct of Maricopa County 
SECTION 15 - ADMP UPDATE SECTION 15 DETAILED STUDY 

Sub Basin Data 
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Sub Basin Parameters Rainfall Losses Return Period (Years) 

Area Area Length Slope ~ d j  TimeArea Kb 
ID 

IA DTHETA PSlF XKSAT RTlMP 
(sq mi) (mi) (Wmi) Slope 

2 5 10 25 50 100 
(in) (in) (inlhr) (%) 

N22B4 0.04 0.25 31.7 31.7 Urban 0.065 0.32 0.35 2.76 1.24 10 Tc (hm) 1.25 0.85 0.58 0.41 0.35 0.30 

R(hE) 1.05 0.69 0.45 0.30 0.25 0.22 

N22B5 0.03 0.25 32.4 32.4 Urban 0.065 0.31 0.35 2.65 1.20 4 TC (hrs) 1.50 1.01 0.61 0.42 0.35 0.30 
R (hm) 1.43 0.92 0.52 0.34 0.28 0.24 

N22B6 0.04 0.31 26.1 26.1 Urban 0.061 0.30 0.35 2.65 1.20 5 TC (hm) 1.50 1.18 0.74 0.51 0.43 0.38 
R (hffi) 1.52 1.17 0.69 0.46 0.38 0.33 

N2287 0.02 0.17 36.1 36.1 Urban 0.067 0.30 0.35 2.65 1.20 5 TC (hffi) 1.52 0.70 0.43 0.29 0.25 0.23 
R(hm) 1.53 0.64 0.38 0.25 0.21 0.19 

N22B8 0.02 0.16 30.9 30.9 Urban 0.069 0.32 6.35 2.65 1.20 3 TC (hm) 1.50 0.83 0.48 0.32 0.26 0.24 
R (hffi) 1.34 0.69 0.37 0.24 0.19 0.17 

N2269 0.02 0.15 40.8 40.8 Urban 0.068 0.34 0.35 2.65 1.20 1 TC (h-) 1.50 0.80 0.41 0.26 0.23 0.21 
R(hffi) 1.10 0.55 0.26 0.16 0.14 0.12 

Y21H 0.11 0.57 53.6 53.6 Urban 0.058 0.32 0.32 2.65 1.20 TC (hffi) 1.00 1.37 0.82 0.56 0.47 0.41 
R(hm) 0.83 1.17 0.66 0.44 0 .360 .31  

N2112 0.06 0.59 44.4 44.4 Urban 0.062 0.32 0.29 4.65 0.32 3 Tc (hffi) 1.51 0.75 0.61 0.49 0.43 0.39 

R (hffi) 1.95 0.90 0.71 0.56 0.48 0.44 

N I IL I  0.07 0.56 43.8 43.8 U b n  0.062 0.31 0.35 2.65 1.35 12 TC (hm) 1.50 1.25 0.88 0.63 0.53 0.47 

R (hni) 1.61 1.32 0.89 0.62 0.51 0.44 

N l l U  0.01 0.17 36.1 36.1 Urban 0.069 0.30 0.35 2.65 1.40 15 TC (hm) 0.76 0.59 0.43 0.30 0.25 0.23 

R (hm) 0.90 0.67 0.47 0.32 0.27 0.24 

N11L3 0.06 0.50 61.8 61.8 Urban 0.059 0.30 0.29 2.65 1.38 14 TC(hm) 1.18 0.64 0.61 0.45 0.38 0.34 

R (hm) 1.24 0.85 0.59 0.43 0.36 0.31 

N11L4 0.01 0.22 49.3 49.3 Natural 0.058 0.30 0.35 2.65 1.39 14 TC CK) 0.73 0.55 0.40 0.28 0.24 0.22 
R (hffi) 1.08 0.80 0.55 0.37 0.31 6.29 

Nl lL5 0.07 0.67 44.2 44.2 Urban 0.058 0.32 0.32 2.65 1.20 3 Tc(h=) 1.50 1.50 1.02 0.70 0.59 0.52 
R(hm) 1.85 1.85 1.20 0.80 0.65 0.57 

P&WOW Non default value 
(aubbarnll 
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Sub Basin Data 

Sub Basin Parameters Rainfall Losses Return Penod (Years) 

Area Area Length Slope Ad1 Tirne-Area Kb IA DTHETA PSlF XKSAT RTlMP 
ID (sq mil (mi) ( W ~ I )  Slope (m) (in) (inlhr) (%) 

Nl lP1 0.12 0.74 580.2 313.0 Natural 0.057 0.34 0.35 3.95 0.48 1 TC ( h ~ )  1.20 0.40 0.29 0.24 0.22 0.21 
R(hrS) 1.21 0.35 0.25 0.20 0.19 0.17 

0.27 1.16 396.9 295 0 Natural 0.049 

Non default value 
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Soil Data 
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Area Id 

N H I I  

Soil 
Survey 

Map Unit Area Area P d  XKSAT Rock OUtCmP Effedlve 
(") ("/) (%) 

96.0 Central County 
Central County 

LCA 
PT 

MP 
LCA 

LCA 

LCA 
MP 

LCA 

LCA 
MP 

MP 
MR 
LCA 

TU 
MR 
LCA 

MR 

MR 
MP 

MR 
MP 
VF 

VF 
MR 

VF 
MR 

LCA 

MR 

TH 
MR 

TH 
MR 
VF 

VF 
MR 

VF 
MR 

VF 
MR 

VF 

Central County 
Central County 

Central County 

Central County 
Central County 

Central County 

Central County 
Central County 

Central County 
Central County 
Central County 

Central County 
Central County 
Central County 

Central County 

Central County 
Central County 

Central County 
Central County 
Central County 

Central County 
Central County 

Central County 
Central County 

Central County 

Central County 

Central County 
Central County 

Central County 
Central County 
Central County 

Central County 
Central County 

Central County 
Central County 

Central County 
Central County 

Central County 

pev,c* won (wildam) 
' Custom Value (not default value) 



Flood Control Otstrict of Maricopa County 
SECTION 15 -ADMP UPDATE SECTION 15 DETAILED STUDY 

Soil Data 
Page 2 6/27/2001 

Area Id Soil Map Unlt Area Area Pct XKSAT Rock OUtCrOP Effedlw 
Survey (%) 

N22A8 Central County 
Central County 

Nil120 Central County 
Central County 

N11I21 Central County 
Central County 

Nil122 Central County 
Central County 
Central County 
Central County 

NIT123 Central County 

Nil124 Central County 

NI?IZS Central County 
Central County 

Nil126 Central County 
Central County 
Central County 

Nil127 Central County 
Central County 

Nil128 Central County 
Central County 

Nll129 Central County 

Nil130 Central County 
Central County 

Nii131 Central County 
Central County 
Central County 

Nil132 Central County 
Central County 
Central County 

Nil133 Central County 

N22B1 Central County 
Central County 

N22B2 Central County 
Central County 

N22B3 Central County 
Central County 
Central County 

N2284 Central County 
Central County 

MR 
VF 

MP 
MR 

MP 
MR 

MR 
MP 
LCA 
GN 

LCA 

LCA 

GN 
MR 

MR 
LCA 
GN 

MR 
GN 

MR 
GN 

GN 

MR 
GN 

cv 
LCA 
GN 

cv 
LCA 
GN 

GN 

M 
MR 

MR 
M 

GN 
MR 
VF 

GN 
MR 

PaVidt W M  
Custom Value (not default value) 



Flood Control Distnct of Mariwpa County 
SECTION I 5  - ADMP UPDATE SECTION 15 DETAILED STUDY 

Soil Data 

Area Id Soil 
Survey 

Map Unit Area XKSAT Rock Outcrop E f f e d j ~  
(%) (%) 

N22B5 Central County 
Central County 

N2286 Central County 
Central County 
Central County 

N22E7 Central County 
Central County 

N22B8 Central County 

N2289 Central County 
Central County 

N I I L I  Central County 
Central County 
Central County 

N l l L 2  Central County 

N l l L 3  Central County 
Central County 

NZIH Central County 
Central County 

N2112 Central County 
Central County 

N I I P I  Central County 
Central County 

N11P2 Central County 
Central County 
Central County 

N l l L 4  Central County 

N l l L 5  Central County 
Central County 

GN 
MR 

GN 
MR 
VF 

MR 
GN 

GN 

GN 
VF 

CV 
WVB 
GN 

GN 

PWB 
GN 

WVB 
GN 

PWB 
GN 

RS 
PWB 

GWD 
RS 

PWB 

PWB 

PWB 
GN 

Pam* WOI~ 

' Custom Value (not default value) 



Flood Control District of Maricopa Co~nty 
SECTION 15 - ADMP UPDATE SECTION 15 DETAILED STUDY 

Page I 

Area Id Land Use Code 

N1111 Desert 
LDR 

N1112 LDR 

N1113 Desert 
LDR 

N1114 Desert 
LDR 

N1115 Desert 
LDR 

N1116 Desert 
LDR 

Nll17 LDR 

N1118 VACANT 
LDR 

N1119 VACANT 
LDR 

N l l l lO  Desert 
LDR 

N11111 MDR 

NI lH2  VACANT 
MDR 
LDR 

N11H3 Desert 
LDR 

N11114 Desert 
LDR 

N22A1 VACANT 
LDR 

N22AZ Desert 

Land Use Data 6/27/2001 

Area Area P d  DTHETA Vegetation RTIMP IA 
(%) Condition Cover (%) (%) (in) 

13.0 25.0 0.35 0.030 LOW 0.073 
87.0 50.0 15 0.30 0.050 LOW 0.062 

100.0 50.0 15 0.30 0.050 Low 0.063 

5.5 Dry 25.0 0.35 0.030 Low 0.083 
94.5 50.0 15 0.30 0.050 Low 0.066 

12.4 25.0 0.35 0.030 LOW 0.076 
87.6 Normal 50.0 15 0.30 0.050 Low 0.065 

33.8 25.0 ' 0.35 0.030 Low 0.073 
66.2 50.0 15 0.30 0.050 LOW 0.069 

1.8 25.0 0.35 0.030 Low 0.086 
98.2 50.0 15 0.30 0.050 Low 0.062 

100.0 50.0 15 0.30 0.050 LOW 0.065 

10.9 15.0 5 0.10 0.030 Min 0.040 
89.1 50.0 15 0.30 0.050 Low 0.068 

20.2 15.0 5 0.10 0.030 Min 0.039 
79.8 50.0 15 0.30 0.050 Low 0.069 

4.8 Dry 25.0 0.35 0.030 Low 0.083 
95.2 50.0 15 0.30 0.050 Low 0.065 

100.0 50.0 30 0.25 0.050 Low 0.066 

5.0 15.0 5 0.10 0.030 Min 0.041 
88.7 * 50.0 30 0.25 0.050 Low 0.064 
6.3 50.0 15 0.30 0.050 Low 0.080 

442 25.0 0.35 0.030 Low 0.068 
55.8 50.0 15 0.30 0.050 Low 0.066 

15.8 . 25.0 0.35 0.030 Low 0.074 
64.2 50.0 15 0.30 0.050 Low 0.064 

9.5 15.0 5 0.10 0.030 Min 0.039 
90.5 50.0 15 0.30 0.050 Law 0.065 

58.9 25.0 0.35 0.030 LOW 0.073 

Custom Value (not default value) 



Flood Control Dastrict of Mar~copa County 
SECTION 15 - ADMP UPDATE SECTION 15 DETAILED STUDY 

Land Use Data 6/2712001 
Page2 

Area Id Land Use Code 

LDR 

Desert 

VACANT 
Com-2 

MDR 

VACANT 
MDR 

MDR 

VACANT 
ORC 
MDR 

Desert 
LDR 

Desert 
LDR 

Deselt 
LDR 

VACANT 
Desert 
MDR 

VACANT 
MDR 

VACANT 
LDR 

VACANT 
LDR 

VACANT 
LDR 

VACANT 

Area Area P d  DTHETA Vegetation RTIMP 
(%) Condition Cover(%) (%) . 

. 

Normal 

LOW 

LOW 

Min 
Min 

Low 

Min 
LOW 

LOW 

Min 
Hi 

LOW 

Low 
LOW 

LOW 
LOW 

LOW 
LOW 

Min 
Low 
Low 

Min 
Low 

Min 
Low 

Min 
LOW 

Min 
Low 

Min 

'Custom Value (not default value) 



Flood Control D~slnct of Mancopa County 
SECTION 15 - ADMP UPDATE SECTION 15 DETAILED STUDY 

Land Use Data 6127/z001 
Page 3 

Area Id Land Use Code Area Area P d  DTHETA Vegetabn RTlMP 
(%) Condition Cover(%) (%) 

LDR 0 010 64 4 50 0 15 0 30 0 050 Low 0 065 

Nll129 VLDR 0.006 100.0 30.0 5 0.30 0.050 Low 0.072 

VLDR 
VACANT 

0.004 21 7 
0.013 78.3 Dry 

0.30 0.050 Low 0.075 
0.10 0.030 Min 0.034 

VACANT 
LDR 

0.10 0.030 Min 0.037 
0 30 0.050 Low 0.068 

VLDR 

LDR 0.30 0.050 Low 0 075 

Desert 
LDR 

0.35 0 030 Low 0 080 
0 30 0.050 Low 0 065 

Desert 
LOR 

0.35 0 030 Low 0.073 
0.30 0.050 Low 0.065 

Desert 
LDR 

0.35 0 030 Low 0.077 
0.30 0 050 Low 0.072 

Desert 
LDR 

0.35 0 030 Low 0 068 
0 30 0 050 Low 0 063 

Desert 
VLDR 

0.35 0.030 LOW 0.073 
0.30 0.050 LOW 0.063 

VLDR 0.050 Low 0.061 

VLDR 0.050 LOW 0.067 

Desert 
VLDR 

0.030 Low 0.071 
0.050 Low 0.068 

Desert 
VLDR 

0.030 Low 0.066 
0.050 Low 0 073 

Desert 
VLDR 
LDR 

0.030 Low 0.070 
0.050 Low 0.069 
0.050 Low 0.059 

N11 LZ LDR 0.010 100.0 50.0 15 0.30 0.050 Low 0 069 

' Custom Value (not default value) 



Flood Control Dlstnct of Marlcopa County 
SECTION I5 - ADMP UPDATE SECTION 15 DETAILED STUDY 

Land Use Data 
Page4 

Area Id Land Use Code Area Area Pct DTHETA Vegetafin RTlMP IA Kn Kb Kb 
(%I Condition Cover(%) (%) On) Type 

Desert 
LDR 

Desert 
VLDR 

Desert 
VLDR 

VLDR 
Desert 

Desert 

Desert 
LOR 

Desert 
VLDR 

Normal 

Normal 

Normal 

Normal 

LOW 
LOW 

LOW 
LOW 

Low 
LOW 

Low 
LOW 

Low 

Low 
LOW 

LOW 
LOW 

pwi* won Custom Value (not default value) 





GLENDALEIPEORIA ADMP UPDATE 
DETAILED STUDY AREA 

Routing Data 

Note: (1) The sketches for the cross section types are attached, the measured cross section 
type refers to cross sections that were measured from the field or topography. 
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There is no storage routings in the Detailed Study Area. 

Appendix - C:5 
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TABLE DS-I 
SUMMARY OF HEC-I PEAK FLOWS 

Notes: (1) Retention based on future development. 
(2) Alternative Four Improvements 



TABLE DS-1 
SUMMARY OF HEC-I PEAK FLOWS 

Notes: (1) Retention based on future development 
(2) Alternative Four Improvements 



TABLE DS-I 
SUMMARY OF HEC-1 PEAK FLOWS 

Notes: (1) Retention based on future development. 
(2) Alternative Four Improvements 



TABLE DS-1 
SUMMARY OF HEC-1 PEAK FLOWS 

Notes: (1) Retention based on future development. 
(2) Alternative Four Improvements 







D.l.l Deer Valley Road Existing Cross Sections 

Appendix - D:3 



8 . 

NDP~PI DPpth Results 
Cross-Sretbn. 1 

Cross-SecUWi I Elevntion: 1279.04 ft USL 
Elrumtiom 1270.72 ft US!- Depth 2.95 F t  
k p t b  2.63 ft Dirchnrpr. 340.W cfs  
E s c h n r ~ ~ i  240.00 cFs Enrpy  Gradient; 0.0033 ftlft 
Energy Graent:  MD33 ftIft Frwde Nu.rb.n 03928 
F r a d r  Nunbcr: 0.3903 SubctitlcDl 
Flow Reee? Subcritical Flo. wen: BE76 sq ft 
Flow weas 6683 sq ft Ave- Velocityi 3.83 f t l s  
Average Velocity; 359 Ft/s I I x h w m  Velocity; 4.30 f t l s  
Hoxinrn Velocity; 379 f t /s  i Conp~site rs ' 

' , 0.02b7 
C-site ns 0.031 , i H y d r d i  Fadius: 1.01 f t  
Hyrh-odic Rcdus: 137 f t  Vetted Perhetern 87.59 F t  
Vetted Perketen 48.92 ft 
Vetted T D ~  Vdtk; 4832 f t  Criticml Stope: om f t l f t  
Critical Sloppi 0.0242 F t l F t  

Metajob 1. Section1 

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detailed Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 



Norm1 Depth Results 

Cross-Section; 2 
E l e r ~ t ' m  1279.03 f t  MSL 
Depth: 2.95 ft 
MSctWQe: 30aW CfS 

Energy Gradlentl O.W-33 ft/ft 
F w d .  Hnbor: 0.45f9 
Flo. Reginr: Subcritical 
Flow Area: -19 sq f t  
Avwew Velocity 438 f t / s  
h x h m  V e l a i t y  4 M  f t l s  
C O ~ P D ~ ~ ~ C  n, am1 
HyoL.nuli Racks 1.78 ft 
Vetted Perimeter: J8.M ft 
Vetted Top Width 37.31 ft 
Critical Slope; 0.0191 ft/ft 

I 1 w m t  m p t h  ~ e s u l t s  

2 
127928 f t  WSL 
3.20 f t  
370.00 c f s  

Subcritical 
8e21 sq f t  

Averape Velocity; 4.48 f t l s  
Max- Velocity 502 f t l s  

i I CDnposlte m 0.0257 
! Hydraulic Radhs: 1.02 ft - Vetted P e r k t w a  80.51 f t  

Critical Slow: 0.0298 ft l f t  

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detai led Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 



Nornot h o t h  Results 

cross-Section: 
E I e v n t !  
h p t h  
D'kCkorQW 
E n e r ~  Gradmt; 
Frwde Hnbcr; 
Flow R*: 
Flow krea: 
avrrapr Vc\ocityr 
Wnvkn Velocity: 
Cowosit. N 

Hybrndic Rndius; 
vet ted P.rbt.r; 
Vetted Top Vidtk 
Critical Slope: 

Metapb 1. Secbon 3 

W r M I  h p t h  Results 

Cross-Sectim 3 
Elevotiom K79.46 ft USL 
k p t k  2.35 F t  
UscMrg.i 220.00 cfs 
Enorgy Grndmt: OW33 ~ t / f t  
F r w d .  -n a353 
Flor Re**: Subwiticnl 
Flow ken: 71.74 r q  ft 
Averap. Vrlccity; 3.07 f t l s  
mrkn Velocity; 334 f t / s  
Compocitr N a0252 
Hydreulii &&us: 08 C t  
Vetted Perkrters 69.51 F t  
Vetted Top Vi tk  69.15 F t  
Critical Slop: M29 f t /Ft  

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Sect ion 15 Detai led S tudy  
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 



Norm1 Depth Results 

Cross-Sectian; 4 
Elevetian; 1278.78 ft HSL 
wtk 1.76 ft 
Dixhovge: 80.00 c fs  
Energy Croent :  0.0033 ft/ft 
F r U  -ri 0.3827 
Flow Reaim: Subcrit~cal 
Flow Areel 27.74 sq f t  
Average Velx i ty i  2.89 f t l s  
Unxirvl Velocity: 2- f t / s  
Com~osi tc  n 0.03 
Hydreulic Roc4b~u.x 1.02 F t  
Vetted Perirrtw: 27.16 C t  
Vetted Top Width; 2&B1 f t  
Critiiel Slope: 0.0223 F t / f t  

Metajob 1. Sedion 4 

Elevation. 
Wpth: 
Discharge: 
Enrrpy Gradient: 
FWudC Hunbw: 
F l w  Regke: 
Flow &en: 
OvRaQe Velocity: 
WOxinvl Velocity: 
Corposite n 
Hydraulic Rad*r; 
Vetted Perk t . r .  
Vetted Top vwth; 
Critiiol S l o p  

Subcritic01 
6R71 sq Ft 
2.98 F t l s  
3.27 Ft/s 
0.025 
0.72 ft 
84.05 Ft 
83.61 F t  
0.033 F t / f t  

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detai led Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS Entelluslu 



D. 1.2 ~ 5 ' ~  Avenue Existing Cross Sections 

Appendix - D:4 



- , 

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detailed Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 9 Entelluslk 

0 

Nornnl Ocpth bsults 

i Woss-S*~tbn; I 
la&% f t M  

OcP* 3x4 Pt 
220.00 eFs 

, i Enrpy GroWnt: MOS FtIft 
(1 i 1 F r o w * H n b R .  a6233 

i Flow Re*: S ~ r i t I c 0 1  

j i i  1 no. wen: 35.92 sq ft 

I j i  Aver- Velociay; 6.13 Ft/s 
Iloxlnun Velwity; 6.13 Ft/s 
Canpacite N 003 
Hydrnulk Rn&s: En1 ft 
Vetted Perinctrn 17.86 F t  
Vetted To(, Width; 13.69 it 

' Critiicol S l w :  M I 5 4  ft/ft 

Metajob 2, seaion 1 



! i I i !  
Nome1 Depth Re~Ylts 

cross-sccuon. 2 
Eleratbrr la9550 ft USL 
h t k  e.31 ft 
Okchnrpci 1sao cfs 
EWW (iDolmt: ftlft 
Frr*rd. Nu-ben oem 
Flow Re*: SLtTFitic.1 
Flow &SO: 27.% sq f t  
*ve*npc Velocity; 537 f t l s  
k x k n  velocity; 3.37 ftl. 
Caposite n; OW 
Hyb*ulic ROdus 1.65 F t  

I I I I Vetted P e T i r r t ~ :  16.93 f t  
Vetted Top Vkith: 1385 ft 
tri+.kol Stop.: 00154 F t / f t  

Metajob 2. Sedion 2 

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detailed Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACIW CALCULATIONS 



0 

evetion: 1e93.72 F t  MSL 
Depth 0.67 F t  

Flow Renine; SubcritiCnL 
Flow Arees 32.63 sq F t  

I Average Velocity, 4.22 ftlr 

0.lu.3 
Hy*n.oulii Radius; 0.62 ft 
Vetted Perinate-: 52.71 f t  

Metajob 2, Section 3 Vetted TOP Vidtk; 52.40 f t 
Critiinl nope 0.0125 CtlFt  

CLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detailed Studv 

1 FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 
( Entellus- 



% 8 PI - 0.0200 z 

4 
, I I I Elevation; 1293.80 f t  MSL 

; j Depth; 1.06 Ft 
170M cfs 

1 Energy h d e n t  O m 9  FtfFt 
I Frode -r: 0.- 

SJOcriticol 
3620 sq Ft 

'1 Avcrapc Velaity; 4.70 F t l ~  
bxirwm Vclocityi 518 F t ls  
C-ite m - - 0.0232 
Hydrnulii R a d i s  0.73 ft 
Wetted Pcrintws 4600 P t  

Metsjob 2, sedion 4 Vetted Top Vidth 4185 ft 
Critknl Slope- an114 f t l f t  

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detailed Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS !8 Entellus 



I 1 
- Nu--1 Depth Results 

1 
I t 1  

1 , Cross -sec t i~  
A 

5 
) , E l e v ~ t i w  1292.14 ft MSL 

i t !  i Dcoth; 
I i ; ; bckOrp.; 

i Enrgy CrPWnt: I I I I F--er. .- - !  

Awerag. Velocity 
Mnxkv, Velocity; 

j C-ite n: 
Hyd-awe Rau&s: 
Vetted Perircter; 

Metajob 2, Sedition 5 Vetted Top with:  
Criti~al Slope: 

029 ft 
lorn cfs  
0.004 ft/ft 
03195 
Subcritical 
6.35 sq ft 
1.W f t /s  
la f t /s  
0.02 
0.2 ft 
31.44 ft 
31.38 F t  
0.0139 Ft/Ft 



Normi h p t h  Resdts 

i Cross-Section; 6 
I Eicvatim: 1PES9l f t  MSL 

I - -  1 .I Dlscbrgc: i E ~ Q Y  Gradirnt: 

- 1 : 1 FrDudo-em -- -&-! 

! ! , Flow Re-: 
I i F l w  k e a i  

Y o x k n  Velocity: i I C w i t e  rr. - 
Hydrwlic RaUissi 
Vetted Periwter: 

Metaiob 2. Seciion 6 Vetted Top widthi 
Critical Siopr. 

- 
GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE I ,  

Section 15 Detai led Study 
( FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 

( Entellus- f 



00 
t 5 

Norm& Dcpth RcYl ts  

7 
Elevotlm 128588 ft  USL 

I , Depth 144 
1 I I 

ft 

I I i I Discharge. WM cfs 

I I , E m  L-aden* MUl4 ftlft  
Froudr MHb.r; 05168 
FLor Re-. SubcrltW2.L 
FIM1 CYem 2 7 s  w ft 

/ LwKops Veloc8ty 2.17 f t l s  
Waxrun Velocity. 245  f t l s  
Com~ns~te ni 110337 

! , Hydraulic Radius. 1159 ft 
Vetted Pubrcter' 47.16. ft , I / C~ltC.1 slop. 

j v = t U 1 w m . m  ff 
00478 P t l f t  

Meial0b 2. Sechon 7 

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detailed Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 



0 - 
t 

..-.~ ' -  
I / 

1 i . i w - 1  ~apth I L S ~ ~ S  -- , Cross-Sections 
8 

j ELevatbm 128485 ft MSL 
1 Depth: 1.43 f t  I / Uschorgcz 7600 cPs 

, . 
, , 

E n r v y  Grrrent :  0.004 f t l f t  

/ I Fro- Hnber: 63588 
i F l a  Re-i 
-2- l 

Subult lcl  

! ; 
Flow Areal 

, ' a . 7 4  5q ft 

I AvlroQ Ve loc i t~  2.42 ft/s 

t h x h m  Velocity; 2 . 4  P t /s 
/ 7 ~onpositc m 003 

1 j 1 Hydraodic ROWS: 0.60 ft 
' Vetted Pemeter: 4238 ft I / i Top Yidthi 4221 ft 
1 critical sepal - 0.0313 ftfft 

Me&@ 2. seaion 8 

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE I , 

Section 15 Detailed Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 

' En t ellus 



9 
120251 Ft nsL 
1.80 Ft 

' MscMrgc; 6M0 cFs 

i E n r p y  GraoEm+r 0.m4 F t / F t  
! ' -1 F r d  Hnbrr: a3265 I I I ! Flow R w i  Suhcritiiol 

I 24.16 sq Ft 
Ft/S 

1 Waxkun Vela i tyr  3.84 F t/s b i i ; r Capo*tc a0381 
Hybao ik  Rnbusr 0.61 F t  
Vetted PcrLuter: 39.66 F t  

Metajob 2, %ction 9 Vetted TOP Yath 39.36 F t  
Ctit i ial  St*. 0.0732 F t l F t  

GLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detailed Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS @ EntellusTu 



W M L  Depth Results 

I i ' Cross-sectim 10 
Elevatiiru 1279.91 ft MSL 

! I Depth 0.86 ~t 

Dischnrgs 20.00 cfs 

1- : FrWd. H n b p r s  03462 
! Flow R s g k :  Subcritic01 i j 1 Flow Area: 11.01 sq Ft 

i AvwagQ VRlQcity; 1.83 ft/s 1 I i , i b r i n u m  Velocity; 2.M f t l s  
8 I ,I I , Cmposite n: 0.0234 

uydr*ulc R*&~ 026 i t  
Vetted Pl*ter: 41.74 Ft  

Metajob 2, Se&n 10 Vetted TOP Vidth 4163 ft 
Criticel 0.0402 f t / f t  

CLENDALE PEORIA AREA DRAINAGE MASTER PLAN UPDATE 
Section 15 Detailed Study 
FIGURE DS-8: ROADWAY CROSS SECTIONS AND CAPACITY CALCULATIONS 



D.1.3 87& Avenue Existing Cross Sections 

Appendix - D:5 
Glendale a Peoria 
U*Dn**mr"iN" ys*.Y 



Morml Dcpth Results 

Cross-Section: 1 
Elrvation. 1311.15 C t  YSL 

a33 ~t 
I0.W cfs 
0&95 C t f C t  

Frolulrr Hnbcr; 06563 
2 i 

i Subcritical 
/ Flw kern 469 ra F t  

d- - Awrage V I l ~ c i t y  Z.12 Ct15 
WDxinur Velocity: 212 Ftfs 

002 
Hydraulic Rodiirs 0.17 Pt 
V r t t r d  Perir3rt.r: 27.16 C t  

Metajoh 3. Seclion 1 Vetted Top  Vidthi 27.14 Pt  
C P i t i ~ ~ l  Slop.. a0204 C t N t  
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2255 N 44th St.. Suite 125 
phoenix, AZ 85008 
Phone (602)244-2566 

x (602)244-8947 

JOB: Glendale/Peoria ADMP Update: Section 15 Detailed Study 

TO City of Peoria 

Jacob Sweeting, 
FROM: Entellus 

JOB NO: 
- 

DATE: March 27,2001 

MEMORANDUM 

Re: Flooding of Resident William Johnson at 8935 West Villa Chula 

As requested, Entellus has completed a preliminary analysis of the flooding reported at 8935 West Villa Chula, 
which is at the corner of Villa Chula and 90m Avenue. This memo summarizes the findings of the analysis, and 
presents possible alternatives for the existing conditions. 

REPORTED PROBLEM 

It was communicated to Entellus that the property at 8935 West Villa Chula has experienced flooding during 
recent storm events. The extent of the flooding is unknown. However, it has been reported that the properties 
entire back yard has been inundated with water. The attached exhibit shows the location of the reported flooding. 

SITE EXISTING CONDITIONS 

The existing site information was used to determine what caused the observed flooding. This data was compiled 
from various sources. The topography was supplied by DTM, in the form of 2 foot contours and aerial photos. 
The centerline roadway profile of Villa Chula was provided by the District. Both the 10- yeadti- hour, and the 
100- year/6- hour HEC-I models, developed by Entellus, were used to obtain the pertinent hydrology 
information. 

HYDROLOGY 

The Section 15 HEC-1 models were slightly modified in order to obtain the flows at the 
intersection of Villa Chula and 90" Avenue. The model originally represented the area bound by 
91" Avenue, 89' Avenue, Villa Chula and Pinnacle Peak Road, as one subbasin. The runoff 
from this subbasin was routed to a concentration point on 89" Avenue. For this analysis a 
concentration point was needed at the intersection of Villa Chula and 90" Avenue. The original 
subbasin was divided into two smaller basins that were joined at the new concentration point. 
This flow was then routed to the original concentration point at 89' Avenue. The original 
assumptions of the HEC-1 models did not change and they are essentially the same as before. 

The estimated flows are shown on the attached exhibit. The estimated 10-yead6-hour flow along 
Villa Chula, just before the intersection with 90' Avenue, is approximately 3 cfs. The estimated 
100- yearf6- hour flow along Villa Chula, just before the intersection with 90th Avenue, is 
approximately 14 cfs. The estimated 10- year16- hour flow along Villa Chula, just after the 



intersection with 90" Avenue, is approximately 7 cfs. The estimated 100-yead6- hour flow 
along Villa Chula, just after the intersection with 90" Avenue, is approximately 36 cfs. The 
estimated 10- yearI6- how flow along 90" Avenue, just before the intersection with Villa Chula, 
is approximately 4 cfs. The estimated 100- yearJ6- how flow along 90th Avenue, just before the 
intersection with Villa Chula, is approximately 22 cfs. When compared to other flows in areas 
within Section 15, these flows do not seem excessive. However, given that the typical roadway 
flow capacity in the area is below 10 cfs, these flows can still cause problems. These problems 
are likely to occur where the flow is not contained within the roadway, and then spills into places 
where the water has no outlet. The existing topography of this area shows that the backyard of 
the resident at 8935 West Villa Chula is likely to be one of these places. 

TOPOGRAPHY 

The attached exhibit shows the profile of Villa Chula, with stationing set from 89" Avenue. The 
profile of Villa Chula is generally graded down towards 89" Avenue. The slope is between 0.4% 
and 0.2%. However, between stations 3+00 and 5+00, the profile is essentially flat. This is the 
location where flooding has been reported. The profile of 90" Avenue was not available. The 
contows show that the roadway is sloping down towards Villa Chula and the flow tends to 
follow 90" Avenue south to Villa Chula. 

The contours north and south of Villa Chula suggest that water has a natural tendency to flow 
southwest towards Patrick Lane. The low points of the contours show that the flow is routed 
directly through the location of the reported flooding. A fence obstructs this direction of flow 
and the resident has reported that the water ponds behind this fence, which is his backyard. 
Interpolating between contours, it was estimated that the lowest point of the backyard is at an 
elevation of about 1304.5. This elevation is approximately a foot lower than the center line 
elevation at the intersection of Villa Chula and 90" Avenue. The finished floor elevation of the 
house is not known, but is most likely at an elevation of 1306. 

The roadway cross sections of Villa Chula and 90a Avenue were not surveyed. Using field 
obse~ation data and similar looking roads within Section 15, the roadway cross section 
geometry was estimated. The cross section geometry was used to estimate the roadway capacity. 
Villa Chula and 90th Avenue were estimated to be 30 feet wide. Both roads were assumed to 
have a 2% normal crown, with 4 inch roll cwbs on both sides. The results of the capacity 
estimations are outlined in the next section. 



RESULTS 

The hydrology and topography information above was used to perform hydraulic calculations. These 
hydraulic calculations include capacity estimations, normal depth approximations, and an analysis that . 

estimated the increase in water surface elevation produced by the water flowing south from 90th Avenue. 

CAPACITY 

The attached cross section plot numbers 7 ,8  and 9 show the estimated roadway capacities. The 
estimated flow that may be conveyed within Villa Chula, before the intersection with 90th 
Avenue, is 9 cfs. The estimated flow that may be conveyed within Villa Chula, after the 
intersection with 90" Avenue, is 3.5 cfs. This significant reduction in capacity is because the 
roadway is essentially flat in this location. The estimated flow that may be conveyed within 90" 
Avenue, before it intersects Villa Chula is 11 cfs. The cross section plots have been attached. 

NORMAL DEPTH CALCULATIONS 

The normal depths at various cross sections were estimated using Manning's formula. The 
approximated cross sections analyzed represent Villa Chula upstream of the 90th Avenue 
intersection, Villa Chula downstream of the 90" Avenue intersection and 90th Avenue upstream 
of the Villa Chula intersection. The 100- year/6- hour storm conditions were used to estimate the 
normal depth in cross sections 1 through 3 (see attached). The existing roadways are not 
adequate to cany the 100 year flow. However, the resident being flooded has observed flooding 
during non-severe storm events. Therefore, the 10- yearl6- hour storm conditions may better 
reflect what the resident has experienced. The results of the normal depth approximations using 
the 10-hour storm are shown in cross sections 4 through 6 (see attached). As suspected, the flow 
appears to spill out of Villa Chula, at the 90" Avenue intersection due to the reduced capacity of 
the roadway. The flow will spill out of the roadway and be conveyed along the natural drainage 
path. As mentioned before, this natural drainage path takes the water directly through the 
property. The fence in his backyard prevents the flow from continuing southeasterly and the 
flow ponds in his backyard. 

WATER SURFACE ELEVATION INCREASE DUE TO PLOW DIRECTION CHANGE 

In order for the resident at 8935 West Villa Chula to not be flooded, all of the water flowing 
south from 90th Avenue would have to change directions and flow east along Villa Chula. 
Changing the flow direction may be accomplished by applying a force to the water. The force 
may be supplied by an increase in pressure head. The increase in pressure head means the water 
surface elevation will increase where the direction change is occumng. The normal depth 



calculations at the intersection tend to under-estimate the water surface elevation. Using the 
momentum conservation theory, the change in water surface elevation required to redirect the 
flow from 90th Avenue was approximated. These results are shown in cross sections 10 and 11. 
The peak water surface elevation at the intersection of 90th Avenue and Villa Chula during the 
100- yearl6- hour storm event increases by a third of a foot and is estimated to be 1306.25. The 
peak water surface elevation at the intersection of 90" Avenue and Villa Chula during the 10- 
yearl6- hour storm event appears to increase by 1.5 inches and is estimated to be around 1305.75. 
Both of these water surface elevations produce significant flooding of the resident on the south 
side of the intersection. 

CONCEPTUAL ALTERNATIVES 

DITCH AT INTERSECTION 

It seems feasible that the construction of a small ditch on the south side of Villa Chula would 
reduce the threat of flooding to 8935 West Villa Chula. This ditch would begin just upstream of 
the intersection, and continue for a couple hundred feet downstream of the intersection. The 
ditch needs to be sized so that the combined flow from Villa Chula and 90th Avenue is contained 
throughout the flat stretch of Villa Chula. The attached exhibit shows a profile and layout of the 
ditch. The estimated geometry of a ditch required to convey the 10- year flow within the right of 
way is triangular, 1.5 feet deep with 3:l side slopes. The estimated geometry of a ditch required 
to convey the 100- year flow within the right of way is triangular, 3 feet deep with 3: 1 side 
slopes. The factors that need to be considered for this alternative include: maintenance and 
upkeep responsibilities or liabilities, sediment transport into Villa Chula where the ditch ends, 
driveway crossings along the ditch and driving safety concerns. 

WEEP HOLES IN WALL 

Another alternative to the current drainage conditions is to place weep holes in the wall that 
separates the residents on the south side of Villa Chula, from the residents on the north side of 
Patrick Lane. These holes would reduce the collection of water behind the wall, and allow the 
water to flow south towards Patrick Lane. As indicated on the attached exhibit, the flow has a 
natural tendency to travel southeast across the wall in its natural direction. Since flows that 
contribute to the ponding behind the fence are small, the flow crossing through the properties on 
the north side of Patrick Lane will be small as well. The factors that should be considered for 
this alternative are: maintenance and upkeep responsibilities, liabilities, sediment transport into 
properties downstream and political issues or debates between property owners. 

BUILD BERM AT INTERSECTION 



It seems feasible that elevating the ground or roadway on the south side of the 90" Avenue and 
Villa Chuia intersection would deter water from spilling into the property and ponding behind 
the wall. This elevated section would serve to redirect the water flowing south from 90th 
Avenue, from continuing into the property on the south side of the intersection. As mentioned 
before, a preliminary analysis using the momentum principle estimates the required elevation 
increase at about 1 % inch for the 10- year flows, and about 4 inches for the 100- year flows. 
Elevating the south side of the roadway to form a one way crown at the intersection, and building 
a small berm on the south side of the roadway seem to be feasible alternatives. It should be 
noted that the cross sections used in the momentum analysis showed that the normal depth water 
surface elevations were above the roadway banks. Therefore, even with the berm or elevated 
roadway section it is probable that the flow will spill out of the roadway. If this is the case, then 
it is possible that the berm or elevated roadway will make the ponding problem even worse. As 
the water surface elevation at the wall increases, the water will be trapped behind the elevated 
surface. If a berm or elevated roadway is to be considered, Villa Chula should be designed so 
that the normal depth of the combined flows from Villa Chula and 90"' Avenue do not spill out of 
the right of way. This task seems particularly difficult because Villa Chula is almost flat in this 
section. The other factors that should be considered for this alternative include: maintenance and 
upkeep responsibilities, liabilities, backwater effects on areas upstream of the intersection, 
aesthetics of the berm and the ponding potential created within the roadway intersections of 90"' 
Avenue and Villa Chula. 

BUY DRAINAGE EASEMENTS 

The possibility of buying drainage easements should be considered. The storm water flows in 
the southwest direction as shown on the attached exhibit. It is possible that land could be 
purchased between Villa Chula and Patrick Lane, which could be used to convey these flows. 
Since the 10- year and 100- year storms do not produce very high flows, the amount of land 
required would be minimal. Obstructions along the drainage pathway would be minimized. The 
wall that separates the residents would be removed or shifted where the easement was purchased. 
Furthermore, the easement would need to be landscaped so that excessive sediments were not 
deposited where the storm water flows onto Patrick Lane. The possible drainage easement 
locations have been marked on the attached exhibit. The pathways were selected that appeared 
to allow flow at the intersection of 90th Avenue and Villa Chula to drain through without 
requiring grade adjustments. These easements are not likely to be accepted by the residents 
because they require the sacrifice of private property and possibly structures. 

CONCLUSION 

This memo was intended to describe the conditions that may be causing the flooding at 8935 
Villa Chula. Furthermore, a preliminary discussion of feasible alternatives that appear to reduce or 
prevent this flooding was presented. All information in this memo is only preliminary. A more detailed 
and accurate exploration of this particular subject will be presented as part of the Glendale Peoria Area 
Drainage Master Plan Update- Section 15 Detailed Study. 
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Clendale Peoria ADMP: Section 15 Detailed Study 
Approximate Roadway Geometry with Normal Depth Calculations 
Villa Chula downstream of intersection with 90th AVe. 

Capacity of Villa Chula after 90th Ave. = 3.5 cfs 
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Glendale Peoria ADMP: Section 15 Detailed Study 
Approximate Roadway Geometry with Normal Depth Calculations 
90th Ave. upstream of intersection with Villa Chula EntellusTU 

L 

Capacity of 90th Ave., north of Villa Chula= 11.0 cfs 
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Intersection of 90th Ave., and Villa Chula wl elevation increase due to direction change (IOyr), W.S.E.= 1305.75 

I Glendale Peoria ADMP: Section 15 Detailed ~ t u d v  
Approximate Roadway Geometry with Normal Depth Calculations 

Entellustt 
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Intersection of 90th Ave., and Villa Chula w/ elevation increase due to direction change (IOOyr), W.S.E.= 1306.25 

Glendale Peoria ADMP: Section 15 Detailed Study 
Approximate Roadway Geometry with Normal Depth Calculations 4 I 





APPENDIX E. COST ESTIMATE DATA 

Appendix - E: i 





Part 1: Costs Associated With All Alternatives 
PS*Z:&!k, .$#m, 
P a r t J : N b 7 ~ # ~ 2  
Pa, 4: NtPmebre 3s. Jb 
P * S : N ~ l  
PmeSumuya-dOveMaxlR&w 

CHANNEL SECTIONS 

Campadan and Grading [sq yards] 38542 4 r w d e n p n d s n 6  
mrulrwW 4 0 - ,  8:1 S W .  Spsdal Cmrrinpsl Culverts 

Right ofway Punhlre Isq awes] 
omer Expenses 

DeerValey Road 
be- 87th a-d rn 

Dea vai1Fy Road 
b a h R n m a - d r n  

w v w  Road 
m W m a M 8 D h  ! 

Aueouer 8 15'T"Warl*4 dlc BW 15 0 1 7.5 ! 8180 XU 
D e a  Y a w  Rold 

bcfwe-%mmdslsl W wed C h a d .  b-idsl, ! 
AraWar B & em 40 20 1 30 ! 23780 1102 

! 
! 
! 
! 
! 
I 
I 

COMPACTION AND GRADING 
ToMWldh Legh Ana 

Maurn naoimlan I", I", rsm 
wth A- kwemvss 
MonbyaandDosrValkY 
R W .  Dea,".llW Road 
IX-OJinJW1 I7'CMMe( 47 19M B l l B D  

DeaVslM Road 
Meen 65th Brl Bm 
A- 4sUlsnnel lrn 58Mo 
near VdlW ROsd 
kwem87th md 8% 
Auenuer.M180nbSlsl 
I\venm SIC-h 1920 872M 
DeaVaky Road 
behreenma-dmm 
A- 15' Dl ldm BID ow0 
W d  &ra WilltrnS 
ROsd&rn Wmmd 
Wm A- Dual lCDibhB 4300 I N W  

Total Compaction Surface Area [sqfll 346380 

Total EIcavaUmn [cubic yards] 19169 

SPECIAL CROSStNGSI CULVERTS 

~ea-pmn ~ ~ ~ t i w  wcast 

B . X I ~ i c d v e r t B t D e 6 , V U ~ R ~ s d a n d  , 
PIIH\u"e s20.m 

BXJ'Borculvf f ta i8WhAi\mlkr  
Vdey Road S27ZW 

T*oUX5Bo.-a187hAYeand 
Dea ViHey Road s3.m 

B X 3 ' B a x c u l v e n a i D e e r V ~ R ~ ~ d M d  , 
ma a r e b y o w  12Rm0 

D n m a y r r e r s i w r ~ D e e , v ~ I W  72w 
R r n  l-m*. mil 55 

Dnmsy aorsmraa a- WMi- Rmd - 
I-. *I $5 

Special Crossing. Estimated Cost $(g9,2w 

RIGHT OF WAY PURCHASE 

wim L e m  mea 
LaQ~an pewrimen mi In1 irmi 

DrrrVa(lsyRosdMeen90a-d911t TnpzOWlhad  40 630 UMO 

DasVllleyRoadWemBBnndSOn Trtawular&n I S  475 7125 

OerrValey Rmrl hhr-BWerc gith iralxrulddclullrri  31 ,240 <YCe 

~ e e r ~ s l l ~ ~ o a d b c - ~ 7 a a n d 8 5 m  ~rapmwmennd 45 ~ r n  5 ~ l ( a  

TOTAL RIGHT OF WAY PURCHASE [SQ ACRE] 3 

OTHER EXPENSES 

~ w n m  QU- unxcoat 

TOTALOTHEREXPENSES SO 
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Pan 2: Mernative 1 
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P-3: Alternative 2 
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TOTAL WMTW WAY PURCHASE I Y 1 K R E I  2.50 

OTHER WPENSW 

-m -9 U U t U n  

TOTALOMEREXPWSEO SO 
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Part 5: Alternative 4 
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Glendale Peoria Area Drainage Master Plan Update 
TABLE DS-4 

Detailed Study of Section 15: Cost Estimate Summary For Potential Alternatives 
Entellus- 

Part 1: Costs Assaciated With Ail Adternawes 
Part 2: Aiternstive 1 
Part 3: Alternative 2 
Part 4: Alternative 3a. 3b 
Part 5: Alternative 4 

Part 6: Summary and Overview1 Rankings 

- 

mir spreadsheets shows tne camparison of costs between each slternatm. The weighted a r e  was cablaled using me aitsrnalive with the lowest associated 
castestimate. The p e w 1  by wiWh each altematbe msts more than the this value was subbarlred fmm 100 lo getme smre. 

Weighted Score 
(out Of 100) 

Alternative 1: Channels Along 89th and 87th Avenues with a Smrm Drain Along 85th Avenue $1,884,123 98 

Alternative 2: Channels Along 89th Avenue wiVI a Storm Drain Along 85th Avenue $2,032,900 91 

Alternative 3: Channels Along 89th and 87m Avenues with a Storm Drain Along 85th Avenue and 
Detention Baslns n o m  of Williams Road $2,424,674 76 

Alternative 4: Channels Along 80th and 87th Avenues with a Storm Drain Along 85th Avenue $1,852,095 100 





Part 1: Excavation Quantities 
Pu12mmudonnd-m 
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Glendale Peoria Area Drainage Master Plan Update 

Defailed Study of Section 15: Cost Estimate Entellus* 

Part 1: Excavation Quantities 
Part 2: Compaction and Grading Quantities 
Part 3: Special Crossings 
Part 4: Miscellaneous 
Part 5: Summary and Overview 

This spreadsheet is used to estimate the amount of surface area required for compaction. Areas that are to be paved were not 
induded in these calculations. 

Total Width Length Area 
Location Description [fl] [fl] [sqfl] 

87th Avenue 80' ROW. 2- 12' 
Between Williams Travel Ways. 2 28' 
and Deer Valley Ditches 56 2700 151200 
88th Avenue 50' ROW, 2- 12' 
Between Williams Travel Ways. 2 13' 
and Deer Valley Ditchas 28 2700 75600 
89th Avenue 5VROW.2- 12' 
Between Williams Travel Ways. 2 13' 
and Deer Valley Ditches 28 2700 75600 
90th Avenue 50'ROW. 2- 12' 
Between Williams Travel Ways, 2 13' 
and Deer Valley Ditches 28 2700 75600 
Deer Valley Road 
Between 90m and 
91st Trapezoidal Earthen 40 630 25200 
Deer Vaney Road 
Between 90th and 
89th Triangular Earthen 15 475 7125 
Deer Valley Road 
Between 89th and 
88th Trapezoidal Earthen 35 620 21700 
Deer Valley Road 
Between 88th and 
87th Trapezoidal Earthen 35 620 21700 
Deer Valley Road 
Between 85th and 
87th Trapezoidal Earthen 45 1300 58500 
Williams Road 80' ROW. 2- 12' 
Between 84th and Travel Ways. 2 28' 
90th Ditches 56 3800 212800 

TOTAL COMPACTION SURFACE AREA ISQFTI 725025 
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Glendale Peoria Area Drainage Master Plan Update 

e Detailed Study of Section 15; Cost E m a t e  Entellus 8 Pan 1: ~xoaabon Quanutier 
Pan2: Compsdon and Grading Quantities 
Part 3: Special Crossings 
Pan c Misaslanwus 
P a  5 Summawand Overview 

Thisspre&shmlis used totally thanumber oirpeoial cmssinps wimin me pmledarea These aruslngs indud4 culverb, 

CULVERTS 

caeadty Before 
51- L W h  Ovampping Coowm 

, Location D ~ ~ n i p t i o n  ln x nl lq IaSl [cubicvardl 

9 l l tAvsnvemd 
Deervalley Concrete sox Culvert 6 x 3 10 48 25 

80th Avenue and 
Doer Valley ConWte Box CuIvBn 8 x 3  81 34 

asm ~ w n u p a n d  
DeerVallay Conmete &ax culuen (2) a x  3 40 120 87 
BSm Avenue Slam 

Drain beween 
wlliamsandvia 

M a n t w  Connsle mx Culwd 8 %  3 1360 t i 0  1127 

87m Awnue~nd 
DmVailBy C m e t e  8ox C u l W  (2) 8 x 3 40 128 87 

TOTAL STRUCTURAL CONCRETE REQUIRED FOR CULVERTS [Cubic Yard] 1321 

DRiVEWAY CROSSING. CONCRETE SKIRTS 

Total Coocrote 
Concrefe ~ r e a  ATea 

Localion Description Quantity lrsttl bml 
87m Avenue 20 im mveway 1s 680 10640 
aam Avenue 20 f w t  d d w a y  27 280 7020 
8mh Avenue 20 fw t  adusway 8 280 2060 
B D ~  Avenue M badriveway 16 280 4?80 

DBer Vaiiey ~ m d  20 foot d n w a y  14 520 7280 
Wllliams Road 20 iwl dnueway I 5  580 8400 

TOTAL DRIVEWAY CROSSING CONCRETE APRONS [SQFT] 30580 

RO4OWAY CROSSING. COUCRETE SKIRTS 
Total Concrete 

mncrstaPYBa AJea 
L o ~ t i m  Desdption Ouantiw Is@il ls4fl] 

87m A Y ~ ~ U B  24 f o o t m s n g  3 1600 4500 
88th Avenue 24 foot cmasing 0 15W 0 
89th AenUe 24 W aOsslog 1 15W 15W 
80m ~mnue 2 4 f m  cmpsino 1 1 5W 15W 

Dew Valley Road 24 loot mssiog 0 1500 0 
Willlams Road 24 fw1 w i n g  0 1500 0 

TOTAL ROADWAY CROSSING CONCRETE SKIRTS FQFT] 7500 

DlTCH CROSSINGS 
LDOaPon 085dDliOn Cmnlity 

8701 &venue and horn ditch M one ride of m a w y  to meampl before a 

oeervarsv 'SEE"" -,,,,.,- ",." ,,..," .-,-- ,..-, I 

m l h  Avenue and horn dlcn on one side of madway to the omer before a 
Deervalley culvert 1 

Cut SeofiM in madway, with grated cover. Conveys nwr 
Wi l iam~ R m d  horn ditch on one side of madway to me otner 5 

TOTAL NUMBER OF DITCH CROSSINGS 7 

concrplssMa, and omerr 

NOTES 
C~ lven  ~Duial ions assumed inlel oanhol, 
and mat nWiD=l. The capacity esnmations 
br the w ivwb also renm a 2 toot height 
for su culvens, In orderto anaunl iwl l l .  



Glendale Peoria Area Drainage Master Plan Update 

Detailed Study of Section 15: Cost Estimate 

Part 1: Excavation Quantities 
Part 2: Compaction and Grading Quantities 
Part 3: Special Cmssings 
Part 4: Miscellaneous 
Part 5: Summary and Ovewiew 

RIGHT OF WAY PURCHASES 
Width Length Area 

Location Description [ftl W [SSft] 
Deer Valley Road North of Deer Valley. 
between 90th and 91st Channel 40 630 25200 
Deer Valley Road North of Deer Valley. 
between 89th and 90th Channel 15 475 7125 
Deer Valley Road North of Deer Valley. 
between 87th and 89th Channel 35 1240 43400 
Deer Valley Road North of Deer Valley. 
between 87th and 85th Channel 45 1300 58500 

TOTAL RIGHT OF WAY PURCHASE [SQ ACRE] 3 



Glendale Peoria Area Drainage Master Plan Update 

Detailed Study of Section 15: Cost Estimate For Recommended Alternative ~ ~ t ~ l l ~ ~ . .  

Part 1: Excavation Quantities 
Part 2: Compaction and Grading Quantities 
Part 3: Special Crossings 
Part 4: Miscellaneous 
Part 5: Summary and Overview 

This spreadsheet summarizes the total quantities found from parts 1-4, and allows for a total cost to be estimated by inserting a unit cost. 

Quantily Unit Cost Total Cost 
Description [units] [dollarslunit] [dollars] 

Excavation, Cubic Yards 40709 3 $122.128 
Compaction, Square Yards 26853 1 $26.853 
Structural Concrete For Culverts. Cubic Yarc 1320.54 800 51,056,432 
Concrete Driveway Crossings, Square Feet 39580 5 $197,900 
Concrete Roadway Crossings, Square Feet 7500 5 $37,500 
Grated Ditch Crossings Across Roadway 7 5000 535.000 
Right of Way Purchase. Square Acre, 3 ' I00000 $308.138 

TOTAL UNIT COST $1,783,951 





APPENDIX F. 10-YR 6-HR EXISTING CONDITIONS HEC-1 OUTPUT 

Appendix - F: 1 



FLOOD HYDROGRAPH PACKAGE IHEC-1) + 

+ MRY 1991 
VERSION 4 D.1E 

* '.ahey F77L-EM/32 vetsldo 5.Ql + 

DOdsOn & Assacrates. Inc. 
DATE 06/28/01 TIME 11'04.23 * 

.+*+iri++,+,*..t+*r****.*~..+*.,*~.~+. 

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

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

19161 551-1748 

X X XXXXXXX m m  
X X X  X X 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNDWN AS HECl (JAN 731. HECIGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -WIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RM-CRRD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE mRTRAN71 VERSION 
NEW OPTIONS: W R E A K  OUTFLOW SUBMERGENCE , SINGLE EVENT DAMACtE SALCULATION. DSS:WRITE STAGE FREQUEKCY, 
D3S:RW.D TIME SERIES AT DESIRED SALCULRTION INTERVAL LOSS RRTE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFPERENCE ALGORITSI 

LINE 

HEC-1 INPUT =AGE A 

ID Project ID: SECTION 15 - Malor Basln: 01 - Return Perlod: 10 Years 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ID * *  ** 
ID ** Glendale/Peorla ADMP U~date *+ 
ID ** ** 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ID ~ t ~ * * t * ~ + * * r r t r * * * t t t t t t * * t t t t * t t i * * * t * * * * ~ * + * ~ * ~ * ~ * * ~ ~ * ~ * * * * + * ~ * ~ ~ * * ~ * * + * *  

ID PROJECT: Glendale Peoria ADMP Update 
ID CLIENT: Flood Control Dlstrlct of Maricopa County 
ID PREPARED BY: Entellus, Inc. 
ID PROJECT Na: FCD 99-44 (C.O. I Entellus 310,017 
ID FILE NAME: SECT~S~O.DAT CRGATED DATE: MAR. 15. 2001 
ID MODIFIED: 
ID STORM: 10-year 6-hour Storm 
ID DEVELOPMENT CONDITIONS: Exlstlng Conditions 
T" 
A- 

ID THIS I3 THE DETAILED NEIGHBORHOOD STUDY AREA (SECTION 15) AND BASINS 
ID FLOWING INTO THIS AREA ONLY. 
rn -- 
ID DDM MCUHPl 



LINE 

HEC-1 INPUT PAGE 2 

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

KK NllPl BASIN 
BA ,117 
LG 0.34 0.35 3.95 0.48 1 
UC 0.292 0.252 
UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100 
* 

f ***  ROUTE RNllpl * * " * * * * * " * * * * * + * t * 1 ' * * * * * r i r * * + * * t r * * * * * % * * * + * * * * * * * %  

ROUTE RNllPl IS 2675 fT WTTH A SLOPE OF 0.0103 
* CROSS SECTION IS A RURAL ROAD 

DDM ***** Preserved **"**  

KK RNllPl 
R5 5 FLOW 0 
RC 0.04 0.53 0.04 2675 0.0103 
RX 0 1 70 75 35 100 136 137 
RY 8 3 1 0 0 1 3 8 * 

KK NllL5 BASIN 
BA ,074 
LG 0.32 0.32 2.65 1.20 3 
UC 1.017 1.204 
UA a 5.0 16.0 30.0 E5.0 7 7 0  84.0 90.0 0" 

UA 100 

62 KK NllLl BASIN 
63 BA .074 
64 LG 0.31 0.35 2.65 1.35 12 
65 UC 0.883 0.894 
66 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
67 UA 100 

t ***  DIVERSION DNllLl ........................................................... 
* SPLIT FLOW IS CALCULATED BASED ON EXISTING TOPOGRAPHY 

LINE 

* DDM ***** Preserved *"*** 

* 
* **- ROUTE RNllLE * r " * * * * * * ' r * * * + " * * f * * * t t C f * k e * * * * * * * * * * * * s k * * * * * * * * * + * * * * *  

* RDUTE RCI11LE IS 879 FT WITH A SLOPE OF 0.0011 
' CROSS SECTION IS PINNACLE PEAK ROAD (MEASURED) 
* 
* DDM ***" Preserved *'*** 

HEC-1 INPUT 

KK RNllLE 
RS 7 FLOW 0 
RC 0.04 0.03 0.04 879 0.011 
RX 0 1 43 4 8 73 78 120 121 
RY 8 3 1 0 0 1 3 8 

t 

* DDM ***** Pre~erved *****  

PAGE 3 

Page 
2 





LINE 

LINE 

HK N11123 BASIN 
BA ,044 

* DDM ***** Preserved *****  

+ '1' ROUTE 811123 * * * * * * * r * * * * * * * *+ r *+ * * i i i * i i i i * *+ * * * * * * * *%** * * *%**+* * *+ *~* * *  
" ROUTE R11123 IS 1405 FT WITH A SLOPE OF 0.0071 
* CROSS SECTION IS A SMALLER SUBDIVISION ROAD 
* 
* DDM ****+ Preserved ***** 

HEC-1 INPUT PAGE 5 

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

KK NllI14 BASIN 
BA ,029 
LG 0.31 0.35 2.65 1.37 13 
UC 0.654 0.660 
UA o 3.0 5.0 8.0 2.0 20 n 43.0 7 

UA 100 
f 

* 
* DDM *****  preserved ***** 

KK CllI14 
HC 2 . 
* * * *  ROmE RllI14 * t * * * * ' * * + * * * * * * r ; + r t * * t t * * * t i r i * * f i * i i * * + * * + * ~ ~ * * * * + ~ * ~ * + * * ~ ~ % ~ ~ ~ +  

' ROUTE 811114 IS 1275 FT WITH A SLOPE OF 0.0055 
CROSS SECTION IS A SMALLER SUBDIVISION ROAD 

* DDM "'** Pre~erved ***** 

l i K  R11114 
PS 3 FLOW 0 
RC 0.04 0.03 0.04 1275 0,0055 
RX 0 1 56 61 101 106 190 191 
PY 8 3 1 0 0 1 3 8 
* 

- DDM **rrr L.reserved ***** 

KK CN1114 
IC 2 

HEC-1 INPUT PAGE 6 

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

O-year/6-hour HEC-1 (Detailed Study1 Page 
4 



LINE 

KK N11124 BASIN 
BA ,015 

* 
, 
* * t r  ROUTE ~11124 + * * * * r + + r * * * r + * * r * + * * * * t t * * * r i * * * * * + + + * * * * * * ~ + * + ~ + ~ * ~ ~ * ~ * * ~ ~ *  

ROUrE RllIZ4 IS 1365 FT WITH A SLOPE OF 0.0059 
* CROSS SECTION IS A SMALLER SUBDIVISION ROAD 

* DDM ***** Preserved * *+**  

KK R11124 
RS 10 FLOW 0 

* 
' DDM *****  Preserved ***** 

KK CN1113 
HC 2 * 
* '** ROUTE * * * * ' * * + * * * * * * * * * * + r r r * * * * * r + + t * * + + * * * t t t t t t * * ~ * * t t t t t * + R * % * * * * +  

* ROUTE RN1113 IS 1310 FT WITH A SLOPE OF 0.0069 
* CROSS SECTION IS A SMALLER SUBDIVISION ROAD 
* 
* DDM '"*+* Preserved ***** 

KX RNllI3 
RS 7 FLOW 0 
RC 0.04 0.03 0.04 1310 0.0069 
PX 0 1 54 59 90 95 135 
RY 8 3 1 0 fl 1 3 . 

HEC-1 INPUT 

KK N1112 BASIN 
BA -026 
LG 0.30 0.35 2.65 1.40 15 
UC 0.654 0,719 
UA 0 5.0 16.0 30.0 c5.0 7 7  

UA 100 

* DDM ***** Preserved +**** 

KK N11L2 BASIN 
RA n? n 

* *** DIVERSION DN11L2 * * * * * * * * * * * t * * * * + i ~ e ~ * + * * * * * * ~ * * * * ~ * * * ~ * ~ * ~ * + * ~ * * * * * * * * ~  

* THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS 
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* DDM ****r preserved t**t* 

*** ROUTE m11L2 * * * ~ * * + * i * + * * r * * * * * * * + + ~ ~ * * * * r r +  

* ROUTE RN11L2 IS 442 FT WITH A SLOPE OF 0.0063 
* CROSS SECTION IS A SUBDIVISION ROAD 
+ 
' DDM "+** Preserved ***** 

RS 2 FLOW 0 
RC 0.03 0.02 0.03 442 0.0063 

f 

HEC-1 INPUT PAGE 8 

ID ....... L ....... 2...-....3......4........5.......6.......7.......8.......9...... 10 

KK N11133 BASIN 
BA ,004 
LG 0.30 0.35 2.65 1.40 15 
UC 0.446 0.539 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
+ 

* DDM ***** Preserved "*** 

KK C11133 
HC 2 

% 

* 
*** DIVERSION Dl1133 **********+t+**ir*rrr,***rr+t***r++rt**+*+++*********%*** 

* 50% DIVERTED EAST 

* DDM *"** Preserved ***** 

x * x *  ROUTE R133S * * * * t + r * * * + * t t * r * ~ * * * r * r r * * * * * e * ~ * + * * + ~ * ~ * * ~ * + ~ ~ * * ~ ~ * * ~ + ~ ~ * ~ *  

* ROUTE R133S 19 1156 FT WITH A SLOPE OF 0.0063 
CROSS SECTION IS A SUBDIVISION ROAD 

* 
* DDM *****  Preserved ***** 

KK RI33S 
RS 7 FLOW 0 
RC 0.03 0.02 0.03 1156 0.0063 
RX 0 1 42 4 7 77 82 
RY 

117 
8 3 2 0 0 2 3 * 

KK N11127 BASIN 
BA ,011 

* 
* 

HEC-1 INPUT PAGE 9 

LINE 
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KK N11126 BASIN 
BA .005 
LG 0 .23  0 .35  2 .65  1 . 3 0  12 
UC 0.504 0.986 
UA 0 5 . 0  1 6 . 0  30.0 65.0 77.0  84.0  90.0  94.0 97.0 
UA 1 0 0  
i 

DUM *'*** P r e s e r v e d  ***'* 

* ***  ROUTE R11126 * * * * * * ' * " * * " * + * * * X + * * * * * * x + + * * * * ~ ~ * ~ * + * * * * ~ + * ~ * ~ ~ + + + * * + ~ * * , + * *  

* ROUTE R11126 I S  1382 FT WITH A SLOPE OF 0.0065 
' CROSS SECTION I S  OVERLAND FLOW 
* 
' DDM *****  P r e s e r v e d  *"*** 

KK R11126 
RS 1 2  FLOW 0 
RC 0.05 0.Q5 0 .05  1382 0.6065 
RK 0 200 250 260 270 280 330 530 
RY 3 2 1 0 0 1 2 8 

22 9 KK N11122 BASIN 
230 BA ,038 
231 LG 0.31 0.35 4.20 0 .49  11 
232 UC 0.454 0.365 
233 UA 0 5.0 1 6 . 0  30 .0  65.0 77.0 84.0  90 .0  94.0 97.0  
234 UA 100 

* 
-i 

* DOM **'** Preserved ***** 

" **. ROUTE R l l I 2 2  * * * " * i * * * * * * * * * * * * * *x r r * * * r * r r * * * * * * * * * * * * * * , * * * * * * * * * * * * * * * * * *  

ROUTE R11122 I S  1750 FT WITH A SLOPE OF 0.0057 
* CROSS SECTION I S  A SUBDIVISION ROAD 
* 
* DnM ***re P r e s e r v e d  ***** 

F S  6 FLOW 0 
RC 0 .03  0.02 0 . 0 3  1750 0.0057 
RX 0 1 4 3  4 8 9 4  
RY 8 2 1 0 0 

* 
HEC-1 INPUT 

KK N l l I 6  BASIN 
BA .033  

t 

* 
* DDM "*** Preserved ***** 

***  ROUTE RN1116 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ROUTE RNl l I6  I S  990 FT WITH A SLOPE OF 0.0051 
* CROSS SECTION I S  A SUBDIVISION ROAD 

* DDM *****  P r e s e r v e d  ***** 

250 KK RN1116 
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RS 3 FLOW 0 
RC 0.03 0.02 0.03 990 0.0051 
RX 0 1 45 50 90 95 143 
RY 8 3 1 0 0 1 3 
* 

KK N1117 BASIN 
BA ,021 

+ 
DOM **"* Preserved ***** 

KK NllL3 BASIN 

+ 
* 
* 
* *" DIVERSION DN11L3 * * * * ' * * * * * * * * * * * i r * t + * * * * + * r * * * * ~ ~ * * * + + * * + + * * ~ ~ + ~ ~ + * * * ~ * ~ * * ~ +  

* THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS 

' DDM "'*** Preserved ***" 
HEC-1 INPUT 

* '** ROUTE W11L3 * * * * * * * * * * * ' * i * * + + / ~ * * * * * * r + + * * * * + ~ * * ~ ~ ~ ~ * ~ + ~ + * * * * ~ * * * % * + * + ~ * * 4  

ROUTE RNllL3 IS 1145 FT WITH A SLOPE OF 0.0079 
* CROSS SECTION IS A SUBDIVISION ROAD 

* DDM "*'* Preserved ***** 

KK RN11L3 
RS 1 FLOW -1 
RC 0.03 0.02 0.03 1145 0.0079 
RX 0 1 50 55 90 95 145 146 
RY 8 3 1 0 0 1 3 8 
+ 

NllI30 BASIN 
BA 01 7 

KK N11128 BASIN 
BA ,023 
LG 0.27 0.35 2.65 1.35 13 
UC 0.596 0.701 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 9L.. 0 97.0 
UA 100 

* "* DIVERSION RECOVER Dl1133 ""*.***'*****1**'+****r***.****++***+****** 

* RECOVER FLOWS FROM Dl1133 
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0-year/C-hour HEC-1 (Detailed Study) Page 
8 



* 
* 
* *" mUTE RIJ3E *t"****+*P****tr****t*t********r+ 
* ROUTE RI33E IS 1497 FT WITH A SLOPE OF 0.0048 
* CROSS SECTION IS A SUBVISION ROAD * 
DDM *'**' Preserved '**** 

HEC-1 INPUT PAGE 12 

LINE 

* DDM * a * * *  Preserved ***** 

* 
' *** ROUTE Rll130 ............................................................ 
* ROUTE Rll130 IS 860 FT WITH A SLOPE OF 0.0052 
CROSS SECTION IS A SMALLER SUBDIVISION ROAD 

* > 
* DDM ****' Preserved el*** 

KK RllI30 
RS 3 FLOW 0 
RC 0.04 0.03 0.04 860 0.0052 
RX 0 1 42 47 77 
RY 8 3 2 0 0 
i 

t 

KK NllI29 BASIN 
TIn no 6 

* 
-" ROUTE R11129 '***~**l+***l~*~**~*~"*x*ti***~ttttttttt*+~~~~+*ilililililililililil~*~+ 

* ROUTE Rll129 IS 1350 FT WITH A SLOPE OF 0.0067 
* CROSS SECTION IS OVERLAND FLOW * 
* DDM ***** Preserved '**I* 

KK R11I29 
RS 14 FLOW 0 
RC 0.05 0.05 0.05 1350 0.0067 
RX 0 200 2 50 260 270 28 0 330 530 
RY 3 2 1 0 0 1 2 B 
* 

HEC-1 INPUT PAGE 13 

KK 811125 BASIN 
BA .021 
LG 0.27 0.30 8.00 0.0% 13 
UC 0,292 0.280 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 
UA 100 * 
* 
* DDM ***** Preserved **-** 
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LINE 

+** ROUTE ~ 1 1 1 2 5  *****+*****+r**r*r****f***ff***ff-*+f*f=*********e+*+-***** 
ROUTE R11125 I S  6 8 9  FT WITH A SLOPE OF 0 . 0 0 6 5  
CROSS SECTION IS OVERLAND FLOW 

t 

DDM **'** P f e s e r v e d  ***** 

KK 8 1 1 1 2 5  
RS 3 FLOW 0 
RC 0 . 0 5  0 . 0 5  0 . 0 5  689  0 . 0 0 6 5  
RX 0 200 2 5 0  2 6 0  2 7 0  2 8 0  3 3 0  5 3 0  
RY 3 2 1 0 0 1 2 8 
* 

KK N l l L 4  BASIN 
BA .010  
LG 0 . 3 0  0.35 2 . 6 5  1 . 3 9  1 4  
UC 0 . 3 9 6  0 . 5 5 0  

0 3 . 0  5 .0 8 . 0  1 2 . 0  2 0 . 0  43 .0  7 5 . 0  9 0 . 0  9 6 . 0  
UA UA 1 0 0  
* 

* DDM *****  P r e s e r v e d  ***** 

* *** ROUTE RN11L4 '***-*~******"*****~**ttt*tt****"***'*********** 

+ ROUTE RNllLll I S  1 3 7  FT WITH A SLOPE 0 E  0 . 0 0 7 5  
* CROSS SECTION I S  OVERLAND FLOW 
* 
* DDM '**** P r e s e r v e d  *"** 

HEC-1 INPUT 

KK N22B7 BASIN 
BA . 0 1 5  
LG 0 . 3 0  0 . 3 5  2 . 6 5  1 . 2 0  5 
UC 0 . 4 2 9  0 . 3 7 7  
UA 0 5 . 0  1 6 . 0  30 .0  6 5 . 0  7 7 . 0  84 .0  90.0 9 4 . 0  9 7 . 0  
UA 1 0 0  
* 
* 
* DDM ***" P r e s e r v e d  " * a *  

. "i ROUTE m * a B 7  **."********t****'*i**ii*i.i*it*~**~*~********tt****tt,**** 

* ROUTE RN2287 I S  1 4 1 5  FT WITH A SLOPE OF 0 . 0 0 6  
* CROSS SECTION I S  OVERLAND FLOW 

* DDM ti*** P r e s e r v e d  rt*** 

KX RNZ2B7 
RS 1 2  FLOW 0 
RC 0 . 0 5  0 . 0 5  0 . 0 5  1 4 1 5  0 . 0 0 6  
RX 0 2 0 0  2 5 0  2 60 2 7 0  2 8 0  330 530 
RY 3 2 1 0 0 1 2 8 

u-year/6-hour HEC-I ( O e t a l l e d  S t u d y )  
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LINE 

KK N22B4 BASIN 
BA .036 
LG 0.32 0.35 2.76 1.24 10 
UC 0.579 0 . 4 4 5  
UA 0 5.0 16.0 30.0 65.0 77.0 8 4 . 0  90.0 94.0 97.0 
UA 100 
* 
* 
DDM '""** Preserved +**+* 

* *** RO,,tpE RN22B4 * * * t ' * * * * * * * * * * * * * * * * , * * * ~ * ~ ~ ~ * * * * r * . * * * * ~ * * * * * *  

* ROUTE RN22B4 IS 953 FT WITH A SLOPE OF 0.0042 
* CROSS SECTION IS OVERLAND FLOW 
+ 
* DDM ""' Preserved *****  

HEC-1 INPUT 

* 
f DDM *****  PreseNed ***** 

, 
* 

*** ROUTE RN2281 .......................................................... 
ROUTE RN22B1 IS 373 FT WITH A SLOPE OF 0.0054 

* CROSS SECTION IS A SUBDIVISION ROAD WITH A WALL ON THE WEST SIDE , 
* DDM ***" Pre~erved **+** 

KK RNZ2B1 
RS 1 FLOW 0 
RC 0.03 0.02 0.03 373 0.0054 
RX D 1 11 21 27 ii7 132 133 
RY 8 2 0 2 3 4 8 

KK NllI20 BASIN 
BA ,010 
LG 0.32 0.35 3.01 1.01 8 
UC 0.321 0.279 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

KK NllI21 BASIN 

* 
* DDM ***" Preserved ***** 

REC-1 INPUT 
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L I N E  

KK C l l I P O  
HC 4 * 
* 
* 
* **1 ROUTE ~ 1 1 1 2 0  * * * * + r x * r + t + * * * + * r * * + * * + ~ + * * * * * ~ * + + * * ~ * * * * t t t t t + t ~ t t i i * * * * * + *  

* ROUTE R l l I 2 0  I S  699 FT WITH A SLOPE OF  0 . 0 0 5 7  
" CROSS SECTION I S  A SUBDIVISION ROAD " 
* DDM *+*** P r e s e r v e d  * * * * *  

KK R 1 1 1 2 O  
RS 1 FLOW 5 

XK C l l I l l  
HC 2 * 

* 
***  ROUTE ~11111 ***********rr-*rr*****r+r*********t t t t t i i i i i *******++~***+~***~*  

* ROUTE R l l I l l  I S  598 F T  WITH A SLOPE OF  0 . 0 0 3 3  
CROSS SECTION I S  A SUBDIVISION ROAD (MEASURE) 

DDM ***** P r e s e r v e d  *r+** 

* 
* 
* DOM ***** P r e s e r v e d  ***** 

HEC-1 INPUT 

KK C l l I 1 2  
HC 2 * 
* 
" ***  DIVERSION D l 1 1 1 2  ******"******r**t***+*******tttttt****+*+**e***+ 
* S P L I T  WAS CALCULATED USING EXISTING TOPOGRAPHY * 

DDM '**'* P r e s e r v e d  * * * * *  

PAGE 1 7  
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LINE 

* * *  ROUTE RI12S *"*""*'"**~*****rt********+~~***~*.*t**********,*++*~****~ 

* ROUTE R I l 2 S  I S  1347 FT WITH A SLOPE OF 0.0052 
* CROSS SECTION I S  A SUBDIVISION ROAD 
2 

* UDM ***** P r e s e r v e d  *ti** 

RS 3 FLDW 0 
RC 0 . 0 3  0 .02  0.03 1347 0.0052 
RX 0 1 75 80 120 125 190 1 9 1  
RY 8 3 1 0 0 1 3 8 * 

KK N1119 BASIN 
BA .012 
LG 0 . 2 6  0.35 2 .65  1 .34 13 
UC 0 .571  0.841 
UA 0 5 . 0  1 6 . 0  30.0 65.0 77 .0  84.0 90 .0  94.0  97.0 
UA 1 0 0  
+ 
* 
* DDM ***** P r e s e r v e d  a * * * *  

KK W l l I l O  BASIN 
BA .021  
LG 0.30 0.35 2.65 1 .39 1 4  
UC 0.696 0.886 
UA 0 5.0 1 6 . 0  30 .0  65.0 77 .0  84.0 90 .0  94.0 97.0 
UA 1 0 0  

* f" ROUTE R11110 * " * * * ' l * * * * x " * * r * * * * * * * * % * * * * * t + r * * * t , * . * * * * * + * *  

* ROUTE R11110 I S  1180 FT WITH A SLOPE OF 0.0044 
CROSS SECTION I S  OVERLAND FLOW , 

* DDM *****  P r e s e r v e d  ***** 
HEC-1 INPUT 

RS 1 2  FLOW 0 
RC 0.05 0.05 0 .05 1180 0.0044 
RX 0 200 250 260 270 280 330 530 
RY 3 2 1 0 0 1 2 8 
* 

KK N l l I 8  BASIN 
BA , 014  
LG 0 . 2 8  0 . 3 5  2.65 1.37 14 
UC 0.542 0 .643 
UA 0 5.0 L6.0 30.0 65.0 77.0  84.0 90.0 94.0 97.0  
UA 1 0 0  , 
* 
* DDM ***fr Pzese rved  **"* 

KK DUMMY 
HC 5 
t 

KK NllP2 BASIN 
BA ,265  
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LINE 

* * * *  DIVrnSION DNllP* * * * * * * * * * * * * * ' " * * * * * + * * ~ ~ * ~ ~ * * , * * ~ ~ * , + * * * * * * * ~ ~ ~ * * ~ ~ * + ~ * , *  
THE DITCH ON THE NORTH SIDE OF CALLE LEJOS WAS ESTIMATED 

* TO CARRY 80 CFS. THE SPLIT WAS DETERNINED OVER AND ABOVE THIS FLOW. 

* DDM ***" Preserved **+** 

* "* ROUTE WllpS " * * * * * + * + ~ * * f + * * * t * i * * i i i i i i * * i * i i i i i i i i + ~ * + * % ~ * * + * ~ ~ ~ ~ * * ~ ~ ~ ~ ~  

* ROUTE RNllPS IS 3032 FT WITH A SLOPE OF 0.0099 
CROSS SECTZON IS SHALLOW CONCENTRATED FLOW 

* 
* DDM +**** Preserved ***** 

HEC-1 INPUT 

ID ...... l.......Z.'.....3.......P.......5.......6.......7,......~.......9......10 

KK RNllPS 
RS 7 BLOW 0 
nC 0.03 0.02 0.03 3032 0.0099 
RX 0 200 250 260 300 320 370 570 
RY 3 2 1 0 O 1 ? 8 
* 

KK N2111 BASIN 
BA .I11 
LG 0.32 0.32 2.65 1.20 3 
UC 0.817 0.659 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
* 
* COMBINE THE ROUTED DIVERTED FLOW WITH THIS SUBBASIN * 

. 
* ***  DIVERSION Di.72111 ........................................................ 
THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS 

DDM I**** Preserved **'** 

* *** ROUT* RN2111 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ROUTE RN2111 IS 754 FT WITH A SLOPE OF 0.008 
CROSS SECTION IS SHALLOW CONCENTRATED FLOW 

* DDM ***** Pre~erved ***'* 

KK RNZlII 
RS 3 FLOW 0 
RC 0.05 0.05 0.05 754 0.008 
RX 0 200 250 260 300 320 370 570 
RY 3 2 1 0 0 1 2 B 

KK N22B8 BASIN 
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LINE 

t 

DDM * * * * *  P r e s e r v e d  "**+ 
HEC-1 INPUT 

KK CN22B8 
HC 2 

* 
* *** ROUTE m 2 2 B 8  * * * * * *+r * * * * r t *+* * r * i r * * * * r * *+ t * , * * * * *+* * * *~*~*~+~~~*+**+*~  

* ROUTE RN2ZBB IS 1332 FT WITH A SLOPE OF 0 . 0 0 6  
' CROSS SECTION I S  A SMALLER SUBDIVISION ROAD * 
* DDM ***+" P r e s e r v e d  ' **** 

KK N2285 BASIN 

* 
* DDM '*'** P r e s e r v e d  **"* 

* *** ROUTE RN22B5 **.*+*****rr*+***r**~+ttttttttttt**t~**+***ttttttttt~+~*+**+ 

* ROUTE RN22B5 I S  684 FT WYTH A SLOPE OF 0 .0058  
* CROSS SECTION I S  SUBDIVISION ROAD 
+ 
* DDM *"+* P r e s e r v e d  **"+ 

KK RN2ZB5 
RS 2 FLOW 0 
RC 0 . 0 3  0 . 0 2  0.03 6 8 4  0 . 0 0 5 8  
RX 0 1 5 0  5 5  8 5  9 5  1 4 5  
RY 8 3 1 0 0 1 3 
* 

KK N22B2 BASIN 
BA , 0 2 3  

* + t *  DIVERSION RECOVER DNl lpZ L * + + t * * r * * + * * * * * r t * * * * * * * * r i r i r * * r * * r * * * +  

* RECOVER FLOWS FROM D N l l P 2  
HEC-1 INPUT 

KK D N l l P  
DR N11PZI 
* 
, 

'** ROUTE R l l p E  * * * * * * ' * + * * * * * * * * + * * * + ~ + * * * r l * * * * r * * * r + * ~ * ~ ~ ~ * ~ + * * * + * ~ + * + w ~ +  

ROUTE R l l P E  I S  3 0 1 0  FT WITH A SLOPE OF 0 . 0 0 9  
* CROSS SECTION I S  SHALLOW CONCENTRATED FLOW * 

DDM P r e s e r v e d  * * * * *  
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LINE 

KK R ~ P E  
RS 12  FLOW 0 
RC 0.05 0.05 0.05 3010 0.009 
RX 0 200 250 260 270 280 330 
RY 3 2 1 0 0 1 2 8 

530 

* 

KK N 2 1 1 2  BASIN 
BA ,057 
LG 0.32 0.29 4.65 0 . 3 2  3 
UC 0.608 0.710 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
+ 
* 

DDM ***** P r e s e r v e d  *---= 

* -* DIVERSTON ~ ~ 2 1 1 2  * * * * - * * * * r * r * * r * * * * * * r r * * ~ ~ * * * * * * * * ~ ~ t i i i i i i i + ~ ~ + * + * * * * ~ *  
T H I S  DIVERSION I S  I N  PLACE TO ACCOUNT FOR THE LEVSL 3 IMPROVEMENTS * 

* DDM ***" P r e s e r v e d  ***** 

* 
* *** ROUTE ~ 2 1 1 2  *+** * * * * ' *" * * *x** *d*** *%**** * * *+** r+r+***+** * * * * * * * * * * * *+**  

* ROUTE RNZ112 IS  866 F T  WITH A SLOPE OF 0.0058 
* CROSS SECTION I$ SHALLOW CONCENTRATED FLOW 

* D m  "'** P f e ~ e r v e d  ***** 
HEC-1 INPUT 

KK RN2112  
RS 4 FLOW 0 
RC 0.05 0.05 0.05 866 0.0058 
RX 0 200 250 260 270 280 330 5 30 
RY 3 2 1 0 0 1 2 8 

KK N22B9  BASIN 

, 
* DOM ***** P r e s e r v e d  ***** 

t 

* "* ROUTE W 2 2 B 9  **"**t"*****rr**~**********-*******~~*+**~*.*+++~*ttttt*vz 
* ROUTE RN22B9 IS  1387 F T  WITH A SLOPE OF 0.0058 
* CROSS SECTION I S  OVERLAND FLOW 
* 
* DDM ***'* P r e s e r v e d  *'*** 

KK RN22B9 
RS 7 FLOW 0 
RC 0.05 0.05 0.05 1387 0.0058 
RX 0 200 250 260 270 280 330 530 
RY 3 2 1 0 0 1 2 8 * 

PAGE 22 
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' DDM **** '  Preserved **'** 

KK CNZ2B6 
HC 2 
* 

* *** ROUTE RN22B5 ................................... 
* ROUTE RNZZ86 IS 834 FT WITH A SLOPE OF 0.0048 
+ CROSS SECTION IS OVERLAND FLOW 
* 
* D m  *****  Preserved ***** 

HEC-1 INPUT PAGE 23 

LINE 

KK N22B3 BASIN 
EA ,009 
LG 0.32 0.35 2.65 1.34 10 
UC 0.471 0.513 

* 
* 
* DDM ***** Preserved * * * * a  

. . . - . . - - - - 
* ROUTE ~ ~ 2 2 ~ 3  IS 853 FT WITH A SLOPE OF 0.0012 
CROSS SECTION IS A SUBDIVISION ROAD WITH A WALL ON THE WEST SIDE * 

* ~m ***** Preserved ****' 

RS 3 FLOW 0 
RC 0.03 0.02 0.03 853 0.0012 
RX 0 1 11 21 51 
RY 8 2 4 2 2 * 

* DDM "*** Preserved *****  

**1 ROUTE p.NZZB2 *it'**********'"*+*****e***+~t~ttttttttt*~%~~+**+~%*~+***+** 

ROUTE RN22B2 IS 737 FT WITH A SLOPE OF 0.0054 
CROSS SECTION IS A SUBDIVISION ROAD 

* 4DM ****% Preserved '"*** 

PAGE 24 
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LINE 

KK N22AB BASIN 
BA ,023 
LG 0.26 0.35 2.65 1.41 27 
UC 0.596 0.592 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 10D 
* . 
* DDM ***** Preserved **** 

KK CN22A8 
HC 2 
* 

t * *a  ROUTE W22A8 * * * ' r * i * r * * r + + - t * * * ~ ~ * * * * + * * * * * ~ * ~ ~ t t t t * * * * * * * + * * + * * ~ * ~ + + * * * *  

* ROUTE RNZ2A8 IS 388 FT WITH A SLOPE OF 0.0052 
* CROSS SECTION IS A SUBDIVISION ROAD 
* 
* DDM **'** Preserved i t * * *  

KK 422A6 BASIN 
BA .Or0 
LG 0.24 0.35 2.65 1.39 29 
UC 0.592 0.626 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
u A 100 

KK N22A5 BASIN 
BA ,016 
LG 0.25 0.35 2.65 1.40 30 
UC 0.738 0.803 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA lD0 
* 
* 
* DDM ***** Preserved *****  

* 
* ***  ROUTE ~ 2 2 ~ 5  * * * * * * * r r r * * * * * r * * + t * * * * h * * * * r * r r * * * * * ~ * + * ~ ~ * ~ ~ * * * * * * + ~ + * + * * - * * * *  

* ROUTE RN2ZA5 IS 1348 FT WITH A SLOPE OF 0.0045 
* CROSS SECTION IS A RURAL ROAD 
* 
* DDM '*"* Preserved ***** 

HEC-1 INPUT 

KK RN22A5 
RS 5 FLOW 0 
RC 13.04 0.03 0.04 1348 0,0045 
RX 0 300 310 320 340 345 415 416 
RY P 3 1 3 3 4 5 8 
* 

KK NZ2A2 BASIN 
BA .009 
LG 0.33 0.35 2.65 1.28 6 
UC 0.833 1.493 
UA o 5.0 16.0 30.0 65.0 77.0 84.0 or 
UA 100 

KK N22A3 BASIN 
BA .032 

PAGE 25 
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LINE 

* DDM Preserved ***** 

. 
* 
* *** ROUTE ~ 2 2 ~ x 1  * * * * t * t + * * * * * r * * * t + * * * * ~ + * f + * * r * ~ * ~ * * ~ + * + ~ * * * * * * ~ * *  

ROUTE R22AX1 IS 464 FT WITH A SLOPE OF O.OQ37 
* CROSS SECTION IS THE CHANNEL ON THE SOUTH SIDE OF DEER VALLEY ROAD * 
* DDM PreServed * * * * *  

KK NZZAl BASIN 
BA ,020 
LG 0.28 0.27 8.80 0.07 14 
UC 0.346 0.358 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 Q A ~  97.0 
UA 100 

* DDM ***" Preserved *****  
HEC-1 INPUT 

KK C22AX2 
HC 2 
* 
* 
* **L ROUTE R22AX2 I*t**t***+fi**t*****"**+e*+********- 
ROUTE R22AX2 IS 283 FT WITH A SLOPE OF 0.0025 
CROSS SECTION IS THE CHANNEL ON THE SOUTH SIDE OF DEER VALLEY ROAD 

* 
* DDM ***" Pre~erved 

, 
* *** DIVERSION RECOVER ~11112 **r*t******rr**+r**tri******+rr**********-***+**+ 

" RECOVER FLOWS PROM Dl1112 

KK NllIlZ 
DR 111121 
* 
* 
* *'" ROUTE 8112E * * * + " * 1 ' * * " " * * * * * * * * * + * * * * * r * * * * + * " * * * * * * * * * * +  

ROUTE RI12E IS 1505 FT WITH A SLOPE OF 0.004 
CROSS SECTION IS OVERLAND FLOW 

DDM ***'* Preserved * * * * A  

* - 

O-year/6-hour HEC-1 (Detailed Study) Page 
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LINE 

KK N11113 BASIN 
BA ,027 
LG 0.32 0.35 2.65 1.31 8 
UC 0.750 0.728 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 * 
k 

* DUM ***** Pregerved **"* 

KK CZ2PX3 
XC 3 * 

* *** ROUTE R2aAX3 *'*+*r*'*******rt****tt**tttttt****r*******%****++**~- 
ROUTE R22AX3 IS 512 FT WITH A SLOPE OF 0.0025 
CROSS SECTIOEI IS THE CHANNEL ON THE SOUTH SIDE OF DEER VALLEY ROAD 

DDM *****  Preserved ***** 
HEC-1 INPUT 

KK R22AX3 
RS 1 FLOW 0 
RC 0.04 0.03 0.04 512 0.0025 
RX 0 1 27 36 62 100 150 500 
RY 8 4 1 1 4 4 6 

KK N22A4 BASIN 
BA .023 
LG 0.10 0.35 2.65 1.50 55 
UC 0.296 0.340 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

KK NllIl BASIN 
BA .038 
LG 0.31 0.35 2.65 1.37 13 
UC 0.967 1.352 
U A 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

KK N1115 BASIN 
BA ,014 
LG 0.32 0.35 2.65 1.33 10 
UC 0.896 1.736 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
* 

KK N22A7 BASIN 
BA .010 
LG 0.25 0.32 7.60 0.11 30 
UC 0.261 0.246 
UA 0 5.0 15.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 * 
* 
* DUM ***"*  Preserved ***" 

PAGE 27 
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INPUT 
LINE 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING I--->) DIVERSION OR PUMP FLOW 

. I CONNECTOR - RETURN OF DIVERTED OR PUMPED FLOW 
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DUMMY .............. 

N l l P 2  
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CN22A5 ........................ 
v 
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7 0 2  DUMMY3 ......... 
I**') RUNOFF ALSO COMPUTED AT T H I S  LOCATION 
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RIINOFF SWNMARY 
FLOW I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT 
N l l P l  

ROUTED TO 

HYDRWRAPH AT 
N l l L 5  

HYDROGRAPH AT 
N l l L l  

DIVERSION TO 
N l l L l I  

HYDROGRAPH AT 
D N l l L l  

ROUTED TO 
R N l l L E  

3 COMBINED AT 
CN11L5 

DIVERSION TO 
N l l L 5 T  

HYDROGRAPH AT 
D N l l L S  

ROUTED TO 

HYDROGRAPH AT 
N 1 1 1 3 1  

2 COMBINED AT 
C l l I 3 1  

ROUTED TO 

ROUTED TO 
R l l I 3 2  

HYDROGRAPH AT 
N 1 1 1 2 3  

3 COMBINED AT 
C l l 1 2 3  

ROUTED TO 
R 1 1 1 2 3  

HYDROGRAPH AT 
N l l I 1 4  

2 COMBINED A T  
C l l 1 1 4  

ROUTED TO 

HYDROGRAPH A T  
N 1 1 1 4  

2 COMBINED AT 
CN1114  

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
FLOW BEAK AREA 

6-HOUR 24-HOUR 72-HOUR 

O - y e a r / 6 - h o u r  HEC-1 (Detailed S t u d y )  P a g e  
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PEAK TIME OF 
OPERATION STATION FLOW PEAX 

AVERAGE FLOW MR MAXIMUM PERIOD BAsm 
AREA 

6-HOUR 24-HOUR 72-HOUR 

0.01 

0.01 

0.02 

0.03 

0.03 

0.03 

0 6 

HYDROGRAPH AT 
N11124 

ROUTED TO 
R11124 

HYDROGRAPH AT 
NllI3 

2 COMBINED AT 
CN1113 

ROUTED TO 

HYDROGRAPH AT 
N1112 

2 COMBINED AT 
CN1112 

HYDROGRAPH AT 
NllLZ 

DIVERSION TO 
N11L2I 

HYDROGRAPH AT 
ON11L2 

ROUTED TO 
RN11L2 

HYDROGRAPH AT 
N11133 

2 COMBINED AT 
Cll133 

DIVERSION TO 
111331 

HYDROGRAPH AT 
Dl1133 

ROUTED TO 

HYDROGRAPH AT 
NllI27 

HYDROGRAPH AT 
N11126 

3 COMBINED AT 
CllI26 

ROUTED TO 
RllI26 

HYDROGRAPH AT 
N11122 

2 COMBINED AT 
CllI22 

HYDROGRAPH AT 
N1116 

2 COMBINED AT 
C11116 

ROUTED TO 
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PEAK 
OPERATION STATION FLOW 

HYDROGRAPH AT 
N1117 

2 COMBINED AT 
CN1117 

HYDROGRAPH AT 
NllL3 

DIVERSION TO 
NllL31 

ROUTER TO 
RN11L3 

HYDROGRAPH AT 
NllI30 

HYDROGRAPH AT 
N11128 

HYDROGRAPH AT 
Dl1133 

ROUTED TO 

4 COMBINED AT 
CllI30 

ROUTED TO 

HYDROGRAPH AT 
NllI29 

ROUTED TO 
RllI29 

HYDROGRAPH AT 
N11125 

3 COMBINED AT 
C11125 

HYDROGRAPH AT 
NllL4 

DIVERSION TO 
NllL4I 

HYDROGRAPH AT 
DN11L4 

ROUTED TO 

HYDROGRAPH AT 
N22B7 

2 COMBINED AT 
CNZZB7 

ROUTED TO 
RN2287 

HYDROGRAPH AT 
N2284 

O-yearl6-hour HEC-1 (Detailed Study1 

TI= OF AVERAGE FLOW PO= MAX- PERTOD BASIN 
PEAK rn 

6-HOUR 24-HOUR 72-HOUR 

2 
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OPERATION STATION 

2 COMBINED AT 
CN22B4 

ROUTED TO 
RN22B4 

HYDROGRAPH AT 
N22B1 

2 COMBINED AT 
CN2281 

ROUTED TO 
RN22B1 

HYDROGRAPH AT 
NllI20 

HYDROGRAPH AT 
NllI21 

4 COMBINED AT 
C11120 

ROUTED TO 

HYDROGRAPH AT 
N11111 

2 COMBINED AT 
CllIll 

HYDROGRAPH AT 
NllI12 

2 COMBINED AT 
C11112 

DIVERSION TO 
111121 

ROUTED TO 

HYDROGRAPH AT 
N1119 

2 COMBINED AT 
CN1119 

HYDROGRAPH AT 
N11IlO 

ROUTED TO 
RllIlO 

HYDROGRAPH AT 
N1118 

2 COMBINED AT 
CN1118 

5 COMBINED AT 
DUMMY 

HYDROGRAPH AT 
N11P2 

PEAK TIW3 OF 
FLOW PEPU( 

AVZRACE, FIOW FOR HRXIfmM PERIOD BASIN 
Am?. 

6-HOUR 20-HOUR 72-ROUR 

DIVERSION TO 
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PEAK TlME OF AVERAGE E I O W  FOR MAXIMOM PERIOD BASIN 
OPERATION STATION FLOW PEM AP.EA 

6-HOUR 24-HOUR '72-ROW 

ROUTED TO 

HYDROGRAPH AT 
N2111 

2 COMBINED AT 
CN2113 

DIVERSION TO 
N21111 

HYDROGRAPH AT 
DNZlI3 

ROUTED TO 
RN2111 35. 4.60 

HYDROGRAPH AT 
N22BB 5. 4.20 

2 COMBINED AT 
CN22B8 38. 4.60 

ROUTED TO 

HYDROGRAPH A'P 
N22B5 

2 COMBINED AT 
CN22B5 39. 4.70 

ROUTED TO 
RN22B5 

HYDROGRAPH AT 
N22BZ 

HYDROGRAPH AT 
DNllP 

ROUTED TO 
RllPE 

2 COMBINED AT 
CN2112 

ROUTED TO 

2 COMBINED AT 
Cli22B9 

ROUTED TO 
RN22B9 

HYDROGRAPH AT 
N22B6 



OPERATION STATION 

2 COMBINED AT 
CN22B6 

ROUTED TO 
RN22B6 

HYDROGRAPH AT 
N22B3 

2 COMBINED AT 
CN22B3 

ROUTED TO 
RN22B3 

ROUTED TO 

HYDROGRAPH AT 
N22A8 

2 COMBINED AT 
CN22A8 

ROUTED TO 
RN22A8 

HYDROGRAPH AT 
N22E6 

HYDROGRAPH AT 
N22fi~ 

3 COMBINED AT 
CN22A5 

ROUTED TO 
RN2ZA5 

HYDROGHAPH AT 
N2ZA2 

HYDROGRAPH AT 
N22A3 

3 COMBINED AT 
C22AX1 

, ROUTED TO 

HYDROGRAPH AT 
N22A1 

2 COMBINED AT 
C2ZAX2 

ROUTED TO 
R22AX2 

HYDROGRAPH AT 
NllI12 

ROUTED TO 
RIlZE 

3 COMBINED AT 
C22AX3 

ROUTED TO 

PElIK TIM3 OF AVERAGE rZOW FOR MRXIMUbJ PERIOD BASIN 
FLOW PEAX AREA 

6-ROUR 24-8OUR 72-HOUR 
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OPERATION STATION 

R22AX3 

HYDROGRAPH AT 
N22114 

HYDROGRRPH AT 
nllrl 

HYDROGRAPH AT 
N1115 

HYDROGRAPH AT 
N22A7 

4 COMBINED AT 
DUMMY3 

**' NORMAL END OF HEC-1 * *  

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN 
FLOW PEAK AREA 

6-HOUR 24-HOUR 72-HOUR 
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APPENDIX G. 100-YR 6-HR EXISTING CONDITIONS HEC-1 OUTPUT 

Appendix - G:l 
Glendale a Peoria 
*.-hny.Muall iul  W U  



- nwo XVDROGRAPU PACKAGE IHEC-1 I + 

MAY 1991 - 
VERSION 4.0.1E 

'ahex F77L-EM132 uersron 5.01 * 
Dodson 6 A550ciates. IDC. * 

WTE 06/28/51 TIME 11'04.03 " 
r.r.r*r*.+r+tt.**,..**.***+.*~***.~.*., 

X X XXXXXXX XXXXX X 
X X X  X X XX 
X Y X  

X 

..***- f+***f.~f.l*+*~.***.~*~.+***... ,* 

* 
* U.S. ARMY CORPS OF ENGINEERS * 

HYDROLOGIC ENGINEERING CENTER + 

609 SECOND STREET 
DAVIS, CALIFOWIA 95616 

(9161 551-1718 * . 
~,**~*~+~,.,***..~.*~***~*~*.....*+*.*. 

LINE 

HEC-1 INPUT PAGE 1 

ID. ...... 1.......~2.......3.......4.......5.......6.......7.......8...,...5......10 
ID 
ID * * * * * t X * " " * * * " * + * * * * , * * * * * * * * * * , * * + * * ~ * * * * ~ * * * * . * + * ~ * * * * * * * * * * * * % ~ ~ * * * * * * * *  

ID ** ** 
ID ** Glendale/Peoria ADMP Update t* 

ID ** * 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID PROJECT: Glendale Peorla ADMP Update 
ID CLIENT: Fl~od Contra1 Dlstrlct of Maricopa County 
ID PREPARED BY: Entellus, Inc. 
ID PROJECT No: FCD 99-44 (C.O.) Entellus 310.017 
ID FILE NAME: SECT15.DAT CREATED IPATE: MAR. 15, ZOO1 
ID MODIFIED: 
ID STORM: 100-year 6-hour Storm 
ID DEVELOPMENT CONDITIONS: Existing Conditlans 
7,. 

ID THIS IS THE DETAILED NEIGHBORHOOD STUDY AREA (SECTION 15) AND BASINS 
ID FLOWING INTO THIS AREA ONLY. 
ID 
ID DDM MCUHPI 
t 

* 
* 



LINE 

LINE 

'C 0.927 0.945 0.964 0.982 1.000 
JD 1.824 500.0 
PC 0.000 0.024 0.043 0.059 0.078 0.098 0.119 0.141 0.162 0.186 
PC 0.212 0.239 0.271 0.321 0.408 0.515 0.627 0.735 0.814 0.864 
PC 0.907 0.930 0.954 0.977 1.000 
* 

HEC-1 INPUT PAGE 2 

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

KK NllPl BASIN 
BA ,117 
LG 0.34 0.35 3.95 0.48 1 
UC 0.208 0.173 
UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100 
* 

'** ROUTE RNllpl ' * * * * + * * * * X * * * * f + * * + * * * * + * * r * r * * + * * * * + + * * +  

ROUTE RNllPl 18 2675 FT WITH A SLOPE OF 0.0103 
CROSS SECTION IS A RURAL ROAD 

* DDM ***" Preserved a * * * +  

KK ~ ~ 1 1 ~ 1  
RS 5 FLOW 0 
RC 0.04 0.03 0.04 2675 0.0103 
RX 0 1 70 75 95 100 136 137 
RY 8 3 1 0 0 1 3 8 * 

KX NllL5 BASIN 
BA .074 
LG 0.32 0.32 2.65 1.20 3 
UC 0.517 0.568 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

KK NllLl BASIN 
BA ,074 
LG 0.31 0.35 2.65 1.35 12 
UC 0.467 0.441 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

' DDM ***** Preserved ***** 

* **' ROUTE WllLE * * * " ' * " * ' * w + * * ' * * * * * * * * * * * * + t * * t r ' * e * + * * * * * + * * * + * * * * * + * *  

* ROUTE RN11LE IS 879 FT WITH A SLOPE OF 0.0011 
* CROSS SECTION IS PINNACLE PEAK ROAD (MEASURED) 

DDM ***** Preserved * * * * *  
HEC-1 INPUT 

* DDM ***** Preserved * * * * A  

PAGE 3 1 
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HC 3 
* 
* 
* *** DIVERSION DNllLS **i*******"****r%%****r********+eh*t+********+e*****+***+ 

* THIS SPLIT IS BASED ON THE LEVEL 3 IMBROVEMENTS 
* 
* DDM ***I* Preserved **'** 

1 '** ROUTE ~ 1 1 ~ 5  * * * * t - * * * * - * - * * * * * *+~* t * * t t t t t * - * * * * * i i i i i i * * * *+ *+* * t t t t t~+  

* ROUTE RNllLS IS 1300 FT WITH A SLOPE OF 0.0062 - CROSS SECTION IS A SUBDIVISION ROAD 

* DDM ***** Preserved *i*" 

KK RN11LS 
RS 2 FLOW 0 
RC 0.03 0.02 0.03 1300 0.0062 
RX 0 1 50 5 5 77 82 149 150 
RY 8 3 1 0 0 1 3 8 * 

* 
DDM ***** Preserved +***+ 

LINE 

KK CllI31 
HC 2 

* *'* ROUTE Rll131 * * + * * X * L * X I * * * . * t * * * * * * * * + * * % ~ ~ % + + * * * t t t t t t t t t t t t t t t t t t t t t t t  

' ROUTE R11131 IS 1307 FT WITH A SLOPE OF 0.0061 
" CROSS SECTION IS A SUBDIVISION ROAD * 
DDM *"*** Preserved i t * * *  

HEC-1 INPUT 

KK RllI31 
RS 2 FLOW 0 
RC 0.03 0.02 0.03 1307 0.0061 
RX 0 1 70 75 97 102 139 340 
RY 8 3 1 0 0 1 3 8 * 

* 
r *+* ROUTE p.11132 %********t*t*t**t+***+***h**s*~++*tttt**********~*+~****~** 

+ ROUTE R11132 IS 1759 FT WITH A SLOPE OF 0.0045 
* CROSS SECTION IS A SUBDIVISION ROAD 

* DDM **"a* Preserved "**** 
KK RL1132 
RS 3 FLOW 0 
RC 0.03 0.02 0.03 1759 0.0045 
RX 0 1 48 53 83 88 131 132 
RY 8 3 2 0 0 2 3 8 

PAGE 4 
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KK N11123 BASIN 
BA .044 

* 
* 
* DDM ***** PceSeIVed ***** 

* *** ROUTE R11123 +*'**.**********ir+k%*******+rrr*+****+****%**k****+****++***+++ 

* ROUTE Rllf23 IS 1405 FT WITH A SLOPE OF 0.0071 
* CROSS SECTION IS A SMALLER SUBDIVISION ROAD 
* 
* DDM *"*' Preserved ***** 

HEC-1 INPUT 

LINE 

PAGE 5 

KK R11123 
RS 3 FLOW 
RC 0.04 0.03 
RX 0 1 

KK N11114 BASIN 
BA ,029 

* 
* 
* DDM ***** Preserved ***** 

KK CllI14 
HC 2 

+ 
* * * *  ROUTE R11114 * * * * r + * t * + * * * * t + r r r * r * * * * * * i i * * + + * + * + + * ~ ~ * ~ + ~ * ~ ~ ~ + - .  

* ROUTE R11114 IS 1275 FT WITH A SLOPE OF 0.0055 
* CROSS SECTION IS A SMALLER SUBDIVISION ROAD 
* 
* DDM **** '  Preserved ****+ 

KK RllI14 
RS 3 FLOW 0 
RC 0.04 0.03 0.04 1275 0.0055 
RX 0 1 5 6 61 101 106 190 
RY 8 3 1 0 0 1 3 

KK N1114 BASIN 
BA 023 

* 
* 
* 
' DDM "**' Preserved *****  

HEC-1 INPUT PAGE b 

LINE 
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* *** ROUTE ~11124 * * * r * r * * * * r * * * * * * ~ ~ ~ ~ * ~ * * * * * * * ~ * * * ~ * ~ + + * + * * ~ * ~ ~ + * * * = * * * ~ ~ ~ ~ ~  
ROUTE R11124 IS 1365 FT WITH A SLOPE OF 0.0059 

' CROSS SECTION IS A SMALLER SUBDIVISION ROAD 
* 
* DDM **'** Presemed ***** 

KK RllI24 
RS 10 FLOW 0 
RC 0.04 0.03 0.04 1365 u.vO59 
RX 0 1 50 55 95 100 
RY 8 0 0 2 

160 
3 

161 
2 

+ 3 8 

KX N1113 BASIN 
BA .018 

t 

DDM ***I* preserved ***** 

* ***  ROUTE RN1113 **L-***-tr+**+t+*c*~~~+**+******+**,,,t**~******~*e**~***+-* 
ROUTE RE11113 IS 1310 FT WITH A SLOPE OF 0.0069 

* CROSS SECTION IS A SMALLER SUBDIVISION ROAD 
* 
* UDM "*** Prese~ved ***** 

KK RN1113 
RS 7 FLOW 0 
RC 0.04 0.03 0.04 1310 0.0069 
RX 0 1 54 5 9 90 95 
RY 8 3 0 0 1 

135 
1 * 3 

HEC-1 INPUT PAGE 7 

LINE 

KK NllI2 BASIN 
BA .026 
LG ,300 ,350 2.650 1.400 15,000 
UC .654 ,725 

. 
* DDM ***** Preserved **+** 

KK NllL2 BASIN 
BA .010 
LG -300 .350 2.650 1.400 15.000 
UC ,425 .479 
UA 0 5 16 30 65 77 
UA 

84 
100 

* 

- * ***  DIVERSION DN11L2 t + + * * * * * * * r + * * * t * * * * * * * + * * ~ + * + * * ~ 3 + * * ~ + ~ * ~ ~ + * ~ ~ * * + * ~ * ~ * ~  
THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS 

OO-year/6-hour HEC-1 (Detallad Study1 Page 
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* DDN *it" Preserved +***+  

LINE 

*** ROUTE ~ ~ 1 1 ~ 2  * i t * + r + * * * * r r x * * * * * * r * r i * * * i * * * t * * r * ~ ~ * ~ ~ ~ ~ ~ * * + ~ ~ * ~ * + * *  

* ROUTE RN11L2 IS 442 FT WITH A SLOPE OF 0.0063 
* CROSS SECTION IS A SUBDIVISION ROAD 
% 

* DDM **'** Preserved ***** 

KK RN11L2 
RS 2 FLOW 0 
RC 0.03 0.02 0.03 442 0.0063 
RX 0 1 32 37 69 74 112 113 
RY 8 3 2 0 Q 2 3 8 
* 
* 

HEC-1 INPUT raGE 0 

KK NllI33 BASIN 
Bn " " A  

. 
* DDM +*+** preserved ti*** 

* *i* DIVERSION Dl1133 %"******tf***** '*+%i**+r***%******ttttttttt**tt+******+*+ 

* 50% DIVERTED EAST 

* DDM ***** Preserved *-'** 

+ **' ROUTE ~ 1 3 3 ~  w * * * * * * * * * * * * * * r * t * * * * f i * * * * * * * * * * * * * ~ * + * * * ~ ~ + ~ * ~ * - ~ + ~ ~ ~ ~ * *  

ROUTE R133S IS 1156 FT WITH A SLOPE OF 0.OU63 
* CROSS SECTION IS A SUBDIVISION ROAD , 
* DOM *tiri Preserved ***** 

KK RI33S 
RS 7 FLOW 0 
RC 0.03 0.02 0.03 1156 0.0063 
RX 0 1 42 47 77 82 117 
RY 8 3 2 0 0 2 3 * 

KK NllI27 BASIN 
BA .011 
LG 0.27 0.35 2.65 1.36 14 
UC 0.262 0.313 
UA (I 5.0 16.0 30.0 65.0 0 84.0 90.0 94.0 97.0 
UA 100 

LINE ID... .... 1. 
HGC-1 INPUT 

1 ... 4.......5.......-.......7.......8....... 
PAGE 9 ! 
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LINE 

dK N11126 BASIN 
BA .005 
LG 0.23 0.35 2.65 1.30 12 
UC 0.275 0.503 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
t 

* 
* DDM **'** Preserved ***** 

***  ROUTE RllI26 '**"'**"****-rrr+*~%~~*~~**+s**~******+****+~***+*~******~~ 
* ROUTE RllI26 15 1382 FT WITH A SLOPE OF 0.0065 
CROSS SECTION IS OVERLAND FLOW 

* 
* DDM * * ' a *  Preserved i t * * *  

KK R11126 
RS 12 FLOW 0 
RC 0.05 0.05 0.05 1382 0,0065 
RX 0 200 250 260 270 280 330 530 
RY 3 2 1 0 0 2 8 * 

XK N11TZ2 BASIN 
BA .038 
LG .310 ,350 4.200 .a90 11.000 
UC ,954 ,369 
UA 0 5 16 30 65 
UA 100 

DDM ***** Preserved ***** 

* 
* *** ROUTE R1lI22 +""**'*"'******'*****rr*****+*++*****+, 

* ROUTE R11122 IS 1750 P'T WITH A SLOPE OF 0.0057 
* CROSS SECTION IS A SUBDIVISION ROAD 

* DDM ***** Preserved ***** 

HEC-1 INPUT 

KK NllI6 BASII 
BA ,033 

* 
* 
DDM *****  Preserved ***" 

***  ROUTE RN1116 '******"***r*r*+**rrr***********rrr****+*****++**e****** 
ROUTE RN1116 IS 990 FT WITH A SLOPE OF 0.0051 

* CROSS SECTION IS A SUBDIVISION ROAD 
+ 

DDM **'** Preserved -"** 

PAGE 10 
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LINE 

KK RN1116 
RS 3 FLOW 0 
RC 0.03 0.02 0.03 990 0.0051 
RX 0 1 4 5 50 90 95 
RY 8 1 0 0 1 

143 
3 * 3 

KK NllI7 BASIN 
BA ,021 
LG .300 ,350 2.650 1.400 15.000 
UC ,671 .776 
UA 0 5 16 30 65 77 
UA 100 

84 

* 
* 
* D m  "*** Preserved ++*** 

KK NllL3 BASIN 
BA ,063 
IG 0.30 0.29 2.65 1.38 14 
UC 0.342 0.313 
UA 0 5.0 16.0 30.0 c5.0 7 ,  

UA 100 
+ 
* 

* 
* '+i DIVERSION DN11L3 I * * * * r + * * * * * * * * * * * r * + * * * * * * * * + * * t t t * * * * * - * ~ ~ ~ * * * + ~ ~ = * * * + * ~  

THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS 

* DDM **'** Preserved "***+ 
HEC-1 INPUT 

* **' ROUTE RN11L3 * * ' * ' * * * * * * * * * * * t + * ~ % + * * * * * * i * * * + * * ~ * * + * ~ ~ * * * + * ~ * + ~ ~ + * * * ~ + ~ ~ * +  

ROUTE RN11L3 IS 1145 FT WITH A SLOPE OF 0.0079 
* CROSS SECTION IS A SUBDIVISION ROAD 
* 
* DOM *'**' Preserved *****  

KK RN11L3 
RS 1 FLOW -1 
RC 0.03 0.02 0.03 1145 0,0079 
RX 0 . 50 5 5 90 95 
RY 8 1 0 0 

145 
3 

146 

* 3 8 

KK NllI30 BASIN 
BA ,017 

KK NllI28 BASIN 
BA ,023 
LG 0.27 0.3\ 2.65 1.35 13 
UC 0.321 0.353 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* 
a 

.- * *** DIVERSION RECOVER Dl1133 ***t**+**+****+++*l*********************~~** 

PAGE 11 
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* RECOVER FLOWS FROM Dl1133 

* 
* 
' '** ROUTE RI33E ............................................................ 
* ROUTE R133E IS 1497 FT WITH A SLOPE OF 0,0048 
* CROSS SECTION IS A SUBVISION ROAD 
+ 
* DDW "*** Preserved **'*+ 

HEC-1 INPUT PAGE 12 

LINE 

* DDM *"*** Preserved **'re 

" *** ROUTE ~11130 * * * ~ * * * * * e * + * * * * - ~ * * * * * * * * * * t i * * * * + * * * * ~ + + * + * ~ ~ + * ~ * * ~ ~ +  

* ROUTE RllI30 IS 860 FT WITH A SLOPE OF 0.0052 
* CROSS SECTION IS A SMALLER SUBDIVISION ROAD * 
+ D ***** Preserved ****% 

KK R11130 
RS 3 FLOW 0 
RC 0.04 0.03 0.04 860 0.0052 
RX 0 1 42 47 77 82 131 132 
RY 8 3 2 D 0 2 3 8 * 

RK N11129 BASIN 
BA .006 
LG ,300 ,350 2.650 1.200 5.000 
UC ,354 ,396 
(!A 0 5 16 30 65 77 84 
UA 100 

< ***  ROUTE p.11129 ******t*rr*****ttrt++*******+********e*****e******%++*%**+** 

* ROUTE RllI29 IS 1350 FT WITH A SLOPE OF 0.0067 
CROSS SECTION IS OVERLAND FLOW 

* 
* DDN ***** Preserved * * * r i  

H5C-1 INPUT PAGE 13 

LINE 

KK NllI25 BASIN 
BA ,021 
LG 0.27 0.30 8.00 0.09 13 
UC 0.229 0,214 
U A 0 5.0 16.0 30.0 65.0 77 

UA 100 

* DDM **"* PreServed ***** 

uu-year/6-hour HEC-1 (Detarled Study) Page 
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IC 3 
* 
* 
* *** ROUTE RllI25 e*****+**r+****+*t+r****tt****+*+r+~~***e+~*~*~**~*~-~ 
" ROUTE RllIZ5 IS 689 FT WITH A SLOPE OF 0.0065 
* CROSS SECTION IS OVERLAND FLOW 
t 
* DDM ***** Preserved ***** 

RS 3 FLOW 0 
RC 0.05 0.05 0.05 689 0.0065 
RX 0 200 250 2 60 
RY 

270 280 
3 

330 
2 1 0 0 1 2 

* 

* 
+** DIVERSION DNllL4 * t * * * * * t * + * * * * r r r i + s * * * * * * * * r r * * * * * * + * * + k  

THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS 
C 

LINE 

* DDM '*'"* Preserved *"*+ 

' *** ROUTE RN11L4 * * * * * * * * * * * * t * .+ * * * * * r , * * * *+ * * * , * r t * *e * * * * * * * * *+S* * *h* * * * * * * - *  

ROUTE RN11L4 IS 737 FT WITH A SLOPE OF 0.0075 
' CROSS SECTION IS OVERLAND FLOW 
* 
* DDM ***** Preserved ****+ 

HEC-1 INPUT PAGE 14 

NllL4 
7 FLOW 0 

KK N22B7 BASIN 
BA ,015 

t 

t 

DDM *****  Preserved +**** 

* 
* -+* ROUTE RNZ2B7 +*******rrt***rr****rt***t , t*******tt t t t******~+++**+**t~*+**** 

* ROUTE RN2287 IS 1415 FT WITH A SLOPE OF 0.006 
CROSS SECTION IS OVERLAND FLOW 

DDM ***+* Preserved ***+* 

KK RN22B7 
RS 12 FLOW 0 

Page 
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LINE 

KK N22B4 BASIN 
BA .a36 
LG 0.32 0.35 2.76 1.24 10 
UC 0.300 0.215 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 * 
* 
* DDM **"* Preserved ' w e * *  

KK CNZ2B4 
HC 2 * 
*'i ROUTE RNZ2B4 ............................................................ 
ROUTE RN22B9 IS 953 FT WITH A SLOPE OF 0.0042 
CROSS SECTION IS OVERLAND FLOW 

* DDM *****  Preserved ***** 
HEC-1 INPUT 

K K  RNZ2B4 
RS 7 FLOW 0 
RC 0.05 0.05 0.05 953 0.0042 
RX 0 200 250 2 60 270 280 330 530 
RY 3 2 1 0 0 1 2 8 
* 

KK N22B1 BASIN 

* 
* DDM *****  Preserved **"* 

* 
* 
* **' ROUTE RN22B1 * * * ' * * * * * * * ' * ' * * * * * * * * *++* * * , * * * * .~ * * * * *~~* * *~* * * * ,~7  
ROUTE RN22B1 IS 373 FT WITH A SLOPE OF 0.0054 

* CROSS SECTION XS h SUBDIVISION ROAD WITX A WALL ON TRE WEST SIDE * 
DDM ***** Preserved ***** 

KK RN22B1 
RS 1 FLOW 0 
RC 0.03 0.02 0.03 373 0.0054 
RX 0 1 11 21 2 7 52 132 133 
RY 8 a o 2 3 3 4 8 * 

KX N11IZO BASIN 
BA .01O 
LG .320 ,350 3.010 1.010 8.000 
UC .321 .283 
UA 0 5 16 30 65 77 8 4 90 94 97 
'IA 100 

KK NllI21 BASIN 
BA ,020 
LG 0.30 0.35 2.65 1.39 14 
UC 0.321 0.342 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* 
DDM *****  PreServed ***** 

OO-yearl6-hour HEC-1 (Detailed Study) 
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* ***  ROUTE R11IZO *********r******tr*+**********+*****+*+****"************+*+* 
ROUTE R11120 IS 699 FT WITH A SLOPE OF 0.0057 

* CROSS SECTION IS A SUBDIVISION ROAD * 
" DUM '*"* Preserved "*** 

KK R11120 
RS 1 FLOW a 
RC 0.03 0.02 0.03 699 0.0057 
RX 0 1 24 2 9 69 7 4 
RY 

148 
8 2 1 0 0 1 3 

KK N11111 BASIN 
BA ,018 
LG 0.25 0.35 2.65 1.40 30 
UC 0.367 0.431 
UA 0 5.0 16.0 30-0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 * 
+ 
DDM '"*** Preserved *****  

* 
+ 
* '** ROUTE R11111 * * * ~ * t f * t * l * * * * i * * * ~ ~ * ~ t ~ + i i i i i i i i i i i i i i ~ * ~ ~ ~ ~ ~ + ~ ~ ~ ~ ~ ~ + ~ * ~ ~ ~  

* ROUTE RllIll IS 598 FT WITH A SLOPE OF 0.0033 
* CROSS SECTION IS A SUBDIVISION RORD [MEASURE) * 
* DDM '**** Preserved ***** 

KK NllIl2 BASIN 
BA .024 
LG 0.25 0.35 4.10 0.53 28 
UC 0.371 0.360 
UA 0 5.0 16.0 30.0 65.0 7 7  

UA 100 
* 

* DDM ***** Preserved ***ti 

HEC-1 INPUT 

LINE 

PAGE 17 
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SPLIT WAS CALCULATED USING EXISTING TOPOGRAPHY 
% 

DDM **"* Preserved %**** 
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* **I ROUTE RIlZS +** * * * * * , " * * ' * . " * * * * * t * * t t * t * t t t t * i * i * * * *~~* *~* * * * * * * * * * *~ .  

* ROUTE R112S IS 1347 FT WITH A SLOPE OF 0.0052 
CROSS SECTION IS A SUBDIVISION ROAD 

* 
DDM *I**' Preserved ***** 

KK R112S 
RS 3 FLOW 0 
RC 0.03 0.02 0.03 1347 0.0052 
RX 0 1 75 80 120 125 190 191 
RY 8 3 1 0 0 1 3 8 * 

* DDM **"* Preserved ***** 

LINE 

KK NllIlO BASIN 
BA -071 

e 

"* ROUTE RllIlO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RllIlO IS 1180 PT WITH A SLOPE OF 0.0044 
' CROSS SECTION IS OVERLAND FLOW * 
* DDM ****' Preserved "*+** 

HEC-1 INPUT 

KK RllIlO 
RS 12 FLOW 0 
RC 0.05 0.05 0.05 1180 0.0044 
RX 0 200 250 260 270 280 310 530 
RY 3 2 1 0 0 1 2 8 * 

KK NllI8 BASIN 

+ 
, 
* DDM '**** Preserved ***** 

KK CN1118 
WC Z * 
* 
* 
* DDM f + * + *  Preserved **'*' 

KX DUMMY 
HC 5 

KK NllPZ BASIN 
BA ,265 

00-year/6-hour HEC-1 (Detailed Study) Page 
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* *** DIVERSION UNllPZ *%*+******x***+r+*+r"****+*r**********+*+*+***%e*%*%*********+ 

* THE DITCH ON THE NORTH SIDE OF CALLE LEJOS WAS ESTIMATED 
* TO CARRY 80 CFS. THE SPLIT WAS DETERMINED OVER AND ABOVE THIS FLOW. , 
* DDM ***** Preserved *****  

" * * '  ROUTE RNllPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ROUTE RNllPS IS 3032 FT WITH A SLOPE OF 0.0099 
* cwss SECTION IS SHALLOW CONCENTRATED now 

* DDM +**** Preserved ****' 
HEC-1 INPUT 

LINE 

KK RNlIPS 
RS 7 FLOW 0 

KK N2111 BASIN 
BA .I11 
LG 0.32 0.32 2.65 1.20 3 
UC 0.412 0.308 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94 
UA 100 
* 
* COMBINE THE ROUTED DIVERTED FLOW WITH THIS SUBBASIN * 
* DDM ***** Preserved ***** 

KK CN2111 
HC 2 

+ 
'* t  DI"ERSION DN2111 * * * * * * * ' * * t * * * * * * * * ' * r + * * * r * * * * * * + r * * * r +  

THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS 

* DDM *****  PreSerMd ***** 

, 
* "* ROUTE RN2111 * * * ' l * * * * t * * * * * * t * ' * * t t t t t t t * * r % * * * * ~ * + + + ~ * * * * ~ ~ * x -  

ROUTE RN2111 IS 754 FT WITH A SLOPE OF 0.008 
* CROSS SECTION IS SHALLOW CONCENTRATED FLOW * 
' DDM fi-+** Pre~erved ***** 

KK RNZlIl 
RS 3 FLQW 0 
RC 0.05 0.05 0.05 754 ".008 
RX 0 200 250 2 60 300 320 370 
RY 3 2 1 0 0 1 2 
* 
* 

KK NZZBB BASIN 
BA ,018 
LG .320 ,350 2.650 1.200 3.000 
UC ,475 .369 

PAGE 19 
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LINE 

* DDM ***'* P r e s e r v e d  ***'* 
HEC-1 INPUT 

KK CN22B8 
HC 2 

+ 
* -'* ROUTE RN22BB * * * * * * ' t r * * * - * t * * t * * * * , * * * * * * ~ % * * r * * * * * ~ * * ~ + + * ~ * * * ~ * ~ + * * * % ~ * + + ~ z -  

ROUTE RN22B8 IS 1 3 3 2  FT WITH A SLOPE OF 0 . 0 0 6  
CROSS SECTION IS A SMALLER SUBDIVISION ROAD , 

5 0 0  KK RN22Bff 
5 0 1  RS 3 FLOW 0 
5 0 2  RC 0 . 0 4  0 . 0 3  0 . 0 4  1 3 3 2  0 . 0 0 6  
5 0 3  RX 0 1 4 3  4 8  7 8  83 1 6 8  1 6 9  
5 0 4  RY 8 3 1 0 0 1 3 8 

* 

LINE 

KK NZ2B5 BASIN 
BA , 0 2 9  
LG 0 . 3 1  0 . 3 5  2 . 6 5  1 . 2 0  4 
UC 0 . 3 0 0  0 . 2 3 9  
UA 0 5 .0  1 6 . 0  3 0 . 0  6 5 . 0  7 7 . 0  8 4 . 0  9 0 . 0  9 4 . 0  97 .0  
UA 100 * 
* 

DDM ***" P r e s e r v e d  * - - -=  

* 
* *" ROUTE RN22B5 ' * * * * * * * * * t * + ' * * * * * * r * * r * r r * * * * ~ * ~ ~ * * ~ * * + + * + * ~ * * ~ % ~ + * ~ * ~ * * * + + * * +  

* ROUTE RNZ2B5 IS  6 8 4  FT WITH A SLOPE OF 0 . 0 0 5 8  
CROSS SECTION IS SUBDIVISION ROAD * 
DDM *'*" Preserved *X"* 

KK RN2ZB5 
RS 2 FLOW 0 
RC 0 . 0 3  0 . 0 2  0 . 0 3  684 0.0058 
RX 0 1 5 0  5 5  85 9 5  1 4 5  1 4 6  
RY 8 3 1 0 0 3 8 
* 

KK N22B2 BASIN 
BA . 0 2 3  
LG 0.31 0 . 3 5  2 . 6 1  1 . 4 1  1 2  
UC 9 . 2 4 6  0 . 1 5 9  
UA 0 5 . 0  1 6 . 0  3 0 . 0  6 5 . 0  7 7 . 0  8 4 . 0  9 0 . 0  9 4 . 0  97 .0  
UA 1 0 0  

* *** DIVERSION RECOVER D N l l P 2  *"****'"****r*++****+*+CCC+ttttttttttt~~%~~ 

* RECOVER FLOWS FROM DNl lP2  
HEC-1 INPUT 

* 
* **' ROUTE R l l p E  *"***************x'r**lrr+***-+***+************%+*%**e+++++*+9*++ 

ROUTE R l l P E  I S  3 0 1 0  FT WITH A SLOPE OF 0 . 0 0 9  
CROSS SECTION I S  SHALLOW CONCENTRATED FLOW * 

PAGE 2 0  

PAGE 2 1  
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LINE 

589 
590 
591 
5 $2 
593 

LINE 

+ 
* DDM *'*** Preserved **re+ 

KK CN22B6 
HC 2 

* * r *  ROUTE m22B6 * X X X * * * t * * * * * * * * * * * * f f * * * ~ * * + ~ + * + t f f f f f f f * * t t t t t t t t t t ~ % * * * * ~  

ROUTE RN2ZB6 IS 834 FT WITH A SLOPE OF 0.0048 
CROSS SECTION IS OVERLAND FLOW 

* DbM ***** Preserved * * a * *  
HEC-1 INPUT 

RS 4 FLOW 0 
RC 0.05 0.05 0.05 834 0.0048 
RX 0 200 250 2 60 27 0 280 330 530 
RY 3 2 1 0 0 1 2 8 

KK NZ2B3 BASIN 
BA .a09 
LG ,320 .350 2.650 1.340 10.000 
UC .471 ,515 

* 
* DDM ***** Preserved "*** 

* *** ROUTE ~ 2 2 ~ 3  ****t****-****r*********s****r*****,***+* 

ROUTE RN22B3 IS 853 FT WITH A SLOPE OF 0.0012 
* CROSS SECTION IS A SUBDIVISION ROAD WITH A WALL ON THE WEST SIDE , 
* DDM **"** Pre~erved **** 

KK RNZ2B3 
RS 3 FLOW 0 
RC 0.03 0.02 0.03 853 O.bO12 
RX 0 1 11 21 51 56 141 142 
BY 8 2 0 2 2 3 4 8 

* 
* DbM *"*" Preserved *'*** 

* *** ROUTE W 2 B 2  * * * * * * * * * ' * " * * * * t l t * * * * " ' * * i t * * * + t * t * * t * * * * * * * * * * * * * k e * * * * *  

* ROUTE RN22B2 IS 737 FT WITH A SLOPE OF 0.0054 
CROSS SECTION IS A SUBDIVISION ROAD 

% 

* DDM ***** Preserved ****' 

KK RN22B2 
RS 1 FLOW 0 
RC 0.03 0.02 0.03 737 0.0054 
EU( 0 1 3 4 39 79 84 114 115 
RY 8 3 2 0 0 2 3 8 
t 

li 

HEC-1 INPUT 

PAGE 23 

! 
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LINE 

N22A8 BASIN 
,023 
0.26 0.35 2.65 1.41 27 
0.367 0.346 

0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
100 

*** ROUTE RN22AB * ' * f * * * * * i * * * * * * * * * * * * * * * -=e* * ' " * * * * * * * * * * * *+ * * * * * * * * , * * , *+ *  

ROUTE RNZ2A8 IS 388 FT WITH A SLOPE OF 0.0052 
* CROSS SECTTON IS A SUBDIVISION ROAD 
* 
* DDM ***** Preserved *****  

KK N22A6 BASIN 
BA ,020 
LG 0.24 0.35 2.65 1.39 29 
UC 0.371 0.373 
UA 0 5.0 16.0 30.0 65.0 77.u 84.0 90.0 r4 .u  97.0 
UA 100 

KK N22A5 BASIN 

* 
* 
* DDM "*** Preserved ***** 

* "* ROUTE W22A5 ************** ' * ' ********++**********~LL-*-L-L+&+~*-A---  
* ROUTE RN22A5 IS 1348 FT WITH A SLOPE OF 0.0045 
* CROSS SECTION IS A RURAL ROAD 
* DDM +**** Preserved *+***  

HEC-1 INPUT PAGE 25 

.6.......7.......8.......9......10 

KK W2ZA5 
RS 5 FLOW 0 
RC 0.04 0.03 0.04 1348 0.0045 
RX 0 300 310 320 340 345 415 416 
RY 4 3 1 3 3 4 5 8 

62 6 KK N22A2 BASIN 
627 BA ,009 
628 LG 0.33 0.35 2.65 1.28 6 
62 9 UC 1.575 3.028 
630 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
631 UA 100 

* 
* 

KK N22A3 BASIN 
BA .032 

00-year/6-hour HEC-1 (Detailed Study) Page 
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LINE 

+ 
* 
* 
* DDM ***** P r e s e r v e d  **+** 

* 
+ 
*I* ROUTE R2ZAX1 * X ' + ' * * * ' * * t * * * * * * * * i * * * * i i * * + r * ~ ~ * * ~ * * * $ * * * % ~ * * * * - A  

* ROUTE R22AX1 I S  464  FT WITH A SLOPE OF 0 . 0 0 3 7  
CROSS SECTION I S  THE CHANNEL ON THE SOUTH SIDE OF DEER VALLEY ROAD 

DDM **.** P r e s e r v e d  * * - t * *  

KK R22AX1 
RS 1 FLOW 0 
RC 0 . 0 4  0 . 0 3  0 . 0 4  464 0 . 0 0 3 7  
RX 0 1 2 7  3 6 62 1 0 0  
RY 8 4 1 1 4 4 

1 5 0  

+ 
5 

KK N22A1 BASIN 
BA . 0 2 0  

+ 
' DDM ***** P r e s e r v e d  ***** 

HEC-1 INPUT 

KK CZ2AX2 
HC 2 * 
* 
* t** ROUTE ~ 2 2 ~ x 2  * * * * * r r + + * * r * r * * * * * r r + r * * * * * * + r * * * * r + + * * * * + * * + * * * * * * * * * *  

* ROUTE R22AX2 I S  2 8 3  FT WITH A SLOPE OF 0 . 0 0 2 5  
* CROSS SECTION I S  THE CHANNEL ON THE SOUTH SIDE OF DEER VALLEY ROAD 

* DDM *'*** P r e s e r v e d  **+** 

KK R22AX2 
RS 1 FLOW 
RC 0 . 0 4  0 . 0 3  
RX n 1 

*" DIVERSIOPI RECOYER ~ 1 1 1 1 2  " r r * * * * i * * * r + * r i ~ ~ * * + * ~ * , * * * ~ ~ ~ ~ * * ~ * ~ ~ , * , * *  
RECOVER FLOWS FROM D l 1 1 1 2  

KK N l l 1 1 2  
DR 1 1 1 1 2 1  , 
* 
* ***  ROUTE R I 1 2 E  * * * * * * * * * f t * * r r + x r + * * * * * r * * r + * * * * + * * * * * + * * * * + * * * + * * * * * * * * % * + * * *  

* ROUTE R I l Z E  I S  1 5 0 5  FT WITH A SLOPE OF 0 . 0 0 4  
CROSS SECTION I S  OVERLAND FLOW . 

* DDM *****  P r e s e r v e d  "**r 

* 

OO-year/C-hour HEC-1 ( D e t a i l e d  S t u d y ,  P a g e  
1 9  
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LINE 

RK NllI13 BASIN 
BA ,027 
LG 0.32 0.35 2.65 1.31 8 
UC 0.375 0.337 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 * 
* 
* DOM ***** Preserved **-*' 

r **+ BOUTE R ~ Z A X ~  *+******+*****t'*+*****i+++***+*++ttttttttttttttttttttttt**+ 

ROUTS R22AX3 IS 512 FT WITH A SLOPE OF 0.0025 
CROSS SECTION IS THE CHANNEL ON THE SOUTH SIDE OF DEER VALLEY ROAD 

* DDM *'*** Preserved ***** 
HEC-1 INPUT 

KK R22AX3 
RS 1 PLOW 0 
RC 0.04 0.03 0.04 512 0.0025 
RX 0 1 27 36 62 100 150 500 
RY 8 4 1 1 4 4 5 6 
% 

KK N22A4 BASIN 
BA ,023 
LG 0.10 0.35 2.65 1.50 55 
UC 0.221 0.296 
UA 0 5.0 16.0 30.0 65.0 -- 
UA 100 
* 

KK NllIl BASIN 
BA ,038 
LG ,310 ,350 2.650 1.370 13.000 
UC ,967 1.362 
OA 0 5 16 30 65 77 84 
UA 100 * 
* 

KK WllI5 BASIN 
BA ,014 
LG 0.32 0.35 2.65 1.33 10 
UC 0,463 0.834 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

KK N22A7 BASIN 
BA ,010 
LG ,250 .320 7.600 .I10 30.000 
UC ,267 .244 
UA 0 5 16 30 65 77 84 90 94 97 
U A 100 

* DDM *"** Preserved ***** 

PAGE 27 
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SCHEMATIC DIAGIlAM OF STREAM NETWORK 
INPUT 
LINE ( V l  ROUTING - 1  DZVERSION OR PUMP FLOW 

I. 1 CONNECTOR 

45 NllPl 
v 
v 

51 RNllPl 

- 
00-year/L-hour HEC-1 IDetalled Study) Page 
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C 1 l I Z O  ............ 
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DUMMY ............... 

105 N22B5 
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702 DUMMY3 ......... 
'*'*I RUNOFF ALSO COMPUTED AT THIS LOCATION 

OO-year/6-hour HEC-1 ( D e t a i l e d  Study1 Page 
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RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

OPERATION STATION 

HYDROGRAPH AT 
NllPl 

ROUTED TO 
RNllPl 

HYDROGRAPH AT 
NllL5 

HYDROGRAPH AT 
NllLl 

DIVERSION TO 
VllLlI 

HYDROGRAPH AT 
DNllLl 

ROUTED TO 

3 COMBINED AT 
CN11LS 

DIVERSION TO 
NllLLr 

HYDROGRAPE AT 
DNllL5 

ROUTED TO 
RNllLS 

HYDROGRAPH AT 
N11131 

2 COMBINED AT 
CllI31 

ROUTEO TO 

HYDROGRAPH AT 
N11132 

ROUTED TO 

HYDROGRAPH AT 
NllI23 

3 COMBINED AT 
Cllf 23 

ROUTEO TO 
R11123 

HYDROGRAPH AT 
NllI14 

2 COMBINED AT 
CllI14 

ROUTED TO 
Rll114 

HYDROGRAPH AT 
N1114 

2 COMBIUED AT 
CN11'14 

HYDROGRAPH AT 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

Page 
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AREA 



PEAK TLb5 OF AVERAGE FLOW FOR MAXIMUM PERIOD B?.STN 
OPERATION STATION FUlW P E M  AREA 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 

HYDROGRAPH AT 
NllI3 

2 COMBINED AT 
CN1113 

ROUTED TO 
RN1113 

HYDROGRAPH AT 
N1112 

2 COMBINED AT 
CN1112 

HYDROGRAPH AT 
N11LZ 

DIVERSION TO 
N11L21 

HYDROGRAPH AT 
DN11L2 

ROUTED TO 

HYDROGRAPH AT 
N11133 

2 COMBINED AT 
CllI33 13. 4.17 

DIVERSION TO 
111331 

HYDROGRAPH AT 
Dl1133 

ROUTED TO 
RI33S 

HYDROGRAPH AT 
NllI27 

HYDROGRAPH AT 
NllIZ6 

3 COMBINED AT 
C11126 

ROUTED TO 
R11126 

HYDROGRAPH AT 
NllI22 

2 COMBINED AT 
Cll122 

ROUTED TO 

2 COMBINED AT 
C11116 85. 4 . 4 ~  

RN1116 83. 4.50 . 
30-yearl6-hour HEC-1 (Detailed Study) 

ROUTED TO 

Page 
28 



OPERATION 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

D I V E R S I O N  TO 

HYDROGRAPH AT 

ROUTED T O  

HYDROGRAPH A T  

HYDROGRAPH AT 

HYDROGRAPH AT 

ROUTED TO 

4  COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH A T  

3 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

D I V E R S I O N  T O  

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED A T  

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

0 0 - y e a r / 6 - h o u r  HEC-1 ( D e t a i l e d  S t u d y )  

PEAK 
FtOW 

12. 

95. 

7 4 .  

0 .  

74.  

69. 

18. 

2 5 .  

6. 

, 
TIME OF AVEPAGE FLOW FOR MAXIMUM PERIOD BASIN 
PEAK AR&A 

6-HOUR 24-HOUR 72-HOUR 

P a g e  
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PEax TIME OF AVEMGE FLOW FOR PiAXIMUM PERIOD BASIN 
OPERATION STATION RLOW PP.AX AwZA 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 

HYDROGRAPH AT 
N22B1 20. 4.1 

2 COMBINED AT 
CN22B1 

ROUTED TO 
RN2ZB1 

HYDROGRAPH AT 
NllI2O 13. 4.17 

HYDROGRAPH AT 
NllI21 22. 4.17 

4 COMBINED AT 
CllIZO 245. 4.25 

ROUTED TO 
R11IZO 241. 4.33 

HYDROGRAPH AT 
N11111 20. 4.17 

2 COMBINED AT 
CllIll 258. 4.33 

ROUTED TO 
RllIll 257. 4.33 

HYDROGRAPH AT 
N11112 35. 4.17 

2 COMBINED AT 
C11112 

DIVERSION TO 
111121 

HYDROGRAPH AT 
Dl1112 220. 4.33 33. 

ROUTED TO 
RI12S 219. 4.33 

HYDROGRAPH AT 
N1119 12. 4.11 

2 COMBINED AT 
CNllI9 228. 4.33 

HYDROGRAPH AT 
NllIlO 

ROUTED TO 

HYDROGRAPH AT 
NllI8 10. 4.25 

2 COMBINED AT 
CN1118 19. 4 ' 

5 COMBINED AT 
DUMMY 

HYDROGRAPH AT 
NllP2 306. 4 . ;  

Page 
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PEAx T I m  OF 
OPERATION STATION FLOW PEAx 

ROUTED TO 
RNllPS 113. 4.42 

HYDROGRAPH AT 
N2111 120. 4.17 

2 COMBINED AT 
CN2111 183. 4.42 

DIVERSION TO 
N21IlI 0. 0.08 

HYDROGRAPH AT 
DN2111 183. 4.42 

ROUTED TO 

HYDROGRAPH AT 
N22B8 

2 COMBINED AT 
CN22B8 185. 4. 

HYDROGRAPH AT 
N22B5 38. r . v a  

2 COMBINED AT 
CN22B5 185. 4.58 

ROUTED TO 
RN22B5 184. 4.58 

HYDROGRAPH AT 
N22B2 37. 4.08 

HYDROGRAPH AT 
DNllP 190. 4.25 

ROUTED TO 
RllPE 181. 4.58 

2 COMBINED AT 
CN2112 217. 4. 

DIVERSION TO 
N21121 

HYDROGRAPH AT 
DN2112 

ROUTED TO 
RN2112 

HYDROGRAPH AT 
N22B9 

2 COMBINED AT 
CNZZB9 218. 4.67 

ROUTED TO 
RNZZB9 214. 4.83 

HYDROGRAPH AT 
N22B6 20. 4.33 

2 COMBINED AT 

OO-yeac/S-hour HEC-1 (Detailed Study1 

AVEWSE FLOW FOR MAXTMUM PERIOD BASIN 
AREA 

6-ROUR 24-ROUR 72-HOUR 
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PEAK TIME OF AYEPAGE BZOU FOR MAXIUEH PERZOD W I N  
OPERATION STATION W PEAK AREA 

6-HOUR 24-HOUR 72-8OUR 

ROUTED TO 

HYDROGRAPH AT 
N2283 

2 COMBINED AT 
CN22B3 9 " .  L".  

40. LO. 

65. 16. 

65. 16. 

4 .  

68. 

68. 

3. 

3. 

72. 

7 7  

3 COMBINED AT 
CN2282 302. 4.67 

ROUTED TO 
RN22B2 302. 4.1 

HYDROGRRPH AT 
N22A8 28. 4.15 

ROUTED TO 

HYDROGRAPH AT 
N22A6 24. 4.17 

3 COMBINED AT 
CN2ZA5 316. 4 . 6  

ROUTED TO 
RNZZAS 

HYDROGRAPH AT 
N22A2 

HYDROGRAPH AT 
N22A3 

3 COMBINED AT 
C22AX1 314. 4.83 76. 19. 

ROUTED TO 
R22AX1 314. 4.92 76. 19. 

2 COMBINED AT 
C22AX2 315. 4.92 

ROOTED TO 

HYDROGRAPH AT 
NllI12 64. 4.33 

ROUTED TO 

HYDROGRRPH AT 
NllI13 L O .  4.il 

3 COMBINED AT 
C22AX3 342. 4.92 

ROUTED TO 

00-yearl6-hour HEC-1 (Detailed Study) 



OPERATION STATION 

HYDROGRAPH AT 
N22h4 

HYDROGRAPH AT 
N1111 

HYDROGRAPH AT 
N1115 

HYDROGRAPH AT 
N22A7 

4 COMBINED AT 
DUMMY3 

* * *  NORMAL END OF HEC-1 ***  

PEAK T I b 5  OF AVEMGE FIiOW FOR MAXIHUM PERIM) BASIN 
PLOW PEAK ARgR 

6-HOUR 24-HOUR 72-HOUR 

4 4 .  4.FQ r. n n n? 

13. 4 . 5 8  

8 .  4 .25  

22. 4.08 

7 6 .  4 . 0 8  

Page 
33 





APPENDIX H. CALIBRATION HEC-1 

Appendix - H: 1 





Lgl%O 

RQtn bops Locolion and Number 





. .-, . 
Rainsase Number Ralnsase Name 

5515 Sun City West 
5595 New River @ Bell Rd. 

Ralnaase Locatioq 
114 mi. SE of the Beardsley Rd & Litchfield Rd. altgnments 
New River @ Bell Rd. 

561 0 New River Dam 112 mi. NE of Jomax Rd. and 83rd Ave. 

distance from area (units) 6.5 12 4.5 
Weight 0.334884 0.181395 0.483721 

Rainaaae # 5515 Rainaaae # 5595 Rainaaae # 5610 
Date T h e  (increments of 1 5  minu Current Total Currant Total Current Total 

10/21/2000 15 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 3 0 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 4 5 0.00 0.00 0.00 0.00 0.00 0.00 
10121/2000 1 0 0  0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 115 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1 3 0  0.00 0.00 0.00 0.00 0.00 0.00 
10121/2000 145 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 200 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 215 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 230 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 245 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 300 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 315 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 330 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 345 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 400 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 415 0.00 0.00 0.00 0.00 0.00 0.00 
10/2112000 43 0 0.00 0.00 0.00 0.00 0.00 0.00 
10121/2000 445 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 500 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 515 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 530 0.00 0.00 0.00 0.00 0.00 0.00 
10/2112000 545 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 600 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 615 0.00 0.00 0.00 0.00 0.00 0.00 
10/2112000 630 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 645 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 700 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 715 0.00 0.00 0.00 0.00 0.00 0.00 
10121/2000 730 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 745 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 800 0.00 0.00 0.00 0.00 0.00 0.00 
lOl2112000 815 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 830 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 845 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 900 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 915 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 930 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 945  0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1000 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 1015 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1030 0.00 0.00 0.00 0.00 0.00 0.00 
10121/2000 1045 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 1100 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1115 0.00 0.00 0.00 0.00 0.00 0.00 
10/2112000 1130 0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 1 1 4 5  0.00 0.00 0.00 0.00 0.00 0.00 
1012112000 1200 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1215 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1230 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1245 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1300 0.00 0.00 0.00 0.00 0.00 0.00 
10/21/2000 1315 0.00 0.00 0.00 0.00 0.00 0.00 



Date ~ i m e  (in=> 
10/21/2000 
10/21/2000 
10/11/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10121/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/2112000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 
10/21/2000 

Rainaaae # 551 5 Rainaaae # 5595 Rainaaae # 561 0 
rements of 15 minucurrent Total Current Total Current Total 

1330 0.00 0.00 0.00 0.00 0.00 0.00 
1345 0.00 0.00 0.00 0.00 0.00 0.00 
1400 0.00 0.00 0.00 0.00 0.00 0.00 
1415 0.00 0.00 0.00 0.00 0.00 0.00 
1430 0.00 0.00 0.00 0.00 0.00 0.00 
1445 0.00 0.00 0.00 0.00 0.00 0.00 
1500 0.00 0.00 0.00 0.00 0.00 0.00 
1515 0.00 0.00 0.00 0.00 0.00 0.00 
1530 0.00 0.00 0.00 0.00 0.00 0.00 
1545 0.00 0.00 0.00 0.00 0.00 0.00 
1600 0.00 0.00 0.00 0.00 0.00 0.00 
1615 0.00 0.00 0.00 0.00 0.00 0.00 
1630 0.00 0.00 0.00 0.00 0.00 0.00 
1645 0.00 0.00 0.00 0.00 0.00 0.00 
1700 0.00 0.00 0.00 0.00 0.00 0.00 
1715 0.00 0.00 0.00 0.00 0.00 0.00 
1730 0.00 0.00 0.00 0.00 0.00 0.00 
1745 0.00 0.00 0.00 0.00 0.00 0.00 
1800 0.00 0.00 0.00 0.00 0.00 0.00 
1815 0.00 0.00 0.00 0.00 0.00 0.00 
1830 0.00 0.00 0.00 0.00 0.00 0.00 
1845 0.00 0.00 0.00 0.00 0.00 0.00 
1900 0.00 000 0.00 0.00 0.00 0.00 
1915 0.00 0.00 0.00 0.00 0.00 0.00 
1930 0.00 0.00 0.00 0.00 0.00 0.00 
1945 0.00 0.00 0.00 0.00 0.00 0.W 
2000 0.00 0.00 0.00 0.00 0.00 0.00 
2015 0.00 0.00 0.00 0.00 0.00 0.00 
2030 0.00 0.00 0.04 0.04 0.00 0.00 
2045 0.00 0.00 0.04 0.08 0.00 0.00 
2100 0.m 0.08 0.00 0.08 0.00 0.00 
2115 0.12 0.20 0.00 0.08 0.00 0.00 
2130 0.04 0.24 0.04 0.12 0.00 0.00 
2145 0.04 0.28 0.00 0.12 0,20 0.20 
2200 0.04 0.32 0.00 0.12 0.12 0.32 
2215 0.00 0.32 0.00 0.12 0.04 0.36 
2230 0.00 0.32 0.00 0.12 0.04 0.40 
2245 0.00 0.32 0.00 0.12 0.00 0.40 
2300 0.00 0.32 0.00 0.12 0.00 0.40 
2315 0.00 0.32 0.00 0.12 0.00 0.40 
2330 0.00 0.32 0.00 0.12 0.00 0.40 
2345 0.00 0.32 0.00 0.12 0.08 0.48 
2400 0.00 0.32 0.12 0.24 0.31 0.79 

15 0.00 0.32 0.04 0.26 0.12 0.91 
3 0 0.00 0.32 0.04 0.32 0.04 0.95 
4 5 0.00 0.32 0.12 0.44 0.00 0.95 

100 0.00 0.32 0.12 0.56 0.04 0.99 
115 0.00 0.32 0.04 0.60 0.08 1.07 
130 0.04 0.36 0.12 0.72 0.04 1.11 
145 0.00 0.36 0.16 0.88 0.00 1.1 1 
200 0.28 0.64 0.00 0.88 0.04 1.15 
215 0.12 0.76 0.00 0.88 0.00 1.15 
230 0.24 1.00 0.04 0.92 0.00 1.15 
245 0.12 1.12 0.04 0.96 0.04 1.19 
300 0.12 1.24 0.00 0.96 0.00 1.19 
315 0.00 1.24 0.00 0.96 0.04 1.23 
330 0.00 1.24 0.00 0.96 0.00 1.23 
345 0.12 1.36 0.00 0.96 0.00 1.23 
400 0.04 1.40 0.00 0.96 0.00 1.23 
415 0.00 1.40 0.20 1.16 0.00 1.23 
430 0.00 1.40 0.04 1.20 0.04 1.27 



Date Time I 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10122/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/a2/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 

Rainaase # 5515 Rainaaae # 5595 Rainpaae # 5610 
:increments of 15 minu Current Total Current Total Current Total 

44 5 0.00 1.40 0.04 1.24 0.04 1.31 
500 0.28 1.68 0.00 1.24 0.00 1.31 
515 0.00 1.68 0.00 1.24 0.00 1.31 
530 0.00 1.68 0.00 124 0.00 1.31 
545 0.00 1.68 0.04 1.28 0.04 1.35 
600 0.00 1.68 0.00 1.28 0.00 1.35 
615 0.00 1.68 0.00 1.28 000 1.35 
630 0.00 1.68 0.00 1.28 0.04 1.39 
645 0.00 1.68 0.00 1.28 0.00 1.39 
700 0.00 1.68 0.00 1.28 0.00 1.39 
715 0.00 1.68 0.00 1.28 0.00 1.39 
730 0.00 1.68 0.00 1.28 0.00 1.39 
745 0.00 1.68 0.00 1.28 0.00 1.39 
800 0.00 1.68 0.00 1.28 0.00 1.39 
815 0.00 1.68 0.00 1.28 0.00 1.39 
830 0.00 1.68 0.04 1.32 0.00 1.39 
845 0.00 1.68 0.00 1.32 0.00 1.39 
900 0.00 1.68 0.00 1.32 0.00 1.39 
915 0.00 1.68 0.04 1.36 0.00 1.39 
930 0.00 1.68 0.00 1.36 0.00 1.39 
945 0.00 1.68 0.00 1.36 0.04 1.43 

1000 0.00 1.68 0.00 1.36 0.00 1.43 
1015 0.00 1.68 0.00 1.36 0.00 1.43 
1030 0.00 1.68 0.00 1.36 0.00 1.43 
1045 0.00 1.88 0.00 1.36 0.00 1.43 
1100 0.00 1.68 0.00 1.36 0.00 1.43 
1115 0.00 1.68 0.00 1.36 0.00 1.43 
1130 0.00 1.68 0.00 1.36 0.00 1.43 
1145 0.00 1.68 0.00 1.36 0.00 1.43 
I200 0.00 1.68 0.00 1 .36 0.00 1.43 
1215 0.00 1.68 0.00 1.36 0.00 1 .43 
1230 0.00 1.68 0.00 1.36 0.00 1.43 
1245 0.00 1.68 000 1.36 0.00 1.43 
1300 0.00 1.68 0.00 1.36 0.00 1.43 
1315 0.00 1.68 0.00 1.36 0.00 1.43 
1330 0.00 1.68 0.00 1.36 0.00 1.43 
1345 0.00 1.68 0.00 1.36 0.00 1.43 
I400 0.00 1.68 0.00 1.36 0.00 1.43 
1415 0.00 1.68 0.00 1.36 0.00 1.43 
1430 0.00 1.68 0.00 1.36 0.00 1.43 
1445 0.00 1.68 0.00 1.36 0.00 1.43 
1500 0.00 1.68 0.00 1.36 0.00 1.43 
1515 0.00 1.68 0.00 1.36 0.00 1.43 
1530 0.00 1.68 0.00 1.36 0.00 1.43 
1545 0.00 1.68 0.00 1.36 0.00 1.43 
1600 0.00 1.68 0.00 1.36 0.00 1.43 
1615 0.00 1.68 0.00 1.36 0.00 1.43 
1630 0.00 1.68 0.00 1.36 0.00 1.43 
1645 0.00 1.68 0.00 1.36 0.00 1.43 
1700 0.00 1.68 0.00 1.36 0.00 1.43 
1715 0.00 1.68 0.00 1.36 0.00 1.43 
1730 0.00 1.68 0.00 1.36 0.00 1.43 
1745 0.00 1.68 0.00 1.36 0.00 1.43 
1800 0.00 1.68 0.00 1.36 0.00 1.43 
1815 0.00 1.68 0.00 1.36 0.00 1.43 
1830 0.00 1.68 000 1.36 0.00 1.43 
1845 0.00 1.68 0.00 1.36 0.00 1.43 
1900 0.00 1.68 0.00 1.36 0.00 1.43 
1915 0.00 1.68 0.00 1.36 0.00 1.43 
1930 0.00 1.68 0.00 1.36 0.00 1.43 
1945 0.00 1.68 0.00 1.36 0.00 1.43 



Date ~ i m e  (in=> 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10/22/2000 
10122/2000 

Rainaaae # 5515 Rainaaae # 5595 Rainaaae # 5610 
r a n t s  o f  1 5  ninu.Current Total Current Total Current Total 

2000 0.00 1.68 0.00 1.36 0.00 1.43 
2015 000 1.68 0.00 1.36 0.00 1.43 
2030 0.00 1.68 0.00 1.36 0.00 1.43 
2045 0.00 1.68 0.00 1.36 0.00 1.43 
2100 0.00 1.68 0.00 1.36 0.00 1.43 
2115 0.00 1.68 0.00 1.36 0.00 1.43 
2130 0.00 1.68 0.00 1.36 0.00 1.43 
2145 0.00 1.68 0.00 1.36 0.00 1.43 
2200 0.00 1.68 0.00 1.36 0.00 1.43 
2215 0.00 1.68 0.00 1.36 0.00 1.43 
2230 0.00 1.68 0.00 1.36 0.00 1.43 
2245 0.00 1.68 0.00 1.36 0.00 1.43 
2300 0.00 1.68 0.00 1.36 000 1.43 
2315 0.00 1.68 0.00 1.36 0.00 1.43 
2330 0.00 1.66 0.00 1.36 0.00 1.43 
a345 0.00 1.68 0.w 1.36 0.00 1.43 
2400 0.00 1.68 0.00 1.36 0.00 1.43 

15 0.00 1.68 0.00 1.36 0.00 1.43 
30 0.00 1.68 0.00 1.36 0.00 1.43 
45 0.00 1.68 0.00 1.36 0.00 1.43 

100 0.00 1.68 0.00 1.36 0.00 1.43 
115 0.00 1.68 0.00 1.36 0.00 1.43 
130 0.00 1.68 0.00 1.36 0.00 1.43 
145 0.00 1.68 0.00 1.38 0.00 1.43 
200 0.00 1.68 0.00 1.36 0.00 1.43 
215 0.00 1.68 0.00 1.36 0.00 1.43 
230 0.00 1.68 0.00 1.36 0.00 1.43 
245 0.00 1.68 0.00 1.36 0.00 1.43 
300 0.00 1.68 0.00 1.36 0.00 1.43 
315 0.00 1.68 0.00 1.36 0.00 1.43 
330 0.00 1.68 0.00 1.36 0.00 1.43 
345 0.00 1.68 0.00 1.36 0.00 1.43 
400 0.00 1.68 000 1.36 0.00 1.43 
415 0.00 1.68 0.00 1.36 0.00 1.43 
430 0.00 1.68 0.00 1.36 0.00 1.43 
445 0.00 1.68 0.00 1.36 0.00 1.43 
500 0.00 1.68 0.00 1.36 0.00 1.43 
515 0.00 1.68 0.00 1.36 0.00 1.43 
530 0.00 1.68 0.W 1.36 0.00 1.43 
545 0.00 1.88 0.00 1.36 0.00 1.43 
600 0.00 1.68 0.00 1.36 0.00 1.43 
615 0.00 1.68 0.00 1.36 0.00 1.43 
630 0.00 1.68 0.00 1.36 0.00 1.43 
645 0.00 1.68 0.00 1.36 0.00 1.43 
700 0.00 1.68 0.00 1.36 0.00 1.43 
715 0.00 1.68 0.00 1.36 0.00 1.43 
730 0.00 1.68 0.00 1.38 0.00 1.43 
745 0.00 1.68 0.00 1.36 0.00 1.43 
800 0.00 1.68 0.00 1.36 0.00 1.43 
815 0.00 1.68 0.00 1.36 0.00 1.43 
830 0.00 1.68 0.00 1.36 0.00 1.43 
845 0.00 1.68 0.00 1.36 0.00 1.43 
900 0.00 1.68 0.00 1.36 0.00 1.43 
915 0.00 1.68 0.00 1.36 0.00 1.43 
930 0.00 1.68 0.00 1.36 0.00 1.43 
945 0.00 1.68 0.00 1.36 0.00 1.43 
1000 0.00 1.68 0.00 1.36 0.00 1.43 
1015 0.00 1.68 0.00 1.36 0.00 1.43 
1030 0.00 1.68 0.00 1.36 0.00 1.43 
1045 0.00 1.68 O W  1.36 0.00 1.43 
1100 0.00 1.68 0.00 1.36 0.00 1.43 



Date ~ i m e  
10/23/2000 
1012312000 
1012312000 
1012312000 
1012312000 
1012312000 
1012312000 
10/23/2000 
1012312000 
1012312000 
10123/2000 
1012312000 
1012312000 
10/23/2000 
1012312000 
10/23/2000 
1012312000 
10123/2000 
1012342000 
1 o / m o o o  
10/23/2000 
10123/2000 
1012312000 
1012312000 
10/23EOOO 
10/2312000 
1012312000 
1012312000 
10/23/2000 
1 012312000 
1012312000 
1012312000 
10/23/2000 
1012312000 
1012312000 
1 M312000 
1012342000 
1012342000 
10/23/2000 
10/23/2000 
10123/2000 
1012312000 
1W2312000 
10/23/2000 
10/2312000 
1012312000 
1 W2312000 
1012312000 
1012312000 
10/2312000 
1012312000 
10/23/2000 

Rainaaae # 5515 Rainaaae # 5595 Rainaaae # 5610 
(increments of 15 minucurrent Total Current Total Current Total 

1115 0.00 1.68 0.00 1.36 0.00 1.43 
1130 0.00 1.68 0.00 1.36 0.00 1.43 
1145 0.00 1.68 0.00 1.36 0.00 1.43 
1200 0.00 1.68 0.00 1.36 0.00 1.43 
1215 0.00 1.68 0.00 1.36 0.00 1.43 
1230 0.00 1.68 0.00 1.36 0.00 1.43 
1245 0.00 1.68 0.00 1.36 0.00 1.43 
1300 0.00 1.68 0.00 1.36 0.00 1.43 
1315 0.00 1.68 0.00 1.36 0.00 1.43 
1330 0.00 1.68 0.00 1.36 0.00 1.43 
1345 0.00 1.68 0.00 1.36 0.00 1.43 
1400 0.00 1.68 0.M) 1.36 0.00 1.43 
1415 0.00 1.68 0.00 1.36 0.00 1.43 
1430 0.00 1.68 0.00 1.36 0.00 1.43 
1445 0.00 1.68 0.00 1.36 0.00 1.43 
1500 0.00 1.68 0.W 1.36 0.00 1.43 
1515 0.00 1.68 0.00 1.36 0.00 1.43 
1530 0.04 1.72 0.04 1.40 0.00 1.43 
1545 0.W 1.72 0.00 1.40 0.12 1.55 
1600 0.00 1.72 0.00 1.40 0.00 1.55 
1615 0.00 1.72 0.00 1.40 0.00 1.55 
1630 0.00 1.72 0.00 1.40 0.00 1.55 
1645 0.00 1.72 0.00 1.40 0.00 1.55 
1700 0.00 1.72 0.00 1.40 0.00 1.55 
1715 0.00 1.72 0.00 1.40 0.00 1.55 
1730 0.00 1.72 0.00 1.40 0.00 1.55 
1745 0.00 1.72 0.00 1.40 0.00 1.55 
1800 0.00 1.72 0.00 1.40 0.00 1.55 
1815 0.00 1.72 0.00 1.40 0.00 1.55 
1830 0.00 1.72 0.00 1.40 0.04 1.59 
1845 0.00 1.72 0.00 1.40 0.00 1.59 
1900 0.00 1.72 0.00 1.40 0.00 1.59 
1915 0.00 1.72 0.00 1.40 0.00 1.59 
1930 0.00 1.72 0.00 1.40 0.04 1.63 
1945 0.00 1.72 0.00 1.40 0.00 1.63 
2000 0.00 1.72 0.00 1.40 0.00 1.63 
2015 0.00 1.72 0.00 1.40 0.00 1.63 
2030 0.00 1.72 000 1.40 0.00 1.63 
2045 0.00 1.72 0.00 1.40 0.00 1.63 
2100 0.00 1.72 0.00 1.40 0.00 1.63 
2115 0.00 1.72 0.00 1.40 0.04 1.67 
2130 0.00 1.72 0.00 1.40 0.00 1.67 
2145 0.00 1.72 0.00 1.40 0.04 1.71 
2200 0.00 1.72 0.08 1.48 0.00 1.71 
2215 0.00 1.72 0.04 1.52 0.00 1.71 
2230 0.00 1.72 0.04 1.56 000 1.71 
2245 0.08 1.80 0.04 1.60 0.04 1.75 
2300 0.00 1.80 0.00 1.60 0.00 1.75 
2315 0.00 1.80 0.00 1.60 0.00 1.75 
2330 0.04 1.84 0.00 1.60 0.00 1.75 
2345 0.00 1.84 0.00 1.60 0.00 1.75 
2400 0.00 1.84 0.00 1.60 0.00 1.75 





Date - Time Weiqhted Rainqaqe 
(increments of 15 minutes) Current Total 

10 /21 /2000  1 5  0.00 0.00 
10 /21 /2000  30 0.00 0.00 
10 /21 /2000  4  5  0.00 0.00 
10 /21 /2000  100 0.00 0.00 
10 /21 /2000  115  0.00 0.00 
10 /21 /2000  130 0.00 0.00 
10 /21 /2000  145 0.00 0.00 
10 /21 /2000  200 0.00 0.00 
10 /21 /2000  215 0.00 0.00 
10 /21 /2000  230 0.00 0.00 
10 /21 /2000  245 0.00 0.00 
10/21 /2000 300 0.00 0.00 
10 /21 /2000  315 0.00 0.00 
10121/2000 330 0.00 0.00 
10 /21 /2000  345 0.00 0.00 
10 /21 /2000  400 0.00 0.00 
10 /21 /2000  415 0.00 0.00 
10 /21 /2000  430 0.00 0.00 
10 /21 /2000  445 0.00 0.00 
10 /21 /2000  500 0.00 0.00 
10/21 /2000 515 0.00 0.00 
10 /21 /2000  530 0.00 0.00 
10/21 /2000 545 0.00 0.00 
10/21 /2000 600 0.00 0.00 
10/21 /2000 615 0.00 0.00 
10/21 /2000 630 0.00 0.00 
1012112000 645 0.00 0.00 
10/21 /2000 700 0.00 0.00 
10/21 /2000 715 0.00 0.00 
10 /21 /2000  730 0.00 0.00 
10 /21 /2000  745 0.00 0.00 
10 /21 /2000  800 0.00 0.00 
10 /21 /2000  815 0.00 0.00 
10/21 /2000 830 0.00 0.00 
10 /21 /2000  845 0.00 0.00 
10/21 /2000 900 0.00 0.00 
10/21 /2000 915 0.00 0.00 
10 /21 /2000  930 0.00 0.00 
10 /21 /2000  945 0.00 0.00 
10/21 /2000 1000 0.00 0.00 
10 /21 /2000  1015 0.00 0.00 
10 /21 /2000  1030 0.00 0.00 
10/21 /2000 1045 0.00 0.00 
10/21 /2000 1100 0.00 0.00 
10 /21 /2000  1115 0.00 0.00 
10/21 /2000 1130 0.00 0.00 
10/21 /2000 1145 0.00 0.00 
10121/2000 1200 0.00 0.00 
10/21 /2000 1215 0.00 0.00 
10 /21 /2000  1230 0.00 0.00 



Date - Time Weighted Rainqaqe 
(increments of 15 minutes) Current Total 

1245 0.00 0.00 
1300 0.00 0.00 
1315 0.00 0 00 
1330  0.00 0.00 
1345 0.00 0.00 
1400 0.00 0.00 
1415 0.00 0.00 
1430 0.00 0.00 
1445 0.00 0.00 
1500 0.00 0.00 
1515 0.00 0.00 
1530 0.00 0.00 
1545 0.00 0.00 
1600 0.00 0.00 
1615 0.00 0.00 
1630 0.00 0.00 
1645  0.00 0.00 
1700  0.00 0.00 
1715  0.00 0.00 
1 7 3 0  0.00 0.00 
1745  0.00 0.00 
1800 0.00 0.00 



Date - 
10/22 /2000  
10 /22 /2000  
1 0 / 2 2 / 2 0 0 0  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
1 0 / 2 2 / 2 0 0 0  
10 /22 /2000  
1 0 / 2 2 / 2 0 0 0  
1 0 / 2 2 / 2 0 0 0  
10 /22 /2000  
10 /22 /2000  
1 0 / 2 2 / 2 0 0 0  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000 
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
1 0 / 2 2 / 2 0 0 0  
10 /22 /2000  
10 /22 /2000  
1 0 / 2 2 / 2 0 0 0  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000 
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000  
10 /22 /2000 
10 /22 /2000 
1 0 / 2 2 / 2 0 0 0  

Time - Weiqhted Rainsaqe 
(increments of 15 minutes) Current Total 

115 0.05 0.73 
130 0.05 -0.79. . ~ r r q  
145 0.03 0.82 
200 0.1 I -0.93 .r31'f 

215 0.04 0.97 
230 0.09 -1.06 . l o r 7  
245 0.07 1.12 
300 0.04 - 1.17 .(6BL 
315 0.02 1.18 
330 0.00 -1.18 , 6 w g  
345 0.04 1.22 
400 0.01 -1.24 .7-8& 
415 0.04 1.27 
430 0.03 -1.30 .7W7 
445 0.03 1.33 
500 0.09 -1.42 , g l l q  
515 0.00 1.42 
530 0.00 -1.42 -81 19 
545 0.03 1.45 
600 0.00 -1.45 .8=6 
615 0.00 1.45 
630 0.02 -1.47 . $J 
645 0.00 1.47 
700 0.00 -1.47 .*?' 
715 0.00 
730 0.00 

l.47 , Sf" 
-1.47 

745 0.00 1.47 
800 0.00 -1.47 .ST 
815 0.00 1.47 
830 0.01 - 1.47 SY 
845 0.00 1.47 
900 0.00 -1.47 . 8 V  
915 0.01 1.48 
930 0.00 -1.48 , gfr7 
945 0.02 1.50 

1000  0.00 -1.50.817 1 

1015 0.00 1.50 
1030 0.00 -1.50 Sr" 
1045 0.00 1.50 
1100 0.00 -1.50. d S 7 1  
1115 0.00 1.50 
1130 0.00 -1.50 
1145 0.00 1.50 
1200 0.00 -1.50 . 057 I 
1215 0.00 1.50 
1230 0.00 -1.50.8r11 
1245 0.00 1.50 
1300 0.00 -1.50 . S f 7 '  
1315 0.00 1.50 
1330 0.00 - 1.50 gr'l 



Date - Time Weiahted Rainaaqe 
(increments of 15 minutes) Current Total 

1345 0.00 - 1.50 
1400 0.00 1.50-.8f7r 
1415 0.00 1.50 
1430 0.00 1.50 - .  Sf71 
1445 0.00 1.50 
1500 0 00 1.50- . g r t l  
1515 0.00 1.50 
1530 0.00 1.50- .Sf7  1 
1545 0.00 1.50 
1600  0.00 1.50- . 8 r ' / "  
1615 0.00 1.50 
1630 0.00 1.50- 8 @ST 1 
1645 0.00 1.50 
1700 0.00 1.50- ,851 1 

1715 0.00 1.50 
1730 0.00 1.50-.8f71' 
1745 0.00 1.50 
1800 0.00 1.50-.#Ill" 
1815 0.00 1.50 
1830 0.00 1.50- , 8 1 1  
1845 0.00 1.50 
1900 0.00 1.50-.8$1 I 
1915 0.00 1.50 
1930 0.00 1.50- . # r i  I 
1945 0.00 1.50 
2000 0.00 1.50-.S11 1 

2015 0.00 1.50 
2030 0.00 1 .50- .ern1 
2045 0.00 1.50 
2100 0.00 1 . 5 0 ' . ~ "  
2115 0.00 1.50 
2130 0.00 l ~ 5 0 - . g ~ l "  
2145 0.00 1.50 
2200 0.00 1.50 - ,3JT 1 

2215 0.00 1.50 
2230 0.00 1.50 - .8f7 1 

2245 0.00 1.50 
2300 0.00 1.50-.SJ7 I 
2315 0.00 1.50 * 

2330 0.00 1.50-. 8 5 7  1 ,  
2345 0.00 1.50 
2400 0.00 1.50 - .SJ7 I 

1 5  0.00 1.50 
30 0.00 1.50' .,sr7' 
4 5  0.00 1.50 

100 0.00 1.50 - .  gr-  I 
115 0.00 1.50 
130 0.00 1.50'.TIll 
145 0.00 1.50 
200 0.00 1.50 - .4511  



Date - 
10/23/2000 
10/23/2000 
10/23/2WO 
10123/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2M)O 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/2312000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 
10/23/2000 

Time Weiqhted Rainaaqe 
(increments of 15 minutes) Current Total 

215 0.00 1.50 
230 0 00 1.50- . B t 1 1  
245 0.00 1.50 
300 0.00 1.50- v rqw 
315 0.00 1.50 
330 0.00 1.50 - .9"/ 

345 0.00 1.50 
400 0.00 1.50 - vJ'l 
415 0.00 1.50 
430 0.00 1.50- ,VJ' l  

445 0.00 1.50 
500 0.00 1 ,50- . s r11-  
515 0.00 1.50 
530 0.00 1.50 - , A r 7  
545 0.00 1.50 
600 0.00 1.50 - , U S 7  * 
615 0.00 1.50 
630 0.00 1.50 - , 9 1 1  1 .  
645 0.00 1.50 
700 0.00 1.50 - , 8 r l  l 
715 0.00 1.50 
730 0.00 1.50-.SJ71 
745 0.00 1.50 
800 0.00 1.50 - .sf' ' 
815 0.00 1.50 
830 0.00 1.50- . s r -  I 

845 0.00 1.50 
900 0.00 1 ,50 - . SJ 7 I 

915 0.00 1.50 
93 0 0.00 ~ . ~ O - . S S T ;  
945 0.00 1.50 

1000 0.00 1.50 - . PI1 1 
1015 , 0.00 1.50 
1030 0.00 1.50 - . g f 7 i  
1045 0.00 1.50 
1100 0.00 1.50- . 8J7 1 
1115 0.00 1.50 
1130 0.00 1.50- . s f - ' ;  
1145 0.00 1.50 
1200 0.00 1.50 - .917 
1215 0.00 1.50 
1230 0.00 1.50 - .  g r ~  I 
1245 0.00 f .50 
1300 0.00 1.50- , s f 1 1  
1315 0.00 1.50 
1330 0.00 1.50 - , 6,. f 

1345 0.00 1.50 
1400 0.00 1.50 -.sf71 
1415 0.W 1.50 
1430 0.00 1.50 - .  %$'I  



Date - fime Weiahted Rainqaqe 
(increments of 15 minutes) Current Total 

10/23/2000 1445 0.00 1.50 
10/23/2000 1500 0.00 150-.8171, 
10/23/2000 1515 0.00 1 50 
10/23/2000 1530 0.02 1.52 
10/23/2000 1545 0.06 1.58 
10/23/2!00 1600 0.00 1.58- . qoaW 
10/23/2000 1615 0.00 1.58 
10/23/2000 1630 0.00 1.58 - 90.~1 
1012312000 1645 0.00 1.56 
10/23/2000 1700 0.00 1.58 ' 
10/23/2000 1715 0.00 1.58 
10/23/2000 1730 0.00 1.58' , 9 d ~ *  ' 
1012312000 1745 0.00 1.58 
10/23/2000 1800 0.00 1.58 - . 9 o U  
10/23/2000 1815 0.00 1.58 
10123/2000 1830 0.02 1 . 6 0 - . q t q ~  
10/23/2000 1845 0.00 1.60 
10/23/2000 1900 0.00 1.60 - . 4 1 Y 7 .  
10/23/2000 1915 0.00 1.60 
10/23/2000 1930 0.02 1.62 - . P U 7  
10/23/2000 1945 0.00 1.62 C .  

10/23/2000 2000 0.00 1.62 - . 9 r r ~  
10/23/2000 2015 0.00 1.62 
10/23/2000 2030 0.00 1.62 -.'LIT 
10/2312000 2045 0.00 1.62 
10/23/2000 2100 0.00 1.62 - . 4 2 f 7  % 

10/23/2000 2115 0.02 1.64 
10/23/2000 2130 0.00 1.64 ' *?('I  
10/23/2000 2145 0.02 1.66 
10/23/2000 2200 0.01 1.67 - q$.(J 
10/23/2000 2215 0.01 1.68 
10/23/2000 2230 0.01 1.69 ' . f g s  3 

10/23/2000 2245 0.05 1.74 
10/23/2000 2300 0.00 1.74- ,19+3.  
10/23/2000 2315 0.00 1.74 
10/23/2000 2330 0.01 1.75 , ) 
10/23/2000 2345 0.00 1.75 
10/23/2000 2400 0.00 1.75 - 1 
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THIS PROGRAM REPLACES ALL PREVZOUS VERSIONS OF BEC-1 KNOWN AS HECl (JAN 731, HEClGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VP6(IABLES -RTIMP- AND -RTIQR- RAVE CHRNGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
TXE DEFINITION OF - W W -  ON Rn-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMRGE CALCULATION, DS6:WRITE STAGE FREQUENCY, 
5SS:RERD TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINENATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

LINE 

HEC-1 INPUT 

ID Proyect ID: SZCTION 15 - Ma3or Basin: 01 - Return Peclod: 10 Years 
ID ............................................................................ 
T n  ** ** -- 
ID ** Glendale/Peorla ADMP Update +* 
ID ** ** 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID + * + * * * * * * * * * t * * * * t * t * * * * * ~ ~ * * * * * * * * * ~ * * * ~ ~ ~ * ~ ~ ~ ~ * * * ~ * ~ * * ~ * * * * * * ~ ~ * * " ~ ~ * * * * * * *  

ID PROJECT: Glendale Peorla ADMP Update 
ID CLIENT: Flood Control Dlstrzct af Marlcopa County 
ID PREPARED BY: Entellus, Inc. 
ID PROJECT No: FCD 99-44 Entellus 310.017 
ID FILE NAME: 10915WS.DAT CREATED DATE: FEB. 15. 2001 
ID MODIFIED: 
ID STORM: 10-year 6 hour CALIBRATION STORM Wlth Storage 
ID DEVELOPMENT CONDITIONS: Existma Condltrons 
T" -- 
ID DDM MCDHPl * 

BASIN 

0 
,3029 
,8114 
.a571 
,8571 
.8571 
,8571 
,8571 
.a571 
.go28 
.9257 
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* 
* 
r r * *  ROUTE ~ ~ 1 1 ~ 1  * * * * * * t * * * r * * * r * r * ~ * * - ~ ~ ~ * * ~ ~ * + * * * * * + + ~ * * + * * * * * ~ * * * ~ + * ~ * + +  

* ROUTE RMllPl IS 2675 FT WITH A SLOPE OF 0.0103 
CROSS SECTION IS A RURAL ROAD 

* DDM '**** Presemed ****+ 
HEC-1 INPUT 

KK RNllPl 
RS 5 FLOW 0 
RC 0.04 0.03 0.04 2675 0.0103 
RX 0 1 70 75 95 100 136 137 
RY 8 3 1 0 0 1 3 8 

* **' STORAGE AT PINNACLE PEAK AND 90TH AVE 
* 

KK N11L5 BASIN 
BA ,074 
LC 0.32 ' 0.32 2.65 1.20 3 
UC 1.017 1.204 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* 
"* DIVERSION DNllLl *****t**+***c****t*~~**~*~*%*~**~*~**~****~******,***~*~+ 

* SPLIT FLOW IS CALCULATED BASED ON EXISTING TOPOGRAPHY * 

LINE 

* DDM ***** Preserved *"** 

* ***  ROUTE m l l ~ ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ROUTE RNllLE IS 879 FT WITH A SLOPE OF 0.0011 
CROSS SECTION IS PINNACLE PEAK ROAD (MEASURED) 

* DDM "*** Preserved ****' 
HEC-1 INPUT 

ID. . . . . . .  1.......2.......3.......4.......5.. 

KK RNllLE 
RS 7 FLOW 0 
RC 0.04 0.03 0.04 879 0.011 
RX 0 1 43 48 73 78 120 121 
RY 8 3 1 0 0 1 3 8 

DDM *+*** Preserved ***'* 

PAGE 2 
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LINE 

* 
*** DIVERSION ~ ~ 1 1 ~ 5  * * + ~ * r t * + * r * r + * + + r r * * * w * * + * * + + * * * ~ ~ * * * + e * * * * * + ~ *  

* THIS SPLIT IS BASED ON THE LEVEL 3 IMPROVEMENTS 
* 
* DDM ***** Preserved ***** 

* '** ROUTE RN11LS * * " * * * * * * * * * * + * + * * ~ * ~ * * * * * * * * ~ ~ ~ * * * * + * * % ~ * ~ ~ ~ ~ ~ ~ ~ * % ~ + * ~ * * ~ ~  
ROUTE RN11L5 IS 1300 FT WITH A SLOPE OF 0.0062 
CROSS SECTION IS A SUBDIVISION ROAD 

* 
* DDM ***** Preserved *+***  

KK NllI31 BASIN 
BA .016 
LG 0.24 0.35 2.65 1.31 12 
UC 0.579 0.791 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
* 
* 
' DDM **"' Preserved *****  

* *-+* ROUTE R11131 * * * * * + * r + + r * * * + * r r * * * * * * ~ ~ ~ ~ * * ~ * * * * * * * , * ~ ~ ~ * + * * * ~ * + * * * * * * + *  

* ROUTE RllI31 IS 1307 FT WITH A SLOPE OF 0.0061 
* CROSS SECTION IS A SUBDIVISION ROAD 
* 
* DDM **"* Preserved ***** 

HEC-1 INPUT 

RS 2 FLOW 0 
RC 0.03 0.02 0.03 1307 0.0061 
RX 0 1 70 75 97 102 139 140 
RY 8 3 1 0 0 1 3 8 * 

96 KK NllI32 BASIN 
97 BA .041 
98 LG 0.30 0.35 2.74 1.13 5 
99 UC 0.679 0.589 
100 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
101 UA 100 

* 
* 
1 ***  ROUTE R11132 **+*r****rr+r***t*+******r***+*******+*******+*.******+*****++ 

* ROUTE R11132 IS 1759 FT WITH A SLOPE OF 0.0045 
CROSS SECTION IS A SUBDIVISION ROAD 

* DDM **** Preserved ***+* 

KK RllI32 
RS 3 FLOW 0 
RC 0.03 0.02 0.03 1759 0.0045 
RX 0 1 48 5 3 83 
RY 8 3 2 0 0 
% 

107 KK NllI23 D~SIN 

October 21, 2000 Calibration Storm 
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LINE 

* 
* 
* DDM ***** Preserved %-'** 

. 
*** ROUTE p.11123 f * * * * * ~ + * * * t + t * + * * + r * + + * * * * ~ * * * ~ * * * * ~ * + * % ~ * * ~ + * ~ * ~ ~ * * * ~ ~ * ~ ~ ~ ~  

* ROUTE RllI23 IS 1405 FT WITH A SLOPE OF 0.0071 
CROSS SECTION IS A SMaLLER SUBDIVISION ROAD 

* DDM ***"* Preserved ***r* 
HEC-1 INPUT 

KK HI1123 
RS 3 FLOW 0 
RC 0.04 0.03 0.04 1405 0.0071 
8X 0 1 73 78 113 118 161 
RY 8 3 1 U 0 1 3 

162 

* 8 

KK N11114 BASIN 

+ 
* DDM ***** P~eserved ***** 

KK C11114 
HC 2 
* 
* 
' '** ROUTE R11114 **'**'***+c+i*r***r**~*~t+***~*t***tr*+**s+**++~~*~~**~~~ 
ROUTE Rll114 IS 1275 FT WITH A SLOPE UE 0.0055 

* CROSS SECTION IS A SMALLER SUBDIVISION ROAD * 
* DDM t i * * *  Preserved +**** 

KK Rll114 
RS 3 FLOW 0 
RC 0.04 0.03 0.04 12750.0055 
RX 0 1 56 61 101 106 190 
RY 8 3 1 0 0 1 3 

191 

* 8 

KK N1114 BASIN 
BA .023 

* 
* 
* 
* DDM *****  Preserved ***** 

141 KK N11124 BASIN 

HEC-1 INPUT 

.. 4 .  ..... C 

PAGE 5 
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I 
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* +** ROUTE ~11124 ~ ~ * * t * * * * * ~ i r a r * r r ~ ~ * * * * ~ ~ * ~ * * * * ~ * * * ~ ~ * ~ * * ~ * * ~ * ~ * * * *  

ROUTE R11124 IS 1365 FT WITH A SLOPE OF 0.0059 
* CROSS SECTION IS A SMALLER SUBDIVISION ROAD 
* 
* DDM **** '  Preserved ***** 

KK R11124 
RS 10 FLOW 0 
RC 0.04 0.03 0.04 1365 0.0059 
RX 0 1 50 55 95 100 160 161 
RY 8 3 2 0 0 2 3 8 
* 

KX N1113 BASIN 

* 
* DDM ***** Preserved ***** 

*** ROUTE ~ ~ 1 1 1 3  *********************r****+**-*=--******+e**e+*+e************ 

* ROUTE RN1113 IS 1310 FT WITH A SLOPE OF 0.0063 
CROSS SECTION IS A SMALLER SUBDIVISION ROAD 

* 
+ DDM ***** Pre~erved *****  

KK RN1113 
RS 7 FLOW 0 
RC 0.04 0.03 0.04 1310 0.0069 
RX 0 1 54 5 9 90 
RY 8 3 1 0 0 * 

HEC-I INPUT 

KR NllI2 BASIN 
BA .026 
LG 0.30 0.35 2.65 1.40 15 
UC 0.654 0.719 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97 
OA 100 
* 

* DDM *ti** Preserved **"* 

KK N11L2 BASIN 

* 

* *<' DIVERSION DN11L2 ***'*"r*r**+*'r+**t***+******+***r*****%++*+********** 
THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS 

DDM "*** Preserved I*"** 

PAGE 7 
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LINE 

* i** ROUTE RN11LZ * + * * * * * t r * * i + * ~ + * * * , . * * * x * * * ~ ~ + ~ * + * * x i + + * * ~ +  

* ROUTE RNllL2 IS 442 FT WITH A SLOPE OF 0.0063 
* CROSS SECTION IS A SUBDIVISION ROAD 
* 
* DDM **"* Preserved **"* 

KK RN11L2 
RS 2 FLOW 0 
RC 0.03 0.02 0.03 442 0.0063 
RX 0 1 32 37 69 74 
RY 8 2 0 0 

112 
3 * 2 3 

* 
HEC-1 INPUT PAGE 8 

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

KK NllI33 BASIN 
BA ,004 
LG 0.30 0.35 2.65 1.40 15 
UC 0.446 0.539 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* 
* DDM ****+ Preserved f * * * *  

* *** DIVERSION Dl1133 + * * * * * * * * * * * * * * r r * r * * * * * * * * * * * * * * * * ~ % * * s ~ + * ~ % ~ * * + * * ~ ~ + * ~ *  
* 50% DIVERTED EAST 
e 

* DDM *****  Preserved ***** 

* *** ROUTE R133S ***t*f***r+r**rt**r*.r****rr*****rrr****+*++*****+*+**++**** 
* ROUTE R133S IS 1156 FT WITH A SLOPE OF 0.0063 
* CROSS SECTION IS A SUBDIVISION ROAD 
* 
* DDM *****  Preserved *"** 

LINE 

KK RI33S 
RS 7 FLOW 0 
RC 0.03 0.02 0.03 1156 0.0063 
RX 0 1 42 47 77 
RY 

8'4 117 
8 

11% 
3 2 0 0 2 3 8 

* 
* 

HEC-1 INPUT 

ID ....... 1 ....... 2. ...... 7 . . .  ... 4...... s 

211 KK NllI26 BASTxT 

ctober 21, 2000 Callbration Storm Page 
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LINE 

* DDM *'*** Preserved ****r 

KK CllI26 
HC 3 
* 

* *r*  ROUTE RllI26 * * * ~ * * r * t r t + * * * r + r r * i r * * * * * * * t t t t * * * * * ~ * * * * ~ * ~ - ~ ~ ~ * * * * * + ~ ~ ~ ~ ~  
* ROUTE Rll126 IS 1382 RT WITH A SLOPE OF 0.0065 
* CROSS SECTION IS OVERLAND FLOW 
* 
DDM *****  Preserved *****  

KK RllI26 
RS 12 FLOW 0 
RC 0.05 0.05 0.05 1382 0.0065 
RX 0 200 250 260 270 
RY 3 2 1 0 0 
* 

KK N11IZ2 BASIN 
BA .038 
LG 0.31 0.35 4.20 0.49 11 
UC 0.454 0.365 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 * 
* 
DDM ***** Preserved +**** 

* 
* '"* STORAGE NORTH OF WILLTAMS ROAD BETWEEN 88TH AVE AND 87TH AVE 

* *** ROUTE RllIZ2 * * * " r t * t * * * i * * * * * * r r * * * i + + * * * * ' * * * ~ * ~ + * * + * * + * ~ + ~ * * ~ ~ * * * * * * % * * * * *  

* ROUTE R11122 IS 1750 FT WITH A SLOPE OF 0.0057 
* CROSS SECTION IS A SUBDIVISION ROAD 

* DDM '***' Praservsd ***** 
HEC-1 INPUT 

KK R11122 
RS 6 now o 
RC 0.03 0.02 0.03 1750 0.0057 
RX 0 1 43 48 94 
RY 8 2 1 0 0 , 

KK NllI6 BASIN 
BA .033 
LG 0.30 0.35 2.65 1.40 15 
UC 0.750 0.832 
UA 0 5.0 16.0 30.0 65.0 7- 

UA 100 * 

* UOM '***I Preserved *a*** 

250 KK C11116 
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***  ROUTE ~ ~ 1 1 1 6  * * - * * * * r r * t * + r * * * * + * + * * * * * * * + * * * * t t * * , * * * * * * * * * * * * + * * + *  
* ROUTE RNIJIG IS 990 FT WITH A SLOPE OF 0.0051 
* CROSS SECTION IS A SUBDIVISION ROAD 
+ DDM *****  Pre~erved **"* 

KK NllI7 BASIN 
BA ,021 
LG 0.30 0.35 2.65 1.40 15 
DC 0.671 6.778 
DA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 * 
* 
* 
* DDM ***** Preserved ***** 

HEC-1 INPUT PAGE 11 

KK NllL3 BASIN 
BA .063 
LG 0.30 0.29 2.65 1.38 14 
UC 0.608 0.593 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 34.0 97.0 
UA 100 

* 

t 

* ***  DIVERSION DN11L3 * ' * * * * * * * * * * i + * + i * + + * * f + * * t * r i i * * i i * * * * + i * + * * * * * * * * i i i i i i * * * *  

* THIS DIVERSION IS IN PUCE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS * 
+ DDM ***" Preserved *+*** 

* *** ROUTE RN11L3 *'****t*****r***t*******+*+*+***s*+k6***********$***%+***%++ 
* ROUTE RNllL3 IS 1145 FT WITH A SLOPE OF 0.0079 
CROSS SECTION IS A SUBDIVISION ROAD * 
' DDM ***" Preserved ***** 

KK RNllL3 
RS 1 BLOW -1 
RC 0.03 0.02 0.03 1145 0.0079 
RX 0 1 50 55 90 95 145 146 
BY 8 3 1 0 0 1 3 8 

KK Nll130 BASIN 
BA .017 
LG 0.14 0.35 2.65 1.12 5 
UC 0.329 0.368 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

ctober 21, 2000 Calibrat~on Storm Page 
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LINE 

LINE 

*** DIVERSION RECOVER Dl1133 ***i******+**x'***r***r*r;***+******%*k**+***** 

' RECOVER FLOWS FROM Dl1133 
HEC-1 INPUT 

*** ROUTE R133E **"*"**r*** '*******+***%~****r*+*********+**** ,****** ,*********~ 

* ROUTE RI33E IS 1497 ET WITH R SLOPE OF 0.0048 
' CROSS SECTION IS A SUBVISION ROAD 
* 
' DDM "'** Preserved +**** 

PAGE 12 

KK R133E 
RS 11 FLOW 0 
RC 0.03 0.02 0.03 1497 0.0048 
RX 0 1 50 55 90 95 145 146 
RY 8 3 1 0 0 1 3 8 

* 
* DDM ***" Preserved ***** 

KK C11130 
HC 4 
* 
f 

i *+* ROWE RllI30 * + * * * * t * * * * * ~ * * * * * ~ ~ ~ ~ ~ * * I * * X ' * * * * * * * * + + * * * * + * * ~ % * * * ~ * ~ ~ * * * * *  

* ROUTE RllI30 IS 860 FT WITH A SLOPE OF 0.0052 
* CROSS SECTION IS A SMALLER SUBDIVISION ROAD 
* 
* DDM ***** Presexved 

RS 3 FLOW 0 
RC 0.04 0.03 0 . 0 4  880 0.0052 
R% 0 1 42 47 7 7 
RY 8 3 2 0 0 

KK N11129 BASIN 
BA .OD6 
LG 0.30 0.35 2.65 1.20 5 
UC 0.354 0.388 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* * * *  ROUTE R11129 * * * * * * * * * * * * * * * * * * t t t t t * * * * * * * * P * * + * + * * *  

ROUTE RllI29 IS 1350 FT WITH A SLOPE OF 0.0067 
* CROSS SECTION IS OVERLAND FLOW 

* DDM ***** Preserved ***** 
XEC-1 INPUT PAGE 13 

10 

KK NllI25 BASIN 
BA ,021 
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LINE 

+ 
' DDM **'** Preserved ***** 

KK CllI25 
HC 3 
* 
* 
' ' 1 *  ROUTE RllI25 " . l * ~ * + * * * * * * * * * * * * t * * * * * * * * * + * * t * * i i i i i * * * * ~ ~ ~ * * * * * ~ * * * * ~ ~ *  

* ROUTE RllI25 IS 689 FT WITH A SLOPE OF 0.0065 
* CROSS SECTION IS OVERLAND FLOW * 
* DDM *"" Preselved ***+* 

* 
* **' DIVERSION DN11L4 * + * + * * * " * ' * " r l * * * * * * * + * * + * * * * e * f f f f f f f * * % * * * * * * * k d + * * * *  

* THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS * 
* DDM '**** Preserved ***** 

HEC-1 INPUT 

* * * *  ROUTE ~ ~ 1 1 ~ 4  ***"**-***r**ic**+r*****************+**********+***+****+*** 

ROUTE RWllL4 IS 737 FT WITH A SLOPE OF 0.0075 
CROSS SECTION IS OVERLAND FLOW 

* DDM **"+ Preserved *a*** 

RS 7 FLOW 0 
RC 0.05 0.05 0.05 737 0.0075 
RX 0 200 250 260 270 280 330 530 
RY 3 2 1 0 0 1 2 8 

% 

* DDM ****' Preserved ***** 

KK CN22B7 
HC 2 * 
* 

*** ROUTE ~ ~ 2 2 ~ 7  * * * * * * i * + * r r i i + * * + r t r * * t * * + * * * ~ * ~ + * * * ~ i i i i i + * + + ~ ~ * * * ~ ~ + + * * * + * + *  

ROUTE RN22B7 IS 1415 FT WITH A SLOPE OF 0.006 
* CROSS SECTION IS OVERLAND FLOW * 

PAGE 14 
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" DDM ***** P r e s e r v e d  * * * * A  

LINE 

KK RN22B7 
RS 12  FLOW 0 
Rc 0 . 0 5  0.05 0.05 1415 0 , 0 0 6  
RX 0 200 250  260 270 280 330 
RY 3 2 1 fl 0 1 2 8 

530 

* 

KK N22B4 BASIN 
BA .036 
LG 0.32 0 .35  2.76 1.24 10 
UC 0.579 0.445 
OA 0 5.0 16 .0  30.0 6 5 . 0  77.0 84 .0  90.0 9 4 n  97.n 
DA 100  
* 
* 
* DDM *+*** Preserved ***" 

HEC-1 INPUT 

* *** ROUTE N22B4 *'*++***t+r*+**r*r+r*****t********tr*****+*****+**+e*+********** 

* ROUTE RN22B4 I S  953  FT WITH A SLOPE OF 0.0042 
" CROSS SECTION f S OVERLAND FLOW * 
* DDM *"** P r e s e r v e d  ***** 

KK RN22B4 
RS 7 FLOW 0 

KK N22B1 BASIN 
BA ,019 
LG 0.30 0.35 2.65 1 . 3 8  14  
UC 0.438 0.322 
UA 0 5.0 1 6 . 0  30.0 65.0 7 7 . 0  8 4 . 0  90.0 94.0 97.0 
UA 100 
* 

* DUM ***** P r e s e r v e d  **a**  

KK CN22B1 
HC 2 * 
* 
* ** f  MUTE RN22B1 * * * * * * * " * * % * * r r * * * * " + * * ~ * * * * * ~ * * + * A * * * ~ * * ~ ~ + ~ * * + * * ~ * * * ~ * * ~ *  

ROUTE RN22B1 I S  373 FT WITH A SLOPE OF 0.0054 
CROSS SECTION I S  A SUBDIVISION ROAD WITH A WALL ON THE WEST SIDE * 
' DDM ***** P r e s e r v e d  ***+* 

EK PK22B1 
RS 1 FLOW 0 
RC 0.03 0.02 0.03 373 0.0054 
RX 0 1 11 2 1  27 
RY 8 2 0 2 3 
* 

HEC-1 INPUT 

PAGE 1 5  
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LINE 

DDM a**** Preserved * * * * *  

LINE 

* '** STORAGE NORTH OF WILLIAMS AND 87TH AVE * 

* 
* 
* *** ROUTE R1112O '**************************r*****rr***,r***e**e************a 
ROUTE RllI20 TS 699 FT WITH A SLOPE OF 0.0057 

* CROSS SECTION IS A SUBDIVISION ROAD . 
* DDM ***** Preserved ***** 

KK 811120 
RS 1 FLOW n 

KK NllIll BASIN 

* 
* DDM Preserved +**a* 

HEC-I INPUT PAGE 17 

' 'A* ROUTE p.11111 "*"**********+***+r++i*******r**r*r**%***~*+~********++***+*~*x%~ 

"OUTE RllIll IS 598 FT WITH A SLOPE OF 0.0033 
' CROSS SECTION IS A SUBDIVISION ROAD (MEASURE) * 
* DDM ***** Preserved ****I 

KK NllI12 BASIN 
BA ,024 
LG 0.25 0.35 4.10 0.53 28 
UC 0.542 0.548 
UA 0 5.0 16.0 30.0 65.0 77.0 84,O 90.0 94.0 97.0 

ctober 21, 2000 Calibration Storm Page 
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* 
* 
* DDM Preserved ****+ 

LINE 

KK C11112 
HC 2 

* 
* -* DIVERSION ~ 1 1 1 1 ~  * * * + * * r * r i ~ * r * r + + t * ~ * ~ * * * * * * * ~ * * + * * - * t t t * * * ~ + * * ~ +  

* SPLIT WAS CALCULATED USING EXISTING TOPOGRAPHY , 
DDM *+*** Preserved '**** 

* *** ROUT& RI123 * * % * * * * ' * f * * * r r r + * * * * * * * e * + * * T T T T T T * + * * * * * + + * * * + b * * * * * * * + + + *  

ROUTE R112S IS 1347 FT WITH A SLOPE OF 0.0052 
* CROSS SECTION IS A SUBDIVISIDN ROAD * 
* DDM ***** Preserved +**+* 

HEC-1 INPUT 

ID .....-. 1.......2.......3.......4.......5.......6.......7....,..8.......9......1 

KK RI12S 
RS 3 FLOW 0 
RC 0.03 0.02 0.03 1347 0.0052 
RX 0 1 75 80 120 125 
RY 

190 
8 

191 
3 1 0 0 1 3 8 

ICK NllI9 BASIN 
BA .012 
LG 0.26 0.35 2.65 1.34 13 
UC 0.571 0.841 
UA o 5.0 16.0 30.n 65.0 7. 

UA 100 * 

* DDM "*** Preserqed "*** 

* 

***  ROUTE ~11110 t * * * * t * * * r * * * * + * * * t * ~ * + ~ * * * r t + + r * * * t + ~ ~ ~ * + ~ * + * * ~ * * ~ * * * * * +  

" ROUTE RllIlO IS 1180 FT WITH A SLOPE OF 0.0044 
* CROSS SECTION IS OVERLAND FLOW 

* DDM ***** Preserved a + * * *  

KK R11110 
RS 12 FLOW 
RC 0.05 0.05 
RX 0 200 

KK NllI8 BASIN 
BA ,014 
IG 0.28 0.35 2.65 1.37 14 
UC 0.542 0.643 
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LINE 

LINE 

, 
* DDM *"*** Preserved 

HEC-1 INPUT PAGE 19 

KK CNll18 
HC 2 

* 
t 

DDM *"" Preserved *"** 

KX DUMMY 
HC 5 
* 

"'* STORAGE BEHIND DEER VALLEY RD 
* 

KK SDUMMY 
KO 3 
RS 1 STOR 0 
SQ 0 69 438 
SE 277.78 278.48 278.68 
SA 0 ,22341 
SE 277.78 278.5 
+ 
* 
t 

KK NllP2 BASIN 
BA .265 
LG 0.35 0.35 3.45 0.67 0 
UC 0.438 0.356 
UA 0 3.0 5.0 8.0 12.0 20.0 43.0 75.0 90.0 96.0 
UA 100 
* 
* 
* *** DIVERSION DN11P2 **"+************i*r*******t****r+**************+*% 

* THE DITCH ON THE NORTH SIDE OF CALLE LEJOS WAS ESTIMATED 
* TO CARRY 80 CFS. THE SPLIT WAS DETERMINED OVER AND ABOVE THIS FLOW. * 
* ODM ****' Preserved ****+ 

* **f ROUTE mllps *+****t*+*rar**r+r***********+******+*******i****+********+* 
* ROUTE FUillPS IS 3032 FT WITH A SLOPE OF 0.0099 
* CROSS SECTION IS SHALLDW CONCENTRATED n o w  
% 

* DDM "*** Preserved ***+* 
HEC-1 INPUT 

KK RNllPS 
RS 7 FLOW 0 
RC 0.03 0.02 0.03 3032 0.0099 
RX 0 200 250 260 300 320 370 
RY 3 2 1 0 0 1 

570 
2 8 

KK N2111 BASIN 
BA ,111 

ctober 21. 2000 Calibration Storm Page 
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LINE 

COMBINE THE ROUTED DIVERTED FLOW WITH THIS SUBBASIN 
* 
* DDM '**"* Preserved *****  

***  DIVERSION DN2111 * i r ' * * * * r r r * * * r * r * r + * * * + * * ~ ~ * * * * ~ * * ~ ~ ~ * * ~ + + * * ~ * * * + ~ + * * * * ~  

THIS DIVERSION IS IN PLACE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS * 
* DDM **%** Preserved *****  

+ 
* '** ROUTE RNZ111 * * * - ' * * * * * * i * * * r r + * * * + * * * * * * t t + t  

* ROUTE RNZlIl IS 754 FT WITH A SLOPE OF 0.008 
CROSS SECTIDN IS SHALLOW CONCENTRATED FLOW * 

+ DDM **'*+ Preserved *****  

KK RNZlIl 
RS 3 FLOW 0 
RC 0.05 0.05 0.05 754 0.008 
RX 0 200 250 2 60 300 
RY 3 2 1 0 0 * 

KK N22B8 BASIN 
BA .018 
LG 0.32 0.35 2.65 1.20 3 
UC 0.475 0.373 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 " 
* 
D5M *****  Preserved ***++ 

HEC-1 INPUT 

***  ROUTE RN22m * * t * * * * * * * * t * x r * * * ~ ~ * * * * * * * + ~ * ~ ~ ~ ~ * * * * ~ * e ~ * * * * * S + * * + * ~ * ~ * * + *  

ROUTE RNZ288 IS 1332 FT WITH A SLOPE OF 0.006 
CROSS SECTION IS A SMALLER SUBDIVISION ROAD 

* 
DDM +**** Preserved *****  

KK RNZZB8 
RS 3 FLOW 0 

PAGE 21 

n 

* 
DDM ***** Preserved *+*** 

KK CN22B5 
HC 2 
* . 
* * a *  ROUTE RN22B5 *+*** i '+*** i** i***~~*~**+~%********~***~**~*++**~~*~~~***~~~ 

* ROUTE RN22B5 IS 684 FT WITH A SLOPE OF 0.0058 

October 21, 2000 Callbratlon Storm Page 
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LINE 

LINE 

* CROSS SECTION IS SUBDIVISION ROAD * 
* DDM ****+ Preserved *"*"  

KK RN21B5 
RS 2 FLOW 0 
RC 0.03 0.02 0.03 684 0.0058 
RX 0 1 5 0 55 85 95 145 
RY 8 3 1 0 0 1 3 * 

KK N22B2 BASIN 
BA .023 
LG 0.31 0.35 2.61 1.41 12 
UC 0.475 0.331 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

*" DIVERSION RECOVER DN11p2 + * * * t * * i * * * * * r * * t + ~ ~ ~ ~ ~ * = * + + * * + * * * * ~ ~ * + ~  

RECOVER FLOWS FROM DN11P2 
HEC-1 INPUT PAGE 22 

x *** ROUTE ~ l l p ~  * * * * * * * * * + * * * x r * * * * * r r r r * * + % * * * * i r * * * * * * + h * * * * e * * * * + * * * *  

* ROUTE R11Pg IS 3010 FT WITH A SLOPE OF 0.009 
* CROSS SECTION IS SHALLOW CONCENTRATED FLOW 
* 
* DDM ***** Preselved ***** 

KK RllPE 
RS 12 FLOW 0 

KK N2112 BASIN 
BA .057 
LG 0.32 0.29 4.65 0.32 3 
UC 0.608 0.710 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* DDM a'*** Preserved ***** 

KK CNZ112 
HC 2 0.32 * 
* 
* *** DIVERSION ~ ~ 2 1 1 2  * * * * r * * r * r * * r * r * r r r * * + * * * ~ * ~ + t * * t t t t t * * * + * * ~ ~ * + * ~ ~ * * * * + * * +  

* THIS DIVERSION IS IN PLRCE TO ACCOUNT FOR THE LEVEL 3 IMPROVEMENTS * 
* DDM **** '  Preserved *"*** 

, 
* +** ROUTE ~ ~ 2 1 1 2  r * * + r i + t * i r r * * t * t r + + t * * ~ * * i i i i i i i t t * * * * * ~ ~ ~ ~ ~ * ~ ~ * * ~ ~ ~ * ~ ~ ~ ~ * * ~ ~  

* ROUTE RN2112 IS 866 FT WITH A SLOPE OF 0.0058 - CROSS SECTION IS SHALLOW CONCENTRATED FLOW 
* 
* DDM "+"* Preserved ***** 

HEC-1 INPUT PAGE 23 

Page 
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LINE 

KK RN2112 
RS 4 FLOW 0 
RC 0.05 0.05 0.05 866 0.0058 
RX 0 200 250 260 270 
RY 3 2 1 0 0 

KK N2ZB9 BASIN 
BA .022 
LG 0.34 0.35 2.65 1.20 1 
UC 0.412 0.263 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
* 
* 
* DDM ***+* Preserved t+*** 

KK CN22B9 
HC 2 , 
* 
* * * *  ROUTE ~ 2 2 ~ 9  * * * * * * * i * - r r * * * * * * + * * * * * * * * * * * * * t r i * * * * + * * * + * * * + * * * * + * + * h + e * * +  

* ROUTE RNZZB9 IS 1387 ET WITH A SLOPE OF 0.0058 
* CROSS SECTION IS OVERLAND FLOW 
* DUN ***** Preserved ***** 

KK RNZZB9 
RS 7 FLOW 0 

KK NZZB6 BASIN 
BA .035 
LG 0.30 0.35 2.65 1.20 5 
UC 0.738 0.692 
UA 0 5.0 16.0 30.Q 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
% 

DDM *a" * *  Preserved * + * * a  

KK CN22B6 
KC 2 
* . 

'** ROUTE RN22B6 ***"'****"+***+*+*****8**********+*****************+*%***** 

ROUTE W22B6 IS 834 FT WITH A SLOPE OF 0.0048 
* CROSS SECTION IS OVERLRND FLOW 

* DDM ***** Preserved **'*** 
HEC-1 INPUT 

KK RN22B6 
RS I FLOW 0 

KK N22B3 BASIN 
BA ,009 
LG 0.32 0.35 2.65 1.34 10 
UC 0.471 0.513 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* 
Wbl ***I* Preserved ***+* 

PAGE 24 
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LINE 

d "+ ROUTE RN22B3 * + * * " * + * * * * + + r l t + r r r + * * ~ + + * ~ + + * ~ + + ~ * * ~ ~ ~ * * * + + * * ~ * ~ ~ * * + ~ ~ ~ ~ + * *  

* ROUTE RN22B3 IS 853 FT WITH A SLOPE OF 0.0012 
* CROSS SECTION IS A SUBDIVISION ROAD WITH A WALL ON THE WEST SIDE 
* 
* OOM %****  Preserved * * r e *  

KK RN22B3 
RS 3 FLOW 0 
RC 0.03 0.02 0.03 853 0.0012 
RX 0 1 11 21 51 5 6 141 
RY 8 2 0 2 2 3 
t 

4 

* 
DDM **"* Preserved ***** 

KK CN22B2 
HC 3 .57 

* *" STORAGE PONDING AT WILLIAMS AND 85TH AVE 

*** ROUTE RN22B2 r t***trr i**+*lr* l***~+**r i+rr***r+rr***~*****~~e***+**%~***~*~***  
ROUTE RNZ2B2 IS 73.7 PT WITH A SLOPE OF 0.0054 
CROSS SECTION IS A SUBDIVISION ROAD 

* 
* DDM **"* Preserved ***** 

HEC-1 INPUT 

KK RN22B2 
RS 1 FLOW 0 
RC 0.03 0.02 003 737 0.0054 
RX 0 1 34 39 79 8 4 114 
RY 

115 
8 3 2 0 0 2 3 

% 
8 

KK NZ2A8 BASIN 
BA .a23 
LG 0.26 0.35 2.65 1.41 27 
UC 0.596 0.592 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

t 

* DDB "***" Preserved ***** 

* -**  ROUTE N22A8 * * t * a * * * r * r r * * * r t + + * ~ * ~ * * * ~ * * * ~ ~ * ~ + * * * ~ t t t t ~ * * i i i i i i i i ~ + ~ ~ * ~  
ROUTE RN22AE IS 388 FT WITH A SLOPE OF 0.0052 

* CROSS SECTION IS A SUBDIVISION ROAD 
* 
* DDM *****  Preserved ***+* 

630 KK N22A6 BASIN 
631 BA ,020 
632 LG 0.24 4.35 2.65 1.39 
633 

29 
UC 0.592 0.626 

634 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

PAGE 25 
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KK N22A5 BASIN 

LINE 

LINK 

* 
* DDM *.+** Preserved * * * * *  

HEC-1 INPUT 

KX CN22A5 
HC 3 

' *** STORAGE PONDING AT VIA MONTOYA AND 85TH AVE 

* 
* **' ROUTE RN22A5 +"* * * * * * *+* * * * *+* * r * i r+* l * * * * * * *+ t * * * r *+*+*+*+*  

* ROUTE RN22A5 IS 1348 FT WITH A SLOPE OF 0.0045 
* CROSS SECTION IS A RUKAL ROAD * 
* DDM '**** PreSerMd ***** 

KK RN22A5 
RS 5 FLOW 0 
RC 0.04 0.03 0.04 1348 0.0045 
RX 0 300 310 320 340 
RY 4 3 1 3 3 
* 

KK N22AZ BASIN 
BA ,009 
LG 0.33 0.35 2.65 1.28 6 
UC 0.833 1.493 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

PAGE 26 

* 
* 
* DDM **-"* Preserved ***** 

HEC-1 INPUT PAGE 27 

ID. ....... 1.......2.......3.,......4.......5.......6.......7...,,...8,.......g......lO 

* *** STOP\RGE P ~ R Q S  * * * * * * * * * + * + r * + * + r r = * * * * + * f - * * r * + * * * + * * * e  

DETENTION POND FOR PRMROS SCHOOL 
30' WEIR (50' WIDE) (DRAINWE REPORT), WEIR ELEVATION = 1280.39 

WEIR cnwv = 7 7 - - . . - - - - . 
* A 4'X 8' BOX CULVERT DRAINS THE SUBBASIN 
* 

October 21, 2000 Calibration Storm Page 
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LINE 

* - **+ ROOTE R 2 2 U 1  * * * * * r t * r * * * t r * r + * r l * * r r + * + * * + * * * * - * * * ~ ~ + * * + * - + + ~ * * * * * * ~ + * * + * * * * ~  

ROUTE RZ2AX1 I S  464 FT WITH A SLOPE OF 0 . 0 0 3 7  
* CROSS SECTION I S  THE CHANNEL ON THE SOUTH SIDE OF DEER VALLEY ROAD * 

DDM ***** P r a S e r v e d  ***** 

KK R22AX1 
RS 1 FLOW 0 
RC 0 . 0 4  0 . 0 3  0 . 0 4  464  
RX 0 1 2 7  3 6 62 1 0 0  1 5 0  
RY 8 4 1 1 4 4 5 
+ 

KK N2ZA1 BASIN 
BA , 0 2 0  
LG 0 .28  0 . 2 7  8 . 8 0  0 . 0 7  1 4  
UC 0 . 3 4 6  0 . 3 5 8  
UA 0 5 . 0  16 .0  3 0 . 0  '5.0 -- 
u A 1 0 0  * 
* 
* DDM ***** Preserved ***** 

* 
* *** ROUTE ~ 2 2 ~ ~ 2  * * - * + r * * * r + * * * * * r t * r * * * * r * * * - * = i * * * * * * ~ * * * ~ ~ ~ * ~ * + + + * ~ x ~ ~ ~ * ~ * ~  

* ROUTE R22AXZ I S  2 8 3  FT WITH A SLOPE OF 0 . 0 0 2 5  
* CROSS SECTION I S  THE CHANNEL ON THE SOUTH SIDE OF DEER VALLEY ROAD 
* 
* DDM *'*'* Preserved a*'++ 

HEC-1 INPUT 

* 
* *** DIVERSION RECOVER D l 1 1 1 2  *+**********t**+******++t**ttt t t t t t t t+*~~~~**+++ 

* RECOVER FLOWS FROM D l 1 1 1 2  

* 
* .** ROUTE R12E ' * * ' + * * r * + + * * r * * i r * * ~ ~ * * ~ ~ * * * * r * * * * * * ~ ~ * e * ~ ~ * ~ * + * * ~  

+ ROUTE R12E I S  1 5 0 5  FT WITH A SLOPE OF 0 .004  
CROSS SECTION I S  OVERLAND FLOW 

* 
* DDM *****  preserved *%'** 

--- 
RS 1 0  FLOW 0 
RC 0 . 0 5  0 . 0 5  0 . 0 5  1 5 0 5  0 .004  
RX 0 2 0 0  2 5 0  2 6 0  2 7 0  2 8 0  3 3 0  
RY 3 2 0 0 

5 3 0  
2 8 * 

7 0 2  KK N l l I 1 3  BASIN 
7 0 3  BA . 0 2 7  
7 0 4  LG 0 . 3 2  0 . 3 5  2 . 6 5  1.31 
7 0 5  UC 0 .750  0 . 7 2 8  
7 0 6  UA 0 5 . 0  1 6 . 0  30.0 6 5 . 0  7 7 . 0  8 4 . 0  9 0 . 0  9 4 . 0  9 7 . 0  

PAGE 2 8  
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. 
DDM *****  P r e s e r v e d  *+-** 

L I N E  

KK C2ZAX3 
HC 3 

* *'* STORAGE AT DEER VALLEY ROAD 

* **-  ROUTE R*2AX3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ROUTE R22AX3 I S  512 F T  WITH A SLOPE O F  0.0025 
CROSS SECTION I S  THE CHANNEL ON THE SOUTH S I D E  OF DEER VALLEY ROAD 

* 
* DDM **** Preserved ***** 

HEC-1 INPUT PAGE 29 

KK N22A4 BASIN 
BA .023 
LG 0.10 0.35 2.65 1.50 95 
UC 0.296 0.340 

KK NllIl BASIN 
BR ,038 
LG 0.31 0.35 2.65 1.37 13 
UC 0.967 1.342 
UA o 5.0 16.0 30.n 65.0 7 7 n  84.n 90.0 44.0 07 

UA 100 * 

KX N2ZA7 BASIN 

"** STORAGE AT V I A  MONTOYA AND 83RD RVE 
* 

O c t o b e r  21, 2000 C a l i b r a t i o n  Starm Page 
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LINE 

* 
* 
" DDM *****  P r e s e r v e d  ***+* 

HEC-1 INPUT PAGE 30 
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INPUT 
LINE 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

( V l  ROUTING (--->) DIVERSION OR PUMP FLOW 

I .  ) CONNECTOR 

NllPl 
v 
v 

RNllPl 
v 
v 

SRNllP 

(<---I RETUHN OF DIVERTED OR PUMPED FLOW 

- - - - - - - > N11L11 
DNllLl 

v 
v 
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384 
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467 DUMMY ..... 
v 
v 

4 63 SDiJMMY 

476 
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" 
RllPE 

October 21, 2000 Calibration Storm 



62 3 

$25 

O3U 

636 

642 

644 

651 

656 

662 

668 

670 

677 

682 

688 

> 

696 
695 

697 

02 

708 

710 

717 

722 

28 

34 

740 

' 6 

722 

ctober 21 
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V 
v 
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RUNOFF ALSO COMPUTED AT THIS LOCATION 
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RUNOFF SUMWARY 
FLWi IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQURRE MILES 

MAXIMW TIME OF 
STAGE MAX STAGE OPERATION STATION 

PEAX TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

0. 5.67 0. 0. 0. 

0. 5.92 " " A 

HYDROGRAPH AT 
NllPl 

ROUTED TO 
RNllPl 

ROUTED TO 

HYDROGRAPH AT 
NllL5 

HYOROORAPU AT 
N11L1 

DIVERSION TO 
UllLlI 

HYDROGRAPH AT 
rnllL1 

RWTED TO 
ILN11AE 

2 COMBINED AT 
CllI31 

ROUTED TO 
RllI31 

ROUTED TO 
R11X32 

HYDROGRAPH AT 
N11123 

3 COMBINED AT 
C11123 

ROUTED TO 
R11123 

ROUTED W 

Page 
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PEAK TI= OF 
OPERATICN STATION FLOW PW( 

A V g W E  610PT FOR WIMP4 PERIOD BASIN MAX= TTME OF 
IIRG1L STAGE W STME 

6-HOUR 24-HOUR 72-ROUR 

HYDROGRAPH AT 
N11124 

ROUTED TO 
R11IZ4 

HYDROGRAPH AT 
NllI3 

2 COMBINED AT 
CN1113 

HYDROGRAPH AT 
NllI2 1. 8.1 

2, B'P2 

if. 5.67 

0. 5 .Jn  

0. 5.67 

" 5 . 7 =  

2 COMBINED AT 
CNllI2 

HYDROGRAPH AT 
NllL2 

DIVERSION TO 
N11L2I 

HYDROGRAPH AT 
DN11L2 

ROUTED TO 
RN11L2 

2 COMBINED AT 
C11133 

DIVERSION TO 
111331 

HYDROGRAPH AT 
Dl1133 

ROUTED TO 
RI33S 

HYDROGRAPH AT 
NllI27 

3 COMBINED AT 
C11126 

ROUTED TO 
RllI26 

HYDROGRAPH AT 
NllI22 

2 COMBINED AT 
CllI22 

ROUTED TO 

ROUTED TO 
RllI22 

HYDROGRAPH AT 
NllI6 

2 COMBINED AT 
CllI16 

ROUTED TO 

October 71 ZOO0 Calibrati~n Storm 
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PEAK 
FLOW 

TIME OF 
PERR 

amma FLOW 6 0 ~   MAX^ PERICW BASIN ~h~1mu.4 TIME OF 
ABXA STAGE MAX STAGE 

6-HOUR 24-ROUR 72-=OUR 
OPEEATION 

HYDROGRAPH AT 
NllIl 

2 COMBINED AT 
CN1117 

HYDROGRAPH AT 
NllL3 

DIVERSION TO 
N11L3I 0. 

HYDROGRAPH AT 
ONllL3 2. 

ROUTED TO 

HYDROGRAPH AT 
NllI30 

HYDROGRAPH AT 
N11128 

HYDROGRAPH AT 
Dl1133 

ROUTED TO 
R133E 

4 CONBINED AT 
C11130 

ROUTED TO 
RllI30 

ROUTED TO 
R11129 

DIVERSION TO 
N11L4I 

RQUTED TO 

ROUTED TO 
R m 8 7  

2 COMBINED AT 
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PEAK TTTHE OF A V E W E  FlDW IIlR Mh*Im PERlOD 
OPEFSaTIM STATIOW FlOW PWU( 

6-IIWR 24-HOUR 72-HOUR 

CNZ2B4 

ROUTED TO 
RN2284 

HYDROGQAPH AT 
NZ2B1 

2 COMBINED AT 
CN22B1 

ROUTED TO 
RNZZBl 

HYDROGRAPH AT 
NllI20 

HYDROGRAPH AT 
NllI21 

4 COMBINED AT 
C11IZO 

ROUTED TO 
SllIZO 

ROUTED TO 
R11120 

HYDROGRAPH AT 
NllIll 

2 COMBINED AT 
CllIll 

ROUTED TO 
RllIll 

HYDROGRPPH AT 
NllI12 

2 COMBINED AT 
CllI12 

DIVERSION TO 
111121 

HYDROGQAPH AT 
Dl1112 

ROUTED TO 
RIl2S 

HYDROGRAPH AT 
NllI3 

2 COMBINED AT 
CN1119 

HYDROGRAPH AT 
N11110 

ROUTED TO 
RllllO 

HYDROGRAPH AT 
NllI8 

2 COMBINED AT 
CNllI8 

5 COMBINED AT 
D W Y  

ROUTED TO 
SDUMMY 

BASIN MPIXIWJM TIMG OF 
=A STAGE *IAX STAGE 

HYDROGRAPH AT 
NllPZ 

uCtober 21, 2000 Cal ib ra t ion  Storm 



PEhK T m  OF 
STATION ELQW PEAK 

AVERAOE FLOW EOR I9-X- PERIOD BASIN M I K W  TIME OF 

AREA ST- I9-X STAOE 
6 - K m  2 4 - x m  7 2 . ~ 0 0 ~  

DIVERSION TO 
NllP2I 

HYDROGRAPH AT 
DN11P2 

ROUTED TO 

HYDROGRAPH AT 
N2lIl 

2 COMBINED AT 
CN2111 

DIVERSION TO 
NZiIlI 

HYDROGRAPH AT 
DN2111 

ROUTED TO 
RN2111 

HYDROGRAPH AT 
NZ288 0. 5.67 

ROUTED TO 
RN2288 

HYDROGRAPH AT 
N22B5 

2 COMBINED AT 
CN2285 

ROUTED TO 

HYDROGRAPH AT 
DNllP 

ROUTED TO 
RllPE 

HYDROGRAPH AT 
N2112 

2 COMBINED AT 
CN2112 

DIVERSION TO 
NZlI21 

HYDROGRAPH AT 
DNZlI2 

ROUTED TO 
RN2117 

HYDROGRAPH AT 
N22B9 

2 COMBINED AT 
CN22BB 

ROUTED TO 
RN2289 

HYDROGRAPH AT 
N22B6 

2 COMBINED AT 
CN22B6 

ctober 21, 2000 calibration Storm 
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PEAK T m  OF 
OPERATION SZATIW FLOW PEAK 

BASIN HAXIMM T W  OF 
lRWL STAGE Mu( ST- 

ROUTED TO 

HPDRWUAPH AT 

2 COMBINED AT 

ROUTED TQ 

3 C W I N E D  AT 

ROWTEV TO 

ROUTED TO 

HYDROGRAPH AT 

2 C6M!AImD AT 

BOUTED TO 

HYDROGRAPH AT 

HYDRQGRRPH AT 

3 COMBINED AT 

ROUTED T O  

ROUTED TO 

HYDRWWiPH AT 

HYDR06BdPX AT 

3 CCWBINED AT 

ROUTED TO 

ROUTED TO 

HYWOGRAPH AT 
N I ~ I  

2 COMBINED AT 
C2ZAXZ 

ROUTED TO 
az2Zw.2 

HYDROGWLPH AT 
N l l I 1 2  .. 0.0" 

ROUTED TO 
R12E 0. 0.0% 

HYDROGRAPH RT 
N l l I l Z  0 .  8.2'.  
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