
I.. _ 
- 4 

ARROWHEAD LAKES 
HYDROLOGY REPORT 



: 6f MI: L&ra~)r 
... . ,.rru,r-- +? 

ARROWHEAD LAKES 
HYDROLOGY REPORT 

VOLUME AL 

Contract FCD 99-44 

May 30,2001 

Prepared by: 

E?wonmenral Solufro~~r 

Suite 125 
PhoenDc, AZ 58008 I 

Phone (602) 244 2566 
Fax (602) 244 8947 I 

Web: www.entellus.com 

In m~ociarion m'th: 

PENTAWRE 





Glendalemeoria Area Drainage Master Plan Update 

FCD 99-44 

TABLE OF CONTENTS 

ARROWHEAD LAKES HYDROLOGY REPORT (VOLUME AL) 

SECTION AL-1: INTRODUCTION ........................................................................................ 1:l 

SECTION AL-2: ADWRIFEMA FORMS ............................................................................... 2:l 

SECTION AL-3: MAPPING AND SURVEY INFORMATION ........................................... 3:l 

........................................................................................... 3.1 . Field Survey Information 3:l 

..................................................................................................................... 3.2 Mapping 3:l 

.............................................................................................. 3.2.1 Watershed Map 3:1 

3.2.2 Soils Map ....................................................................................................... 3:2 

............................................................ 3.2.3 Land Use Map (Existing Conditions) 3:2 

SECTION AL-4: HYDROLOGY ............................................................................................. 4:l 

4.1 Method Description ................................................................................................... 4:1 

4.2 Parameter Estimation ................................................................................................. 4:2 

............................................................................... 4.2.1 Drainage Area Boundary 4:2 

4.2.2 Watershed Work Map .................................................................................... 4:4 

....................................................................................................... 4.2.3 Gage Data 4:4 

4.2.4 Statistical Parameters ..................................................................................... 4:4 

................................................................................................... 4.2.5 Precipitation 4:4 

4.2.6 Physical Parameters ....................................................................................... 4:4 

4.3 Problems Encountered During the Study ................................................................... 4:7 

..................................................................... 4.3.1 Special Problems and Solutions 4:7 

4.3.2 Modeling Warning and Error Messages ........................................................ 4:8 

4.4 Calibration .................................................................................................................. 4:9 

............................................................................................. b SECTION AL-5: HYDRAULICS 5:l 



5.1 Method Description ................................................................................................... 5:l 

................................................................................................. 5.2 Parameter Estimation 5:l 

5.3 Hydraulic Analysis ..................................................................................................... 5:l 

5.3.1 Weir Analysis ................................................................................................. 5:l 

............................................................................................. 5.3.2 Culvert Analysis 5:2 

5.3.3 Channel Analysis ........................................................................................... 5:2 

..................................................................................... 5.3.4 Storm Drain Analysis 5:2 

5.4 Final Results ............................................................................................................... 5:3 

...................................................................................... 5.4.1 Hydrologic Analysis 5:3 

................................................................................... 5.4.2 Verification of Results 5:5 

APPENDIX A . REFERENCES ............................................................................................ A:l 

A.1. Data Collection Summary ......................................................................................... A:2 

............................................................................................... A.2. Reference Documents A:2 

A.3. General Documentation and Correspondence .......................................................... A:3 

a .................................................................................................... A.4. Survey Field Notes A:4 

....................................................................................................... APPENDIX B . PLATES B:5 

........................................................................................ APPENDIX C . COMPUTER CD C:l 

.... APPENDIX D . HYDROLOGIC ANALYSIS SUPPORTING DOCUMENTATION D:l 

D.1. PRECIPITATION DATA ......................................................................................... D:2 

...................................................... D.2. PHYSICAL PARAMETER CALCULATIONS D:3 

D.3. HYDROGRAPH ROUTING DATA ........................................................................ D:4 

D.4. STORAGE ROUTING DATA ................................................................................. D:5 

D.5. FLOW SPLITS AND DIVERSIONS DATA ........................................................... D:6 

D.6. PEAK FLOW DATA ................................................................................................ D:7 

APPENDIX E . HYDRAULIC CALCULATIONS ............................................................. E:l 

APPENDIX F . 100.YR. 24-HR EXISTING CONDITIONS HEC-1 OUTPUT ............... F:l 



LIST OF TABLES 

Table AL-1 Data Collection Summary 
Table AL-2 HEC-1 Peak Flows Summary 

LIST OF FIGURES 

Figure AL-1 Vicinity Map 
Figure AL-2 Sub-watershed Boundaries 
Figure AL-3.1 Lake and Weir Location Map 
Figure AL-3.2 100-year Water Surface Elevation 
Figure AL-3.3 100-year Water Surface Elevation 
Figure AL-3.4 100-year Water Surface Elevation 

LIST OF PLATES 

Plate AL-1 HEC-1 Schematic 
Plate AL-2 Hydrology Map 
Plate AL-3 Existing Land Use 
Plate AL-4 Soils 

iii 



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

TECHNICAL DATA NOTEBOOK (TDN) 
ARROWHEAD LAKES HYDROLOGY 

SECTION AL-1: INTRODUCTION 

The information and analysis presented in this hydrology submittal is a part of the scope of work 

performed by Entellus, Inc. and Pentacore Arizona for the Flood Control District of Maricopa 

County (District) under Contract FCD NO. 99-44. The purpose of this report is to present and 

summarize the results of the Detailed Hydrology Analysis of the Arrowhead Lakes area which is 

located in northeast Glendale. In addition, it documents the methodology, assumptions, problems 

and solutions encountered during the development of the hydrology model. 

This area is part of the Glendale/Peouia Area Drainage Master Plan (ADMP) study completed in 

May 1987 (Reference I), which has been subsequently updated by Entellus. The objective of the 

analysis is to hydrologically model the entire lake system for the 100-year, 24-hour storm event, and 

perform an as-built survey of the weirs located within the lake systems, golf courses, and retention 

basins. 

The detailed study limits for this task area are comprised of the Arrowhead Lakes, Arrowhead 

Legends Master Planned Communities, and the master planned development within Section 24, 

Township 4 North, Range 1 East. The Interstate Loop 101 bounds the area on the south, 

Thunderbird Park, Hedgpeth Hills, and Deer Valley Road on the north, Hedgpeth Hills on the east, 

and 75th Avenue on the west (see Figure AL-1). The study area consists of approximately 2.7 

square miles. 
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FIGURE AL-1 
Vicinity Map 
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a The Arrowhead Lakes study area is comprised of single family, multi-family, and commercial 

developments. In addition, a school site, golf courses, and multi-use lakes are incorporated within 

the Arrowhead Lakes study area. 

Currently, most of the runoff from offsite areas and the developed residential communities within 

this study area drain directly to a series of lakes andlor open spaces that are situated internally within 

the developed communities. There are additional retention areas within the Legends and Section 24 

communities. The lakes were primarily designed to provide a source of irrigation water for the 

adjacent golf courses and grassed landscape areas. Additionally, the lakes were designed to 

attenuate tributary storm runoff by surcharging storage in areas that were designed into the over- 

bank of the lakes. The lake systems design hydrology used the 100-year, 24-hour storm event with 

the NRCS (formerly SCS) TR20 model (Reference 2). Each lake employs a series of weirs that 

control the operational water surface and the floodwater surface elevation. Storm flows cascade 

through the system and outfall to either a channel flowing south, located just north of Loop 101 at 

approximately the 55'h Avenue alignment, or to a concrete lined channel flowing west along the 

north side of Loop 101. The system, on a whole, has reportedly never been completely as built and 

hydrologically analyzed for the current conditions. 

This report provides an updated hydrologic analysis for the different lake systems. The model also 

includes the as-built data for each weir, drainage structure, and the adjacent ground, A stage- 

storage-discharge relation for each lake and channel routing parameters were developed using the 

1996 topographic mapping (Reference 3) and the detailed survey of all structures provided by 

Pentacore Arizona for this project. Per City of Glendale's request, the model was evaluated for the 

100-year, 24-hour storm event assuming that the initial water surface elevation was at the top of weir 

crests elevation. This assumption may be conservative and some of the lakes may be operating at a 

lower elevation, but operating the lakes above the weir elevation is unlikely. Therefore, any storage 

below the weir crest was ignored. The lakes current water surface boundaries were based on the 

1996 aerial photographs (Reference 4) drawings. The study area is currently developed with 
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undeveloped tributary area of natural desert and mountain lands to the north and east. Therefore, 

only the existing condition model was analyzed. 

Page AL - 1 :4 



SECTION AL-2: ADWRIFEMA FORMS 

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

3.1. Field Survey Information 

Field surveys were conducted by Pentacore Arizona, LLC and were tied to the same 

controls used for the overall study and documented in the Glendale/Peoria ADUP 

Update Survey Report included in Appendix C of the Glendale/Peoria Area 

Drainage Master Plan -Hydrology Report - Volume HY. Refer to Appendix A.4 of 

this report for the field survey notes specific to the Arrowhead Lakes Hydrology 

Study. The weirs, culverts, and adjacent ground elevations were described with 

enough elevation points so that rating curves could be built for each type of structure. 

Aerial mapping vertical and horizontal controls, as well as mapping verification, was 

performed under a different contract, Contract FCD 1999C065 (Reference 5). 

3.2 Mapping 

The District provided mapping for this study from a couple of sources. One source 

was the 1996 District aerial topographic mapping and mapping developed for this 

project by Databased Terrain Mapping, Inc. (DTM), in January 2000, under the 

above-mentioned contract, the other was the topographic mapping developed as part 

of the Arizona Canal Diversion Canal Area Drainage Master Study (Reference 9). 

3.2.1 Watershed Map 

The watershed boundaries and hydrologic parameters were obtained primarily 

from the 1:200 scale maps with two (2)-foot contour intervals from the 

sources mentioned above. This mapping covers the entire study area. In 

addition, the sub-basins were delineated based on previous as-built and 

grading plans prepared by others (see Table AL-1 included in Appendix A), 
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1996 aerial photographs provided by the District, aerial photographs generated 

by DTM as part of the above mentioned contract, and field observations. 

Refer to Plate AL-2 for the Hydrology Map. 

3.2.2 Soils Map 

The electronic soils map was obtained from the District's GIs Department. 

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

Central Maricopa County, Arizona (Reference 6).  Refer to Plate AL-4 for 

the soils map. 

3.2.3 Land Use Map (Existing Conditions) 

The existing land use mapping was obtained from the 1996 aerial photographs 

provided by the District (Reference 3) and through field observations. Refer 

to Plate AL-3 for the Land Use Map. 
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SECTION AL-4: WDROLOGY 

4.1 Method Description 

The peak flows and volume estimates in this study area were obtained through 

precipitationlrunoff 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 7). 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 referred as The Drainage 

Manual) (Reference 8). 

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

The 100-year, 24-hour storm event was used as the base model for this study because 

it produces higher volumes than the 6-hour storm. The purpose of this study was to 

estimate the lakes water surface elevation as the 100-year storm passes through the 

system. In addition, the 100-year, 2-hour storm was used to calculate retention 

volumes for the subdivisions and commercial areas located in the southern portion of 

the Arrowhead Lakes and Legends development that do not drain to the lakes. For 

those areas within Sections 19 and 20 that has on-site retention, the calculated volume 

was diverted out of the runoff hydrograph. See the retention volume calculations 

table included in Appendix D.4. Flow through the lakes was modeled using level 

pool reservoir routing in conjunction with a depth versus storage table. The Normal- 

Depth routing method was used for routing hydrographs through streets, golf courses, 

and channels. 
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4.2 Parameter Estimation 

4.2.1 Drainage Area Boundary 

Drainage area boundaries were estimated based on the following: topographic 

mapping information (Reference 3), extensive field observations, previous 

studies, and as-built and grading plans (see Table AL-1 in Appendix A). The 

study area was divided into five sub-watersheds. The first sub-watershed 

includes the Arrowhead Lakes community within Section 20, Township 2 

North, Range 2 East (see Rigure AL-2) and off-site tributary area to the north 

and east. The second sub-watershed consists of the Arrowhead Legends 

community within Sections 18 and 19, Township 2 North, Range 2 East, and 

the off-site tributary to the north. The third sub-watershed includes the south 

half of Section 19 and the southwest quarter of Section 20, Township 2 North, 

Range 2 east. The fourth sub-watershed consists of the east portion of Section 

24, Township 2 North, Range 1 East. The last sub-watershed includes the 

west portion of Section 24. Each of the sub-watersheds was delineated into 

several smaller sub-basins as shown in Plate AL-2. 

The scope of work for modeling the Arrowhead Lakes in this study focused 

on refining the existing GlendaleIPeoria ADMS model (Reference 9), which 

was furnished by the District, by providing a more detailed delineation of sub- 

basins and updated volume/dischargelstage relationships within the lakes. 

Most of the sub-basins within Arrowhead Lakes drains to the lakes or 

detention basins. Flow-split locations were identified and basins were further 

divided in an attempt to more precisely track the movement of runoff through 

the area. 
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Sub-watershed Boundaries 
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4.2.2 Watershed Work Map 

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

developed by Kaminski-Hubbard as part of the ACDC ADMS (Reference 9) 

and the new mapping developed by DTM, Inc. specifically for this project 

(Reference 5). 

4.2.3 Gage Data 

Gage data was available for some of the main watercourses downstream of the 

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

overland flow through streets, parcels, and artificial lakes. Therefore, the 

gage data would not show a good correlation for the needs of this project. 

4.2.4 Statistical Parameters 

Precipitatiodrunoff models were used to develop the hydrology for this area. 

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

4.2.5 Precipitation 

Precipitation data were obtained from the isopluvial maps contained in the 

NOAA Atlas of Arizona (Reference 10). Selected isopluvial maps used for 

Maricopa County were also encountered in The Drainage Manual (Figures 

2.1 through 2.13) (Reference 8). Copies of these figures, as well as the 

PreFre output, were included in Appendix D.1. 

4.2.6 Physical Parameters 

4.2.6.1 Basin Parameters 

Soil type and land use percentages were measured using the 

District's Geographic Information System (GIS) database 

(Reference 6).  This information, as well as other physical 
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parameters estimated from the work maps, was entered into the 

Drainage Design Menu System (DDMSW) 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 are less than five square miles. The Clark Unit 

Hydrograph parameters were calculated using the MCUHPl 

module of the DDMSW software. Supporting documentation and 

DDMSW reports are included in Appendix D.2. 

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 routing 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 

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 because the Normal-Depth method 

resulted in unstable flow. 

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 were included in Appendix D.3. The 
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times of concentration and routing reaches for the project area 

were shown on Plate AL-2. 

4.2.6.3 Storage Routing Parameters 

Storage for each lake was modeled using the level pool reservoir 

routing method. Stage/storage/discharge relationships were 

obtained from the weir rating tables and the incremental capacity 

of each lake. The starting water surface elevation for both weir 

and volume calculations were based on the assumption that the 

operational water surface elevation was the same as the top of weir 

elevation. In addition, the horizontal limits of each lake were 

based on aerial photographs and as-built grading plans. Specific 

information was included in Appendix D.4. 

4.2.6.4 Subdivision Required Storage 

Individual storage for subdivisions and commercial areas 

specifically within Sections 19 and 20 was estimated by 

calculating the 2-hour, 100-year runoff volume for areas within the 

sub-basin that have retention storage. For the commercial area, the 

volume was reduced by 20% due to the assumption that the 

parking lot area does not provide the full storage capacity. This 

reduction was made to compensate for a portion of the runoff 

bypassing the detention basin, which was often the case. Diversion 

cards were used for simulating the impact of storage for all 

subdivisions and commercial development known to meet the 

storage requirements. Detailed calculations of storage were 

included in Appendix D.4. 
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4.2.6.5 Flow Splits and Diversions 

Flow split estimates for the study area were generally modeled at 

the lakes that have two or more outfalls, or locations where split- 

flow conditions may occur. In particular, at weirs, culverts, 

channels, and storm drains. The flow splits at the weirs were 

estimated based on an iterative process using the weir's rating 

curve and HEC-1 peak flow over the weir. Flow splits at culverts 

and storm drains were estimated based on rating curves specific to 

each type of structure. In addition, it was assumed that full-flow 

capacity, not the inlet capacity, governed the discharge capacity of 

the storm drain for the sub-basins east of 67" Avenue. Therefore, 

the full-flow pipe capacity was diverted into the storm drain and 

the excess flow stayed as overland flow in the HEC-1 model. It 

was assumed that the channels would be flowing full, and any 

excess flow would continue in its original direction. Detailed 

calculations of the flow splits were included in Appendix D.S. 

4.3 Problems Encountered During the Study 

4.3.1 Special Problems and Solutions 

The problems and solutions for the Arrowhead Lakes Hydrology are presented 

as follows: 

4.3.1.1 Arrowhead LakesiArrowhead Legends 

The survey points by Pentacore were approximately 1 to 2 feet off 

from the ACDC ADMP mapping. Therefore, the contour mapping 

was used only to establish channel routing parameters and identify 

general trends. 
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4.3.1.2 StageIDischarge at 67th Avenue 

The configuration of the overflow structures between Lake 16 and 

Lake L21AP3 (Plate AL-1) includes two outlets into a 24-inch 

diameter storm drain flowing south along 67'h Avenue, two weirs 

controlling flows from each lake, and two 4' x 8' box culverts 

under 67' Avenue. 

The stageldischarge relationship at 67" Avenue was developed 

differently than the other lakes because the interaction of the lakes 

on either side of 67" was uncertain. The storage volume required 

and contributing flow for each lake on either side of 67'h Avenue 

was analyzed. The lake to the east side of 67a Avenue required a 

greater storage area and the contributing flow was also 

significantly larger. The hydrographs for both lakes peaked at the 

same time, which meant that Lake 16 would overflow into Lake 

L21AP3. The dual 4' x 8' culverts located under 67" Avenue 

restricted the amount of flow from Lake 16 into Lake L21AP3 and 

a hydraulic analysis on the culvert was performed to determine the 

stagelstorageldischarge relationship of Lake 16 into Lake L21AP3. 

4.3.2 Modeling Warning and Error Messages 

4.3.2.1 Arrowhead LakeslArrowhead Legends 

There were no ERROR messages in the 100-year, 24-hour HEC-1 

model. Warning messages generated by the HEC-1 were 

examined to ensure the model was not adversely affected. 

The only warning message encountered for the HEC-1 model of 

the Arrowhead Lakes sub-basins is as follows: 
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WARNING --- MODIFIED PULS ROUTING MAY BE 

NUMERICALLY UNSTABLE FOR FLOWS BETWEEN 

(Value) TO (Value) 

In all but three cases, the calculated peak discharge was not within 

the range reported and the comment was disregarded. The 

hydrographs of the three routing reaches that were within the range 

of the specified flows were examined. The hydrographs showed 

no signs of instability and the warning was ignored. 

There are additional warning messages for the 100-year, 24-hour 

model that can he found in the Error and Warning Section of the 

Glendale/Peoria Area Drainage Master Plan - Hydrology - 

Volume HY. 

4.4 Calibration 

There is no adequate gaging data or reliable high water marks to make an accurate 

calibration of the model. Additionally, the nature of the lake system makes it 

unreliable to compare flows to the District gaging data because a significant amount 

of storage characterizes this area. 
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SECTION AL-5: HYDRAULICS 

5.1 Method Description 

Hydraulic analysis for the Arrowhead Lakes and Legends study area consisted of 

modeling the existing lake weirs, culverts, channels and storm drain outlets. The lake 

weir analysis was accomplished by using a weir formula for broad-crested weirs to 

determine the headwater elevation over the weir crest (Reference 13). Culvert 

analysis was accomplished by using the FHWA culvert analysis program, HY8, 

version 6.0 (Reference 11). Channel and storm drain analyses was accomplished by 

using Manning's formula as implemented by Haested Methods Flowmaster PE, 

version 6.0 (Reference 12), an open channel flow software program. The hydraulic 

analysis is presented in Appendix D.4. 

5.2 Parameter Estimation 

Values of weir discharge-coefficients were interpolated linearly fiom Table 5-3 

contained in the Handbook of Hydraulics (Reference 13). The Manning's roughness 

coefficient for channels, culverts and storm drain pipes was estimated from the 

Manning's n values on page 7-22 of Reference 13 and engineering judgment. Copies 

of Table 5-3 and Manning's n values are provided in Appendix D.4. 

5.3 Hydraulic Analysis 

5.3.1 Weir Analysis 

The weir formula for broad-crested weirs was utilized to generate a stage- 

discharge rating table for each weir with the incremental headwater associated 

to discharge-coefficient values (Reference 12). The headwater elevation over 

weir crest was determined from the weir formula Q = c*L*H~'~. Coefficient 

Entellus'" 
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"C" was determined from Reference 13. See Appendix D.4 for the stage- 

discharge summary and the weir formula rating table. 

5.3.2 Culvert Analysis 

The outfall culverts in Lake 9 are the controlling factor for the lake stage- 

storage-discharge analysis due to outlet control. The stage-discharge rating 

table was generated by using the FHWA culvert analysis program, HY8 

version 6.0 (Reference 11) to determine the headwater in the lake. For the 

two (2) outfall culverts in Lake 9, a 6'x 3' and a 4'x 3'measureded in the field, 

an equivalent two (2) 5'x 3' were used in the HY8 analyses. See culvert HY8 

outputs in Appendix D.4. 

The culvert that drains Lake L21AP4 restricts the outflow of the lake at higher 

stages. The capacity of this culvert was analyzed using the inlet control 

nomograph, contained in the FHWA manual (Reference 15). Inlet control 

was assumed because of the short culvert length and the absence of backwater 

effect. A copy of the inlet control nomograph is included in Appendix D.4. 

5.3.3 Channel Analysis 

The channel between Lake 8 and Lake 9 was the controlling factor for the lake 

stage-storage-discharge analysis due the submerged weir condition in Lake 8. 

The stage-discharge rating table was generated by using the Flowmaster 

program (Reference 12) to determine the headwater elevation in the lake. See 

channel Flowmaster outputs in Appendix D.4. 

5.3.4 Storm Drain Analysis 

The relief storm drain pipes for Lakes 16, 17 and 21 were analyzed with the 

assumption that the pipes are at flowing-full capacity. The flowing-full 

capacity was estimated using the Flowmaster program (Reference 12). See 

storm drain Flowmaster outputs in Appendix D.4. 
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5.4 Final Results 

5.4.1 Hydrologic Analysis 

The estimated 100-year water surface elevations of the lakes within the study 

area do not appear to adversely affect the adjacent homes. However, there are 

a few structures that are under capacity for the 100-year rainfall event. These 

structures will cause water to flood streets and may cause accessibility 

problems. 

The study assumes that all the lakes are at their maximum operating level (top 

of weir crest) at the beginning of the storm event. Some of the overflow 

structures could become clogged and would significantly affect the lake 

elevation. Additionally, the channel along the west side of 69"Avenue south 

of Arrowhead Loop Road is under capacity for the 100-year event in some 

areas. The normal depth calculations for this channel are presented in 

Appendix E. This channel drains to a detention basin (Basin N21A43 in 

Plate AL-1) that has an outfall weir and storm drain that appear to be 

inadequate for the 100-year storm as well. The weir would back up flow in 

the detention basin to a stage of 1258.9 feet during the 100-year event. Once 

the water surface exceeds 1258 feet, the water would pond at the corner of 

69" Lane and Pontiac Drive as well as the comer of 70" Avenue and Pontiac 

Drive up to a depth of one foot. The backwater effect on the upstream culvert 

draining into this detention basin at 69h Lane would cause flow to overtop the 

road at this location. The building pad of the homes in the area is not known 

and it is possible that a few homes could become flooded. The outlet of this 

detention basin (combination of weir and storm drain) seems to be set too high 

to adequately discharge the 100-year flows without detrimental affects 

upstream. 
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The combination of weir and storm drain at the end of route R21A16 restricts 

the flow and does not add any additional storage area. The channel does have 

enough capacity for the 100-year event (see calculations in Appendix E), but 

it is possible that the storm drain could become clogged during a major 

rainfall event and flooding the backyard of the houses along the channel. 

Flows within the golf course channel are approximately 2 feet to 4 feet deep 

under a 100-year storm, with velocities ranging from 2 fps to 6 fps. Major 

culvert crossings do not seem to overtop the adjacent streets or the golf course 

berms, judging by the contour elevations obtained from Reference 2. Golf 

courses that are not draining to the lakes drain to drywells located at low 

points within the golf course, the ponding depths at these drywells are 

approximately 2 to 3 feet deep. 

Peak flows leaving the site through the box culvert located under Loop 101 

and the 55th Avenue alignment is estimated to be 730 cfs. Based on the 

original TR-20 model, peak flow at this same location was 1505 cfs. The new 

model shows that the flows for the as-built condition are approximately fifty 

percent of the original design flows. Therefore, downstream facilities are 

most likely adequate to handle the reduced flows. 

Comparison of the flows also showed a significantly larger flow in the new 

hydrology model flowing under 67'h Avenue to the west into Section 24. 

Comparison at the two outfall points from Section 24 was not possible 

because the original TR-20 was developed before Loop 101 was constructed. 

The hydrologic analysis results, including the HEC-1 output and background 

calculations were included in Appendix F. A summary of the water surface 

in the lakes was presented in Figure AL 3.1 to AL 3.4. 

Page AL - 5:4 



The HEC-1 model assumes that all weir and other outlet structures are fully 

functional and free of debris that could possibly clog some of the structures, in 

particular, the storm drains. Even though the system as modeled appears to 

function properly, it may not have an adequate safety factor to accommodate 

unforeseen conditions that may occur under severe storm conditions. 

5.4.2 Verification of Results 

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

study area. In addition, the nature of the lake system makes it unreliable to 

compare flows to the District gaging data. Therefore, no verification work 

was performed for the hydrology results. 

Page AL - 5:5 





\ 

WS-1297.8 

(nc-1) - mn 

LAKE #I ro-- -s6 (520-5) - mn 
mEn1W7.8 V m CIIEST=1281 

LAKE #2 (n0-ZA) - mn --- WS-1ww v IWR m - l W 2  

---- WS=lWX5 

--- WS-1281.6 

WSEclW1.6 

WOR LBST-1290 
(90-6) - SmE 

,? 

lw-128 

(no-1) - mn 

LAKE XI WOR amr- lws 
(s20-1) - mn 

WS-1~7.8 v (520-4) - mn 

---- 

W R  m - 1 2 8 1  
LAKE #2 (no-3) - mn --- WS-lW5.3 v 

nE-12935 V 
--- WE-1Zs1.6 

LAKE #2 

LAKE #4 
(sm-3) - mn 

A 

m LBST-1280 
(no-6) - mn 

WS-1287.8 

WOR m - 1 w 6  LAKE #4 
(no-1) - mn 

--- 
WS-1281.6 

LAKE #2 

(520-28) - mSE 

W9s1.3W.8 

-1290.7 

(3s-lA) - mn 

MANNb128P.5 - SmE 
WOR CEST-lJM 

LAKE fi (39-IA) - S ~ E  

ws-rwa v 
-- - 

LAKE # 

2--C8b1287.5 Nb1284.5 

-12- 

--- 

W 
U 
a 

o o 
CI - 

- W 

", ., z 
v + 

Y 
W 

w ;G 3 ;g 
z 

0 
Z 



LE
G

EN
D

 

5
n

m
-

 
-
1
7
s
 

m
u
-
 

E
$
a
&

 
m
 

k
 
0
 

m
.x,m

,, 
r-

w
m

JW
m

 
G

LE
ND

AL
E/

PE
O

RI
A 

AD
M

P 
UP

DA
TE

 
FL

OO
D 

CO
NT

RO
L 

DI
ST

RI
CT

 O
F 

M
AR

IC
OP

A 
CO

UN
TY

 
FC

D 
PR

OJ
EC

T 
NO

. 
99

-4
4 

FI
GU

RE
 A

L-
3.

3 
AR

RO
W

HE
AD

 L
AK

ES
 

10
0-

YE
AR

 
W

AT
ER

 S
UR

FA
CE

 

LA
K

E 
#I

 
10

0-
YE

A
R

 
W

AT
ER

 S
U

R
FA

C
E 

IN
 L

A
K

E 
(W

SE
) 

-
-
 S

TA
R

TI
N

G
 W

AT
ER

 S
U

R
FA

C
E 

IN
 L

A
K

E 
(S

W
SE

) 
SC

AL
E 

H:
 

N
/A

 
v: 

1.
-1

0'
 

N
O

TE
: 

A
SS

U
M

ED
 S

TA
R

Tl
N

G
 W

AT
ER

 
SU

R
FA

C
E 

IS
 A

T 
TO

P 
O

F 
W

EI
R 

C
R

ES
T 

EL
EV

A
TI

O
N

 (
SW

SE
) 

N
O

TE
: 

C
R

O
SS

-S
EC

TI
O

N
S 

A
R

E 
A

PP
R

O
XI

M
A

TE
D

 
LO

O
K

IN
G

 U
PS

TR
EA

M
 A

T 
W

EI
R

/O
U

TF
A

LL
 

IN
 m

oc
IA

nw
 m

m
: 

* E
T

~
!

 
m

w
.
4

 
-m

-m
-a
 



f /  LAKE #7 r ~ ~ ~ = ~ ~ o z . 5  LAKE #7) 
TOP-1231.5 

WE-1230.7 
WlR CREST=IMl.S WOR CREST=1301.5 
(S13-6B) - S W E  (513-6A) - S W E  

LAKE #7 
WCF=I~? 7 n 

3R CREST (519-2)/ 
<ANN&-1289.5 ME 

LAKE YQ 

M WE=1288.4 v 

W 
0 
a 

r 

0 
0 
7 

'7 

L21 AP1 

LAKE L21AP4 
WlR CREST=1275.0 - - 

TOP=1270.0 TOP=1270.0 W W  
WlR CREST=12720 9 U) 

LAKE L21AP4 - 5 
WlR CREST=1265.70 

- C 

LAKE L21APl (UlAP4) WE=1272.12 ~ ~ = 1 2 6 7 . 1 4  g w <  
W3R CREST=I275 Q Y U)- 

(U IAP I )  A 4 i: a A  
WE=1275.52 z v 2  

WOR CREST=I27ZO g a m  < k  4( kf:2:L: (w2) 
.TO THE CHANNEL ALONG 69. AVENUE 

WlR (L21 AP4) CREST-1265.70 

W  2 I- 
L L -  5 2  "2 23  a 0  "' 

n n  

L21 AP4 
WCF-1267.14 

WlR CREST=1265.7 UTFAUS INTO M E  CHANNEL ALONG 6 3 M  AVENUE cL n g d  Id2 

i 
E LU n 

+ UL 6 2  

. -~ - ,/E7A;E;ST-1266.15 

" L2lAP4  LIw4) L21AP5 
n nu g E  

- ~ -  ~ 

WE-1267.14 WOR CREST=1265.7 
5 z 2, FU) 

b&h67.< . 

- -. . . 0 
Z 

" 5 B ( w  z U) z& ",z 
W 3 LOG 
W m a  00 

P. 
VIO n o  

INV=I263.O 
a t  v 2  

L INV=1263.04 i p p 
4 ! Z Z  0 0 



APPENDIX A. REFERENCES 

Appendix - A: 1 



A.1. Data Collection Summary 

The following Table AL-1 summarizes the data collected as part of this study. 

A.2. Reference Documents 

CDM INC. and JM Montgomery Inc., Glendale - Peoria Area Drainage 

Master Plan, May 1987. 

U.S. Department of Agriculture, Soil Conservation Service, Technical Release 

20 (SCS-TR-20), 1975. 

Flood Control District of Maricopa County, Aerial Topographic Mapping, 

1996. 

Flood Control District of Maricopa County, Aerial Photographs, 1996. 

Databased Terrain Mapping, Inc. Glendale/Peoria ADMP update aerial 

Mapping, January 2000. 

U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of 

Maricopa County, Arizona-Central Part, April 1986. 

U.S Department of Army, Corps of Engineers, Hydrologic Engineering 

Center, Generalized Computer Program 723-X6-L2010, HEC-1 Flood 

Hydrograph Package, Davis California, February 1981, Revised May 1991. 

Flood Control District of Maricopa County, Hydrology Design Manual for 

Maricopa County, Arizona, Volume 1- Hydrology, January 1995. 

Kaminski-Hubbard Engineering, Inc. Arizona Canal Diversion Channel Area 

Drainage Master Study, Volumes 1.2,1.3, & 1.5, May 1995 

U.S. Department of Commerce, National Oceanic and Atmospheric 

Administration, National Weather Service, Precipitation-Frequency Atlas of 

the Western United States, Volume VIII - Arizona, 1993. 

U.S. Department of Transportation, Federal Highway Administration 

(FHWA) Culvert Analysis, HY8, Version 6.0. 

Haested Methods, Inc., Flowmaster PE, Version 6.0. 
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13 Ernest F. Brater and Horace Williams King, Handbook of Hydraulics, Sixth 

Edition, Table 5-3, Page 5-40, 1982. 

14 Dibble & Associates Consulting Engineers, Preliminay Storm Drainage 

Master Plan -Arrowhead Ranch, Glendale, Arizona, July 1982. 

15 U.S. Department of Transportation, Federal Highway Administration 

(FHWA), Hydraulic Design of Highway Culverts, September 1985. 

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 for the entire project can be found in the Glendale/Peoria 

Area Drainage Master Plan - Data Collection - Volume DC. The Survey Field Notes 

pertaining to the Arrowhead Lakes study area are located on the following pages. 
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GLENDALEIPEORIA ADMP UPDATE 
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Data Collection Summary - As-Built Plans 

Table AL-1 

Data 

Number 

1 442 l~rrowhead Lakes Unit 6 -Grading Plan Isage Engineering I Apr-93 

436 

437 

438 

439 

440 

441 

Data Description 

As-Built Plans 

Paving and Grading Plans for Arrowhead Lakes Unit 1 

Paving and Grading Plans for Arrowhead Lakes Unit 111 

Grading & Drainage Plans Arrowhead Lakes Unit 4 

Fulton Homes at Arrowhead Ranch Unit One -Grading Plan 

Fulton Homes at Arrowhead Ranch Unit Two - Grading Plan 

Paving and Grading Plan for Arrowhead Lakes Unit 5A & 5B 

443 

44.1 

445 

416 

Prepared by 

447 

448 

449 

450 

Dste 

Greiner Engineering 

Greiner Engineering 

The Harrison Group, Inc. 

American Engineering Company 

American Engineering Company 

Clouse Engineering Inc. 

.Arro~bvad lakct [.'nit 7 -Grading Plsn 

Pitvlng and Grading Plan t"r ,\novhcsd Lalkes llni18.4 & 8R 

Grad~ng & Drainage I'lancr 101.1 he Lstatc, st .\nos% head I'hase one  A 

Grading I'lans for L'states a Anon h:ad I'hase One Il 

451 

452 

453 

454 

Jun-85 

Jul-85 

Jun-92 

Jun-92 

Oct-92 

May-93 

PavinglGrading Plans for Arrowhead Manor Estates 

Grading Plans Trail's End 

Grading & Drainage Plans -Arrowhead Legends 

Grading & Drainage Plan for Tanoan &Top Of The Ranch 111 

455 l ~ r a d i n ~  8: Drainas< l'lan for Anotrhcad I<m.'h Pm;c.l3 8: 4 I ~ l o u r e  1;ngincering lnc I 0:l-93 

Sdgc 1:nginrrring 

('louse L'ngincering Inc. 

I hc Hamibun Gruup, lnv 

'lhc llarriion Group, lnc 

Grading & Drainage Plan for Top Of The Ranch I1 

Grading & Drainage Plan for Hamilton Arrowhead Ranch Five 

Grading & Drainage Plan -Arrowhead Ranch Parcel 1 

Grading & Drainage Plan for Arrowhead Ranch Parcel 2 

457 

458 

459 

460 

.Apr-93 

lun-93 

Dc:-94 

,\pr-9b 

The Harrison Group, Inc. 

The Harrison Group, Inc. 

Keogh Engineering, Inc. 

Clouse Engineering Inc. 

456 

- 

461 

lun-96 

Jun-97 

Jan-94 

Dec-93 

Ciouse Engineering Inc. 

Clouse Engineering Inc. 

CMX Group Inc. 

Clouse Engineering Inc. 

(:louse 1:ngincrring Inc Grading 8: Drainsgc Plsn for ArrowheaJ R m d  P u ; ~  6 

Grading & Drainage Plan for Amwhead Ranch Parcel 7 

Grading Plans for Arrowhead Ranch Parcel 8 

Grading Plans -Arrowhead Ranch Parcel 9 

Grading & Drainage Plan -Arrowhead Enclave 

Uiscuvcg at ,\rnn%head Ranch - Grading & 1)rainaz: Pl:mi l ~ h c  Keith Companies - Arlrona I .Aug"l 

470 I\v d 5 Quarter-Sccti~n hldp - KO 42-13 - N\\.  I 4 SLC.1'). 'I-4-N, R-2-L I ~ i t )  ofGlendale - Engr Depart 
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Feb-92 

Aug-91 

Jun-95 

Mar-93 

Jul-93 

4b2 l(iradiag & I)rsindge I'lsn tbr Tuz:any Poit~l Clou,r' Fnginczring In; \Iar-L)J 

471 

Clouse Engineering Inc. 

JMI Associates 

JMI Associates 

CMX Group Inc. 

W & SQumvr-Sr.a!.>n hlsp - NO.42-11- N L'I ? S I C  19,l- l-N, K-2-1. l ~ i g  ufGlcndslc - kngr 1)epart 

City of Glendale - Engr. Depart. 

City of Glendale - Engr. Depart. 

City of Glendale - Engr. Depart. 

472 

473 

474 

Mar-93 

Mar-93 

Mar-93 

May-97 

-~ ~ 

W & S Quarter-Section Map - NO. 42-15 -N.W.1/4 SEC.20, T-4-N, R-2-E 

W & S Quarter-Section Map - NO. 42-16 -N.E.1/4 SEC.20, T-4-N, R-2-E 

W & S Quaner-Section Map - NO. 43-13 - S.W.114 SEC.18, T-4-N, R-2-E 

City of Glendale - Engr. Depart. 475 W & S Quarter-Section Map -NO. 43-14 - S.E.114 SEC.18, T-4-N, R-2-E 
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Points 
Project name 50430629 
Coordinate Units International feet 
Distance Units International feet 
Height Units International feet 
Date printed 5/24/01 9:53:33 AM 
Coordinate System US State Plane 1983 Zone Arizona Central 0202 
Datum NAD 1983 (Conus) Geoid model GEOID99 (Conus) 

Coordinate units: International feet 
Elevation units: International feet 

Point listing 
Name Northing 

975913.570 
973347.006 
980807.225 
970408.912 
976069.839 
975272.787 
971050.253 
970408.536 
980807.742 
973346.839 
975913.596 
971050.253 
975272.787 
975921.138 

Easting 
614378.727 
612666.916 
607962.630 
607590.196 
617774.608 
621703.083 
623137.975 
607589.969 
607962.360 
6126.67.073 
614379.068 
623137.975 
621703.083 
616650.826 

Elevation 

Back to top 

Feature Code 
136 



Points 
Project name 
Coordinate Units 
Distance Units 
Height Units 
Date printed 
Coordinate 
System 

50431214 
lnternational feet 
International feet 
lnternational feet 
5/24/01 10:11:02 AM 
Projection from data 
collector 

(WGS 84) 

Zone Zone from data collector 
Geoid 
model Not selected Datum 

Coordinate units: International feet 
Elevation units: International feet 

Point listing 
Name 

1 
5 

Northing 
983699.973 
984727.021 
986814.238 
987854.657 
983641.640 
980866.937 
975911.074 
979455.558 

Easting 
615500.490 
615875.485 

Elevation 
1435.716 
1375.585 
1407.078 
1386.726 
1350.348 
1342.136 
1293.568 
1391.522 
1387.103 
1350.073 

Feature Code 
RB 

FCBC 
BCF 
BCHH 
BCHH 
FCBC 

PK IN. SHINER 
PK IN SHINER 

BCHH 
PK SHINER 
PK SHINER 
PK SHINER 

FCBC 
FCBC 
BCFD 

COR WGWL 
COR WGWL 
COR WGWL 
COR WGWL 

FL 
FL 
FL 
FL 

BARRICADE 
BARRICADE 

NG 
EP 
P 

BC 
BW 
NG 

CORWGWL 
CORWGWL 
CORWGWL 
CORWGWL 



CLVG 
CLVG 
CLVG 

EP 
EP 
NG 
EP 
P 

BC 
BW 
NG 
TOP 
TOE 
TOE 
TOP 
NG 
NG 

WGWL 
WGWL 
WGWL 
WGWL 

BARRICADE 
BARRICADE 

CONC 
CONC 
CONC 

P 

BC 
BARRICADE 
BARRICADE 

WGWL 
WGWL 
WGWL 
WGWL 

FL 
EL 

TOP 
TOE 
TOE 
TOP 
TOE 
TOE 
TOP 

WI FENCE 
BW 
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P 

BC - 
NG 

CORHDWL 
CORHDWL 
CORWGWL 

BW 
BC 
P 

BC 
NG 

BARRICADE 
BW 
BC 

BARRICADE 
BW 
BC 
EL 
EL 

TOE 
TOE 
BC 
BC 

BW 
BW 
BC 
BW 
BC 
P 

BC 
TOP 
TOE 
TOE 
TOP 
NG 
FL 
FL 

CORWGWL 
CORHDWL 
CORHDWL 
CORWGWL 

BARRICADE 
BARRICADE 

BC 
BC 

CONC 
CONC 
CONC 
TB 
TS 
TS 
NG 
TB 

TOP 
TOE 
TOE 
TOP 
NG 
NG 



TOP 
TOE 
TOE . 
TOP 

NG 
BCFD 
BCFD 
BCFD 
BCHH 

BC 
BC 
RB 
RB 
RB 
NG 

HDWL 
HDWL 
HDWL 
HDWL 

NG 
NG 
NG 
NG 
NG 
NG 

HDWL 
HDWL 
HDWL 
HDWL 

NG 
NG 
NG 
NG 
NG 
NG 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

FL 
EL 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

FL 
FL 
BC 
BC 
BC 



BC 
BC 
BC - 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

EL 
EL 
CB 
CB 
CB 
CB 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

EL 
EL 
BC 
BC 
BC 
BC 
BC 
BC 
BC 

P 
P 
P 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

FL 
EL 
NG 
NG 
NG 

TOP 
TOE 
TOE 
TOP 
NG 
NG 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

FL 
FL 
BC 
BC 
BC 
BC 
BC 
BC 

P 
P 
P 

CB 
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CB 
CB 
CB - 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

EL 
EL 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

EL 
FL 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
BC 
CB 
CB 
CB 
CB 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

EL 
FL 
NG 
NG 
NG 
NG 

TOP 
TOE 
TOE 
TOP 
NG 
NG 
HD 
HD 
HD 
HD 
HD 
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BC 
BC 

HDWL - 
HDWL 
HDWL 
HDWL 
HDWL 

EL 
EL 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

FL 
FL 
BC 
BC 
BC 
CB 

E P  
EP 
NG 
NG 
NG 
NG 
N G  

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

EL 
EL 

HDWL 
HDWL 
HDWL 
HDWL 

EL 
SDMH 

NG 
EP 
BC 
NG 
NG 

TOP 
TOE 
TOE 
TOP 

N G  
NG 
N G  

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

EL 
FL 
NG 
NG 
NG 
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P 

BC 
BC 
BC 
NG 
NG 
NG 
NG 
NG 

HDWL 
HDWL 
HDWL 
HDWL 
HDWL 

FL 
EL 
NG 
NG 
NG 
NG 

BC 
NG 
NG 

TOP 
TOE 
TOE 
TOP 
NG 
NG 

E P  
RCP 
RCP 
RCP 
RCP 

EP 
EP 
EP 
EP 
EP 
EP 
E P  
E P  

RC P 
RC P 
RCP 
RCP 
FL 
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FL 
RB 
RB 
RB - 

BCHH 
BCFD 
BCHH 
BCFD 
BCFD 

PK 
PK 
PK 
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BCHH 
BCFD 

PK 
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BCFD 

STONE 
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Points 
50431 128 
lnternational feet 

Project name 
Coordinate Units 
Distance Units 
Height Units 
Date printed 

lnternational feet 
lnternational feet 
5/24/01 10:34:38 AM 

Coordinate 
System 

Projection from data 
collector Zone Zone from data 

collector 

(WGS 84) Geoid 
model Not selected Datum 

Coordinate units: 
Elevation units: 

International feet 
International feet 

Point listing 
Name 
7203 
99095 
99913 
99084 
1000 
1001 
1002 
1003 
1004 
1005 
1006 
99112 

Northing 
975911.722 
973344.927 
98080.5.832 

Easting 
614383.809 
612671.835 
607967.136 

Elevation 
1293.603 
1271.453 
1308.213 

Feature Code 
136 

136 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
TWEIR 
PIPE 
PIPE 
WL 

I WL 
WL 
WL 
WL 
WL 
WL 
WL 
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WL 
WL 
WL - 
WL 
WL 
WL 
WL 
WL 
FM 
TB 
TS 
WL 
TB 

SSMH 
TB 
TS 

CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
CONC 
PIPE 
PIPE 
WL 
TB 

CONC 
CONC 

FM 
CONC 

COR BRIDGE 
COR BRIDGE 

FM 
TB 
WL 
EM 
EM 
TB 
WL 
WL 
FNC 
TB 
TB 

BRIDGE 
PUMP 
PUMP 
PUMP 
WL 

TWEIR 
TWEIR 

WL 
WL 
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TWlER 

WL 
WL 

TWIER 
TWIER 

WL 
TWIER 

WL 
WL 
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WL 
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TWIER 
TB 
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WL 
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WL 
WL 
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TS 
WL 
TB 
WL 
WL 
TB 

WGWL 
WGWL 

BRIDGE 
BRIDGE 
WGWL 
WGWL 
TB 
WL 

WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
WATERFALL 
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Flood Control Distrid of Maricopa County 
AL - Arrowhead Lakes 
Rainfall Data 

Page 1 3/9/2001 

Prirnaly Zone Number: 7 Latitude: 0.0 Elevation: 0 

Short Duration Zone Number: 8 Longitude: 0.0 

Point Values (in) 

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

5 MIN 
10 MIN 
15 MIN 
30 MIN 
I HOUR 
2 HOUR 
3 HOUR 
6 HOUR 
12 HOUR 
24 HOUR 

Pstrlck Wolf (nindaa) 
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Food Conlros D str n of Mar copa Co-nty 
ARROWdEAD LAAES -Arrowhead -akes 

Sub Basin Data 
Page I 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Area Area Length Slope Adj Time-Area Kb IA DTHETA PSlF XKSAT RTiMP 2 5 10 25 50 100 
ID (q mi) (mi) (Wrni) Slope (in) (in) (inlhr) (%) 

Natural 

Urban 

Urban 

Natural 

Natural 

Urban 

Urban 

Natural 

Urban 

Urban 

Urban 

Urban 

Urban 

0.105 0.15 0.35 4.00 0.45 ' 61 Tc (h rs) 
R (hrs) 

0.048 0.17 0.17 4.65 0.39 ' '63 Tc (h rs) 

R (hrs) 

0.050 0.17 0.16 6.20 0.20 * 59 Tc (hrs) 
R (hrs) 

0.082 0.15 0.35 3.95 0.47 65 Tc (h rs) 
R (hrs) 

0.096 0.20 0.35 4.60 0.33 * 49 Tc (hrs) 
. . 

R (hB) 

0.046 0.18 0.17 ' 4.35 0.48 * 77 Tc (h rs) 
R (hrs) 

0.046 0.18 0.18 3.60 0.72 57 Tc (h rs) 

R ( h ~ )  

0.037 0.15 0.35 4.60 0.33 " 38 Tc (h rs) 
R (hrs) 

0.030 0.24 0.14 10.10 0.04 37 Tc (hrs) 

R ( h ~ )  

0.015 0.10 0.15 9.70 0.07 78 " Tc (h rs) 
R (hrs) 

0.017 0.10 0.16 8.80 0.07 72 Tc (hrs) 

R ( h ~ )  

0.021 0.24 0.16 8.80 0.07 37 Tc (hrs) 

R (hrs) 

0.021 0.23 0.18 7.00 0.13 34 Tc (hrs) 

R (h=) 

-- 

' Non default value 
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Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Sub Basin Data 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

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

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Natural 

Urban 

Natural 

Urban 

Natural 

Urban 

Urban 

0.035 0.24 0.26 4.80 0.35 ' 37 Tc(hrs) 0.18 0.14 0.13 0.12 0.11 0.11 

R(hrs) 0.20 0.16 0.14 0.13 0.12 0.12 

0.023 0.23 0.27 5.60 0.24 35 Tc(hrs) 0.23 0.19 0.17 0.16 0.15 0.14 
R(hrs) 0.16 0.13 0.12 0.11 0.10 0.10 

0.025 0.23 0.26 4.90 * 0.33 ' 36 Tc(hrs) 00.3 0.18 0.17 0.15 0.15 0.14 
R(hrs) 0.17 0.13 0.12 0.11 0.10 0.10 

0.032 0.24 0.26 4.80 0.35 37 Tc (hrs) 0.20 0.16 0.15 0.13 0.13 0.12 
R(hrs) 0.19 0.15 0.14 0.12 0.11 0.11 

0.030 0.10 * 0.25 4.80 0.39 ' 76 " Tc (hrs) 0.23 0.20 0.18 0.17 0.16 0.15 

R(hrs) 0.29 0.25 0.23 0.21 0.19 0.18 

0.01 5 010 0.26 4.80 0.41 73 TC(hS) 0.23 0.19 0.18 0.16 0.15 0.15 
R(hrs) 0.15 0.13 0.12 0.11 0.10 0.10 

0.121 0.15 0.35 4.50 * 0.35 Tc (hrs) 0.68 0.37 0.30 0.25 0.23 0.22 
R (hrs) 1.02 0.52 0.41 0.34 0.31 0.29 

0.021 0.22 0.23 4.30 0.56 36 Tc (hrs) 0.27 0.20 0.18 0.16 0.15 0.15 
R(hrs) 0.27 0.19 0.17 0.15 0.14 0.14 

0.053 0.15 0.35 3.95 047 ' 65 Tc (hrs) '0.16 0.13 0.12 0.11 0.10 0.10 
R(hrs) 0.12 0.10 0.09 0.08 0.08 0.07 

0.021 0.23 0.23 4.45 0.47 " 56 " Tc(hrs) 0.15 0.13 0.12 0.11 0.10 0.10 
R (hrs) 0.09 0.08 0.07 0.06 0.06 0.06 

0.043 0.15 0.35 3.95 0.47 * 65 Tc (hrs) 0.18 0.15 0.14 0.13 0.12 0.11 
R(hrs) 0.12 0.10 0.09 0.08 0.08 0.07 

0.022 0.23 0.24 5.10 0.37 ' 54 Tc(hrs) 0.18 0.15 0.14 0.13 0.12 0.11 
R(hrs) 0.16 0.13 0.12 0.11 0.10 0.09 

0.031 0.19 0.13 6.80 0.16- 55 Tc (hrs) 0.14 0.12 0.11 0.10 0.10 0.09 
R(hrs) 0.13 0.11 0.10 0.09 0.09 0.08 

vatrick WOII Non default value (subbsml) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Sub Basin Data 

Sub Basin Parameters Rainfall Losses 

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

Return Period (Years) 

2 5 10 25 50 100 

Natural 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

0.045 0.15 0.35 4.45 0.36 ^ 44 TC(hE) 0.18 0.15 0.13 0.12 0.11 011 
R (hrs) 0.12 0.10 0.09 0.08 0.07 0.07 

0.017 0.24 0.25 4.90 0.37 * 46 TC (hE) 0.30 0.23 0.21 0.19 0.18 0.17 

R ( h n )  0.19 0.14 0.13 0.12 0.11 0.10 

0.020 0.22 0.23 4.50 0.48 ' 37 Tc(hrs) 0.30 0.22 0.20 0.18 0.17 0.16 

R(hrs) 0.19 0.14 0.12 0.11 0.10 0.10 

0.025 0.23 0.24 4.70 0.39 ^ 39 TC (hrs) 0.38 0.27 0.24 0.22 0.21 0.20 
R (hrs) 0.42 0.29 0.26 0.24 0.22 0.21 

0.028 0.23 0.23 4.70 0.38 ' 44 TC (hE) 0.74 0.55 0.49 0.42 0.38 0.36 
R (hrs) 1.37 0.99 0.86 0.73 0.66 0.61 

0.013 0.22 0.24 4.65 0.44 36 TC (hm) 0.38 0.27 0.24 0.21 0.20 0.19 
R (hrs) 0.21 0.14 0.12 0.11 0.10 0.10 

0.019 0.08 0.19 * 4.80 0.42 * 76 TC(hB) 0.21 0.18 0.17 0.15 0.15 0.14 
R(hrs) 0.20 0.17 0.15 0.14 0.13 0.12 

0.023 0.22 0.14 * 7.60 0.12 46 TC (hE) 0.43 0.34 0.30 0.28 0.25 0.24 
R (hn)  0.47 0.36 0.32 0.29 0.26 0.25 

0.022 0.24 0.24 4.70 ' 0.38 * 41 TC (hrs) 0.47 0.35 0.30 0.27 0.25 0.23 

R (hn)  0.82 0.58 0.51 0.44 0.40 0.38 

0.031 0.22 0.22 4.80 0.36 * 48 TC (hrs) 0.25 0.20 0.18 0.17 0.16 0.15 
R(hrs) 0.27 0.21 0.19 0.17 0.16 0.16 

0.028 0.23 0.23 4.70 0.'38 44 TC (hn) 0.30 0.23 0.21 0.19 0.18 0.17 
R (hrs) 0.33 0.25 0.23 0.20 0.19 0.18 

0.022 0.21 0.22 4.90 0.33 48 Tc(hrs) 0 . 2 9  0.23 0.21 0.19 0.18 0.18 
R(hrs) 0.23 0.18 0.17 015  0.14 0.14 

0.016 0.22 0.23 4.70 0.42 " 35 " TC (hrrf 0.50 0.36 0.31 0.27 0.25 0.24 
R (hn)  0.35 0.24 0.21 0.18 0.16 0.15 

Patrick wolf ' Non default value (subbasnl) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Sub Basin Data 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Area Area Length Slope Adj Timearea Kb IA DTHETA PSlF XKSAT RTlMP 2 5 10 25 50 100 
ID (sq mi) (mi) (ft/mi) Slope (in) (in) (inlhr) (%) 

A21V 0.04 0.31 26.0 26.0 Urban 0.014 0.19 0.14 8.40 * 0.12 7 TC (hE) 0.20 0.17 0.16 0.15 0.14 0.13 
R(hrs) 0.16 0.13 0.12 0.11 0.11 0.10 

A21 W 0.02 0.41 22.0 22.0 Urban 0.016 0.20 0.25 4.70 0.51 ' 2 TC (hE) 0.60 0.28 0.23 0.20 0.19 0.18 
R(hrs) 1.02 0.43 0.36 0.31 0.29 0.27 

M I X  0.02 0.56 29.0 29.0 Urban 0.015 020 0.25 5.70 0.33 ' 2 Tc (hn) 0.47 0.27 0.23 0.21 0.19 0.18 

.- R (hrs) 0.84 0.45 0.39 0.34 0.31 0.30 

A21Y 0.05 0.39 38.0 38.0 Urban 0.027 0.23 0.16 8.00 0.10 32 TC (hE) 0.29 0.24 0.22 0.20 0.19 0.18 
R(hrs) 0.25 0.19 0.18 0.17 0.15 0.15 

A212 0.07 0.44 34.0 34.0 Urban 0.020 0.22 0.26 6.20 0.18 32 Tc(hn)  0.30 0.23 0.21 0.19 0.18 0.18 
R(hrs) 0.24 0.18 0.16 015 0.14 0.13 

N19A 0.47 1.16 101.7 101.7 Natural 0.086 0.16 0.34 4.90 0.28 " 32 Tc(hrs) 1.18 0.87 0.75 0.64 0.58 0.53 
R (hn )  0.78 0.55 0.47 0.39 0.35 0.32 

N21A1 0.02 0.29 29.1 29.1 Urban 0.063 0.24 0.37 5.30 0.28 28 TC (hE) 0.67 0.46 0.39 0.33 0.30 0.28 

R (hrs) 0.78 0.51 0.43 0.36 0.32 0.30 

N21A10 0.05 0.33 27.9 27.9 Urban 0.060 0.25 0.35 2.65 1.40 30 Tc (hE) 0.85 0.68 0.55 0.44 0.38 0.35 

R (hn)  0.75 0.59 0.46 0.36 0.31 0.28 

N21Al I 0.02 0.24 39.3 39.3 Urban 0.112 0.22 0.35 2.65 1.74 10 TC (hrs) 1.50 1.38 1.00 0.65 0.53 0.45 
R (hrs) 2.04 1.86 1.30 0.81 0.64 0.54 

N21A12 0.01 0.26 20.3 20.3 Urban 0.067 0.25 0.35 2.65 1.40 30 TC (hrs) 1.55 0.71 0.58 0.46 0.41 0.37 
R (hrs) 2.45 1.03 0.82 0.64 0.56 0.49 

N21A13 0.02 0.23 23.5 23.5 Urban 0.065 0.25 0.35 2.65 1.40 30 TC (hE) 0.75 0.60 0.49 0.39 0.34 0.31 
R(hrs) 0.76 0.59 0.47 0.36 0.31 0.28 

N21A14 0.06 0.36 18.6 18.6 Urban 0.094 0.19 0.35 2.65 1.72 9 TC (hn) 1.50 1.50 1.50 1.10 0.89 0.77 
R (hn )  1.25 1.25 1.25 0.89 0.70 0.60 

N21A15 0.02 0.22 35.7 35.7 Urban 0.083 0.24 0.35 2.65 1.50 24 TC (hrs) 0.82 0.66 0.52 0.40 0.35 0.31 
R ( h ~ )  0.98 0.78 0.59 0.44 0.38 0.33 

Patrick wolf Non default value (~ubbasnl] 





F ooa Conlrol D~slr~cr of Mar coca Counlj 
ARROVIdEAD AKES - Arroaheag Lanes 

Sub Basin Data 
61512001 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Area Area Length Slope Adj Time-Area Kb IA DTHETA PSIF XKSAT RTlMP 2 5 10 25 50 100 
ID (sq mi) (mi) (Wmi) Slope (in) (in) (inlhr) (%) 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

0.135 0.20 0.35 2.65 1.90 Tc (hIS) 1.50 1.50 1.50 1.50 1.35 1.10 
R (hrs) 3.88 3.88 3.88 3.88 3.44 2.74 

0.066 0.25 0.35 2.65 1.40 30 TC (hrs) 1.01 0.82 0.67 0.53 0.47 0.43 

R (hrs) 1.76 1.39 1.11 0.86 0.75 0.68 

0.068 0.25 0.35 2.65 1.40 30 Tc (hrs) 0.77 0.61 0.50 0.40 0.35 0.31 

R (hrs) 1.09 0.85 0.67 0.52 0.45 0.40 

0.064 0.25 0.35 2.65 1 :40 30 TC (hn) '0.89 0.72 0.58 0.46 0.41 0.37 
R (hrs) 1.12 0.88 0.70 0.54 0.47 0.42 

0.066 0.25 0.35 2.65 1.40 30 Tc(hrs) 0 . 6 7  0.53 0.43 0.34 0.30 0.27 
R (hrs) 0.71 0.55 0.44 0.34 0.29 0.26 

0.140 0.20 0.35 2.65 1.90 TC (hrs) 1.50 1.50 1.50 0.59 0.43 0.34 
R (hrs) 2.90 2.90 2.90 1.03 0.72 0.56 

0.059 0.24 0.35 2.65 1.38 28 TC (hrs) 1.15 0.90 0.74 0.58 0.51 0.46 

R (hrs) 1.35 1.03 0.83 0.64 0.55 0.49 

0.066 0.25 0.29 2.65 1.40 30 TC (hrs) 0.66 0.50 0.41 0.33 0.29 0.26 

R(hrs) 0.79 0.59 0.46 0.36 0.31 0.28 

0.068 0.25 0.35 2.65 1.40 30 TC (hm) 0.54 0.43 0.35 0.27 0.24 0.23 

R (hrs) 0.62 0.48 0.38 0.29 0.25 0.23 

0.066 0.25 0.35 2.65 1.40 30 TC (hE) 0.69 0.55 0.45 0.35 0.31 0.28 
R (hrs) 0.80 0.62 0.49 0.38 0.33 0.29 

0.067 0.25 0.35 2.65 1.40 30 TC (hrS) 0.68 0.54 0.44 0.35 0.30 0.28 

R (hrs) 0.76 0.59 0.46 0.36 0.31 0.28 
. . 

0.074 0.24 0.35 2.65 1.46 27 TC (hE) 0.93 0.76 0.61 0.48 0.42 0.38 

R (hrs) 1.15 0.91 0.72 0.55 0.48 0.42 

0.069 0.05 0.35 2.65 1.80 95 Tc (hE) ' 0.79 0.66 0.60 0.54 0.50 1.58 
R (hrs) 2.29 1.88 1.69 1.49 1.37 4.90 

patrick wolf Non default value ( ~ u b b s ~ n t )  



F ooa Control D st, ct of Mar copa CO.~:, 
ARRONhEAD LAXES - Arrowneaa Lakes 

Page 7 
Sub Basin Data 

6/5/2001 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

Area Area Length Slope Adj Time-Area Kb IA DTHETA PSlF XKSAT RTlMP 2 5 10 25 50 100 
ID (sq mi) (mi) (Wmi) Slope (in) (in) (inlhr) (%) 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

Urban 

0.070 0.25 0.35 2.65 1.40 30 Tc (hrs) 0.60 0.48 0.38 0.30 0.27 0.24 

R (hn)  0.77 0.60 0.47 0.37 0.32 0.28 

0.072 0.24 0.35 2.65 1.48 '25 Tc(hrs) 1.28 1.01 0.82 0.64 0.55 0.50 

R (hrs) 1.35 1.04 0.83 0.62 0.53 0.48 

0.063 0.25 0.35 2.65 1.40 30 Tc (hrs) 1.04 0.84 0.69 0.55 0.48 0.43 

R (hrs) 1.21 0.95 0.77 0.59 0.51 0.46 

0.065 0.25 0.35 2.65 1.40 30 Tc (hrs) 1.04 0.84 0.69 0.55 0.48 0.43 

R(hrs) 1.18 0.93 0.75 0.58 0.50 0.45 

0.120 0.22 0.35 2.65 1.70 12 Tc (hn) 0.71 0.60 0.43 0.28 0.23 0.21 

R (hrs) 0.95 0.78 0.54 0.34 0.28 0.25 

0.060 0.21 0.35 2.65 1.34 53 Tc (hE) 0.69 0.56 0.48 0.42 0.38 0.35 

R (hrs) 0.68 0.54 0.46 ' 0.39 0.35 0.32 

0.103 0.20 0.35 2.65 1.62 11 Tc (hrs) 1.50 1.50 1.06 0.73 0.60 0.53 

R (hrs) 2.49 2.49 1.70 1.12 0.91 0.78 

0.065 0.25 0.35 2.65 1.40 30 Tc (hrs) 0.66 0.53 0.43 0.34 0.30 0.27 

R (hn)  0.68 0.53 0.42 0.32 0.28 0.25 

0.067 0.25 0.35 2.65 1.40 30 Tc (hrs) 0.57 0.45 0.37 0.29 0.25 0.23 
R (hrs) 0.71 0.56 0.44 0.34 0.29 0.27 

0.131 5.00 ^ 0.35 2.65 1.90 Tc (hrs) 1.50 1.50 1.50 1.50 1.00 1.00 

R (hrs) 3.03 3.03 3.03 3.03 1.93 1.93 

0.064 0.25 0.35 2.65 1.40 30 Tc (hrs) 0.79 0.63 0.51 0.41 0.36 0.33 

R (hrs) 0.77 0.60 0.48 0.38 0.32 0.29 

0.064 0.07 0.35 2.65 1.65 75 Tc (hrs) 0.98 0.82 0.74 0.65 0.60 0.56 
R(hrs) 2.89 2.38 2.11 1.84 1.68 1.55 

0.073 0.05 0.35 2.65 1.80 95 TC (hm) 0.51 0.43 0.40 0.36 0.33 0.31 

R(hrs) 1.53 1.27 1.15 1.03 0.95 0.88 

Patrick Wolf * Non default value (subbasnl] 



Page 8 .- 

Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Sub Basin Data 

Sub Basin Parameters Rainfall Losses Return Period (Years) 

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

N21A92 0.01 0.42 24.0 24.0 Urban 0.069 0.06 0.35 2.65 1.71 83 Tc (hn) 0.69 0.58 0.52 0.46 0.43 0.40 
R(hrs) 2.26 1.85 1.65 1.44 1.34 1.24 

N21AP1 0.02 0.34 2.7 2.7 Urban 0.063 ' 0.14 0.35 2.65 1.28 57 Tc(hn) 1.50 1.43 1.24 1.06 0.97 0.90 
R(hrs) 2.49 2.36 2.02 1.70 1.53 1.41 

N21AP2 0.02 0.17 18.1 18.1 Urban 0.074 0.23 0.35 2.65 1.42 32 Tc (hrs) 0.73 0.58 0.48 0.38 0.34 0.30 
R(hrs) 0.69 0.54 0.43 0.34 0.30 0.26 

N21AP3 0.01 0.23 21.2 21.2 Urban 0.069 0.16 0.35 2.65 1.31 52 Tc (hrs) 0.62 0.50 0.43 0.37 0.33 0.31 
R (hrs) 0.98 0.77 0.66 0.55 0.50 0.45 

N21AP4 0.03 0.27 13.9 13.9 Urban 0.073 0.12 0.35 2.65 1.38 52 Tc (hrs) 0.85 0.70 0.60 0.51 0.47 0.43 
R (hrs) 0.81 0.65 0.55 0.46 0.42 0.38 

N21AP5 0.01 0.18 57.4 57.4 Urban 0.091 0.14 0.35 2.65 1.46 42 Tc (hrs) 0.47 0.38 0.32 0.26 0.24 0.23 
R ( h n )  0.62 0.50 0.41 0.33 0.30 0.28 

Patrick wolf ' Non default value . . (s~bbasnl) 



LANDUSE INFORMATION 

Appendix D.2 



Fiood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Land Use Data 61512001 
Page I 

Area Id Land Use Code Area Area Pct DTHETA Vegetation RTlMP I A Kn Kb Kb 
(%) Condition Cover (%) ("4 (in) Type 

398A .- Mountain 0.102 100.0 Dry 25.0 0.15 0.070 Hi 0.105 

3988 MHDR 
WATER 

398C MHDR 
WATER 

0.092 68.0 Normal 50.0 40 0.25 0.050 Low 0.056 
0.043 32.0 Wet 100 0.001 Min 0.031 

0.064 68.3 Normal 50.0 40 0.25 0.050 Low 0.058 
0.030 31.7 Wet 100 0.001 Min 0.032 

398D Mountain 0.837 1000 Dry 25.0 0.15 0.070 Hi 0.082 

398E Desert 

Mountain 

398F MHDR 
WATER 

3986 MHDR 
WATER 

0.028 25.3 Dry 25.0 
0.084 74.7 Dry 25.0 

0.35 Low 0.063 
0.15 0.070 Hi 0.107 

0.143 70.1 . Normal 50.0 40 0.25 0.050 Low 0.053 
0.061 29.9 Wet 100 0001 Min 0.030 

0.157 71.0 Normal 50.0 40 0.25 0.050 Low 0.052 
0.064 29.0 Wet 100 0.001 Min 0.030 

A21A Mountain 53.120 100.0 Dry 25.0 0.15 0.070 Hi 0.037 

A21AA OPEN 
MHDR 

AZlAB OPEN 
Comm 

AZIAC OPEN 
Comm 

A21AD OPEN 
MHDR 

A21AE OPEN 
MHDR 

A21AF OPEN 
MHDR 

A21AG OPEN 
MHDR 

AZIAH OPEN 
MHDR 

0.450 6.5 Dry 10.0 0.10 Min 0.025 
6.470 93.5 Normal 50.0 40 0.25 0.050 Low 0.030 

1.780 7.7 Dry 10.0 010 Min 0.021 
21.230 92.3 Normal 75.0 80 0.10 0.020 Min 0.014 

1.390 9.7 Dry 10.0 0.10 Min 0.022 
12.880 90.3 Normal 75.0 80 010 0.020 Min 0.016 

3.270 9.7 Dry 10.0 0.10 Min 0.019 
30.370 90.3 Normal 50.0 40 0.25 0.050 Low 0.021 

4.520 15.0 Dry 10.0 0.10 Min 0.018 
25.690 85.0 Normal 50.0 40 0.25 0.050 Low 0.022 

0.180 6.6 Dry 10.0 0.10 Min 0.027 
2.560 93.4 Normal 50.0 40 0.25 0.050 Low 0.036 

2.685 13.6 Dry 10.0 0.10 Min 0.020 
17.035 86.4 ' Normal 50.0 40 0.25 0.050 Low 0.024 

1.650 10.3 Dry 10.0 0.10 Min 0.021 
14.420 89.7 Normal 50.0 40 0.25 0.050 Low 0.025 

Patrick wolf Custom Value (not default value) (landdata) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Land Use Data 

Area Id Land Use Code Area Area Pct DTHETA Vegetation RTlMP I A Kn Kb Kb 
(%) Condition Cover(%) ,(YO) (in) Type 

OPEN 
MHDR 

OPEN 
MFR 

OPEN 
Comm 

Mountain 

OPEN-2 
MHDR 
WATER 

Mountain 

OPEN-2 
MHDR 
WATER 

Mountain 

OPEN-2 
MHDR 

' WATER 

MHDR 
WATER 

Mountain 

OPEN-2 
MHDR 
WATER 

OPEN2 
MHDR 
WATER 

OPEN 
OPEN-2 

Dry 
Normal 

Dry 
Normal 

Dry 
Normal 

Dry 

Normal 
Normal 
Wet 

Dry 

Normal 
Normal 
Wet 

Dry 

Normal 
Normal 
Wet 

Normal 
Wet 

Dry 

Normal 
Normal 
Wet 

Normal 
Normal 
Wet 

Dry 
Normal 

Min 
LOW 

Min 
LOW 

Min 
Min 

Hi 

Min 
Low 
Min 

Hi 

Min 
LOW 
Min 

Hi 

Min 
LOW 
Min 

LOW 
Min 

Hi 

Min 
LOW 
Min 

Min 
LOW 
Min 

Min 
Min 

~stilck wolf 'Custom Value (not default value) (landdata) 



Fiood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Land Use Data 61512001 
Page 3 

Area Id Land Use Code Area Area Pct DTHETA Vegetation RTIMP I A Kn Kb Kb 
(W Condition Cover(%) (%) (in) Type 

A21L MHDR 15.230 84.9 Normal 50.0 40 0.25 0.050 
WATER 0.820 4.6 Wet 100 0.001 

A21M MHDR 9.750 93.0 Normal 50.0 40 0.25 0.050 
WATER 0.730 7.0 Wet 100 0.001 

A21 N OPEN2 37.850 22.9 Normal 95.0 2 0.20 0.020 
MHDR 108.880 65.9 Normal 50.0 40 0.25 0.050 
Ins-1 12.620 7.6 Normal 85.0 75 0.10 0.020 
WATER 5.940 3.6 Wet 100 0001 

A210 Com-I 5.425 78.4 Normal 70.0 70 0.10 0.020 
WATER 1.495 21.6 Wet 100 0001 

A21P MHDR 20.180 89.8 Normal 50.0 40 0.25 0.050 
WATER 2.300 10.2 Wet 100 0.001 

A21 Q OPEN 0.140 0.5 Dry 10.0 010 
MHDR 26.600 96.7 Normal 50.0 40 0.25 0.050 
WATER 0.760 2.8 Wet 100 0.001 

AZlR MHDR 4.500 87.0 Normal 50.0 40 0.25 0.050 
WATER 0.670 13.0 Wet 100 0.001 

A21S MHDR 8.815 93.1 Normal 50.0 40 0.25 0.050 
WATER 0.655 6.9 Wet 100 0.001 

A2lT OPEN 0.170 0.7 Dly 10.0 0.10 
. MHDR 20.710 85.5 Normal 50.0 40 0:25 0.050 

WATER 3.350 13.8 Wet 100 0.001 

A21U OPEN 1.090 1.2 Dry 10.0 0.10 
OPEN-2 22.530 24.3 Normal 95.0 2 0.20 0.020 
MHDR 62.670 67.6 Normal 50.0 40 0.25 0.050 
WATER 6.370 6.9 Wet 100 0.001 

A21V OPEN-2 22.720 95.1 Normal 95.0 2 0.20 0.020 
WATER 1.170 4.9 Wet 100 0.001 

A21W OPEN-2 11.250 1000 Normal 95.0 2 0.20 0.020 

A21X OPEN2 15.450 100.0 Normal 95.0 2 0.20 0.020 

LOW 0.025 
Min 0.023 

Low 0.028 
Min 0.023 

Min 0.013 
Low 0.013 
Min 0.016 
Min 0.018 

Min 0.018 
Min 0.021 

Low 0.023 
Min 0.020 

Min 0.028 
LOW 0.022 
Min 0.023 

Low 0.032 
Min 0.024 

Low 0.028 
Min 0.024 

Min 0.027 
Low 0.023 
Min 0.019 

Min 0.022 
Min 0.014 
Low 0.017 
Min 0.017 

Min 0.014 
Min 0.022 

Min 0.016 

Min 0.015 

~ a t r i c *  wolf * Custom Value (not default value) (landdata) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Land Use Data 

Area Id Land Use Code Area Area Pct DTHEZA Vegetation RTlMP I A Kn Kb Kb 
(%I Condition Cover(%) (%) (in) Type 

OPEN 
MHDR 
Park 

OPEN 
MHDR 

Deserl 
Mountain 
WATER 

VACANT 
MDR 

MDR 

MDR 
Park 

MDR 

MDR 

MDR 
Park 
Cornm 
VACANT 

MDR 
Park 

MDR 

MDR 
Park 

MDR 

MDR 

MDR 

MDR 

Dry 
Normal 
Normal 

Dry 
Normal 

Dry 
Dry 
Wet 

Dry 

Min 
LOW 

Hi 

Min 
LOW 

LOW 
Hi 

Min 

Min 
LOW 

LOW 

LOW 
Hi 

LOW 

LOW 

Low 
Hi 

Min 
Min 

LOW 
Hi 

LOW 

LOW 
Hi 

LOW 

LOW 

Low 

LOW 

Pat" wolf Custom Value (not default value) (landdata) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Land Use Data 61512001 
Page5 

Area id Land Use Code Area Area Pct DTHETA Vegetation RTlMP I A Kn Kb Kb 
(%I Condition Cover(%) (%) (in) Type 

N22A20 Park 0.002 57.7 90.0 0.20 0.100 Hi 0.150 

N21A21 MFR 
WATER 

0.014 89.5 50.0 45 0.25 0.050 Low 0.067 
0.002 10.5 100 0.001 Min 0.040 

N21A22 FWY 0.007 100.0 80.0 95 0.05 0 020 Low 0 071 

N21A23 MDR 0.025 1000 50.0 30 0.25 0.050 Low 0.063 

N21A24 MDR 0.018 100.0 50.0 30 0.25 0.050 Low 0.066 

Comm 

MDR 

Park 

Park 

MDR 

MDR 
MDR 

MDR 

MDR 

Park 

VACANT 
MDR 

MDR 

MDR 

MDR 

MDR 

MDR 
Park 

FWY 

75.0 

50.0 

Normal 90.0 

90.0 

50.0 

50.0 
50.0 

50.0 

50.0 

90.0 

15.0 
50.0 

Normal 50.0 

50.0 

50.0 

50.0 

50.0 

90.0 

80.0 

Min 0.038 

Low 0.063 

Hi 0.140 

Hi 0.135 

Low 0.066 

Low 0.067 
Low 0.081 

Low 0.064 

Low 0.066 

Hi 0.140 

Min 0.038 
Low 0.061 

Low 0.066 

Low 0.068 

Low 0.066 

LOW 0.067 

Low 0.065 
Hi 0.145 

Low 0.069 

N21A4 MDR 0.009 100.0 50.0 30 0.25 0.050 Low 0.070 

~abick wolf ' Custom Value (not default value) (landdata) 





F ooe Contro D~strc: of Mar copa Co-nty 
ARROWHEAD LAKES - Arronneal La%es 

Land Use Data 61512001 
Page 7 

Area Id Land Use Code Area Area Pct DTHETA Vegetation RTIMP I A Kn Kb Kb 
(%I Condition Cover(%) ( %.) (in) Type 

N21AP3 WATER 0.003 35.1 100 0.001 Min 0.038 
Park 0.001 9.6 90.0 0.20 0.100 Hi 0.156 
MDR 0.005 55.3 50.0 30 0.25 0.050 LOW 0.073 

. . 
N21AP4 WATER 

Park 
MDR 

N21AP5 WATER 
MDR 
Park 

0.013 44.5 100 0.001 Min 0.034 
0.009 30.8 90.0 0.20 0.100 Hi 0.131 
0.007 24.7 50.0 30 0.25 0.050 LOW 0.071 

0.003 34.7 100 0.001 Min 0.039 
0.002 25.0 50.0 30 0.25 0.050 Low 0.079 
0.003 40.3 90.0 0.20 0.100 Hi 0.143 

peinck wolf "Custom Value (not default value) ( ~ a ~ d d ~ u )  



SOIL INFORMATION 
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Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Soil Data 
Page 1 6/5/2001 

Area Id Soil Map Unit Area Area Pct XKSAT Rock Outcrop €ffedive 
Survey (%) (%) (%) 

398A Maricopa C-EBD 0001 1.1 0.10 
Maricopa C-GGA 0.005 4.6 0.25 
Maricopa C-RS 0.097 94.3 0.40 65.0 100 

3986 Maricapa C-ABA 0.007 5.5 0.38 
Maricopa C-AE 0.000 0.3 0.39 
Maricopa C-ES 0.01 1 8.3 0.25 
Maricopa C-GE 0.028 20.6 0.26 
Maricopa C-GGA 0.081 59.6 0.25 
Maricopa C-RS 0.008 5.8 0.40 65.0 100 

398C Maricopa C-ES 0.032 34.3 0.25 
Maricopa C-GGA 0.034 36.3 0.25 
Maricopa C-MR 0.020 21.6 0.05 
Maricopa C-VF 0.007 7.8 0.01 

3980 Maricopa C-RS 0.081 100.0 0.40 65.0 100 

398E Maricopa C-GE 0.005 4.2 0.26 
Maricopa C-GGA 0.003 2.9 0.25 
Maricopa C-LCA 0.009 8.0 0.25 

Maricopa C-MR 0.001 0.6 0.05 
Maricopa C-RS 0.084 74.7 0.40 65.0 100 
Maricopa C-TU 0.003 2.9 0.25 

Maricopa C-VF 0.008 6.7 0.01 

398F Maricopa C-CP 0.046 22.4 0.40 
Maricopa C-CRB 0.009 4.3 0.40 

Maricopa C-GE 0.017 8.2 0.26 
Maricopa C-GGA 0.007 3.3 0.25 
Maricopa C-MR 0.000 0.05 

Maricopa C-RS 0.059 28.7 0.40 65.0 100 
Maricopa C-TD 0.046 22.5 1.20 
Maricopa C-VF 0.021 10.5 0.01 

3986 Maricopa C-CP 0.004 2.0 0.40 
Maricopa C-CRB 0.013 6.0 0.40 
Maricopa C-ES 0.01 1 4.9 0.25 
Maricopa C-GE 0.005 2.1 0.26 
Maricopa C-GGA 0.005 2.5 0.25 
Maricopa C-MP 0.012 5.5 0.25 
Maricopa C-MR 0.009 4.2 0.05 
Maricopa C-RBA 0.005 2.5 0.26 
Maricopa C-TD 0.112 50.8 1.20 
Maricopa C-TE 0.001 0.6 0.25 
Maricopa C-TU 0.035 15.8 0.25 
Maricopa C-TW 0.005 2.2 0.05 
Maricopa C-VF 0.002 1 .O 0.01 

A23A Maricopa C-CO 0.012 14.7 0.29 20.0 100 
Maricopa C-EBD 0.017 , 20.2 0.10 
Maricopa C-PSB 0.007 8.9 0.26 
Maricopa C-PT 0.002 2.9 0.40 
Maricopa C-RS 0.044 53.3 0.40 65.0 100 

A21AA Maricopa C-ES 0.000 0.9 0.25 

Patrick Wolf (50ildala) 
' Custom Value (not default value) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Page 2 
Soil Data 

6/5/2001 

Area Id 

A Z I A A  

Soil 
Survey 

Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 

Maricopa 

Maricopa 
Maricopa 

Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 

Maricopa 
Maricopa 

Map Unit 

C-MR 
C-VF 

C-MR 
C-TD 

C-TW 
C-VF 

C-MR 

c -m  
C-VF 

C-ES 
C-MR 

c -m 
C-VF 

C-AE 
C-ES 
C-GE 
C-LE 
C-MR 
C-TE 

C-TW 

C-ES 

C-ES 
C-MP 
C-MR 

c -m 

C-ES 
C-MP 

C-TW 

C-MP 

C-MP 
C-TE 

C-ES 
C-MP 

C-AE 
C-EBD 
C-RS 

C-ABA 
C-AE 

C-EBD 
C-GE 
C-RS 

C-RS 

C-ABA 
C-AE 

Area 

0.007 
0.003 

0.017 
0.001 
0.011 
0.007 

0.001 
0.021 
0.001 

0.005 
0.024 
0.016 
0.008 

0.000 
0.017 
0.003 
0.003 
0.007 
0.000 
0.018 

0.004 

0.024 
0.001 
0.006 
0.000 

0.008 
0.017 
0.000 

0.007 

0.010 
0.001 

0.017 
0.026 

0.006 
0.004 
0.01 1 

0.018 
0.029 
0.005 
0.001 
0.001 

0.019 

0.003 
0.025 

Area Pct 
("4 
68.5 
30.6 

46.9 
3.1 

30.0 
20.0 

4.5 
93.2 
2.3 

9.7 
44.9 
30.2 
15.2 

0.4 
35.5 
5.3 
7.0 

14.4 
0.2 

37.2 

100.0 

76.9 
2.3 

19.8 
1 0  

30.3 
68.5 

1.2 

100.0 

93.7 
6.3 

38.9 
61.1 

29.1 
19.1 
51.8 

33.3 
53.5 
9.2 
2.1 
2.1 

100.0 

5.5 
43.0 

XKSAT Rock Outcrop Effedi\ne 
(%) (%I 

Palrick Wolf (soildata) 

' Custom Value (not default value) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Soil Data 
Page 3 6/5/2001 

Area Id Soil Map Unit Area Area P d  XKSAT Rock Outcrop ~ f f ~ d i ~  
Survey (%I (%) v4 

A21E Maricopa C-EBD 0.007 11.2 0.10 
Maricopa C-GE 0.010 17.8 0.26 
Maricopa C-RS 0.013 22.5 0.40 65.0 100 

A21 F Maricopa C-RS 0.046 100.0 0.40 65.0 100 

A21G Maricopa C-AE 0.002 5.8 0.39 
Maricopa C-EBD 0.015 35.6 010  
Maricopa C-GE 0.009 21.3 0.26 
Maricopa C-RS 0.015 37.3 0.40 65.0 100 

A21 H Maricopa C-EBD 0.006 86.5 0.10 
Maricopa C-GE 0.000 1.4 0.26 
Maricopa C-GGA 0.001 12.2 0.25 

A21 1 Maricopa 
Maricopa 
Maricopa 

A21 J Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

A21 K Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

A21 L Maricopa 
Maricopa 
Maricopa 
Maricopa 

A21 M Maricopa 
Maricopa 
Maricopa 

A21 N Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

A210 Maricopa 
Maricopa 
Maricopa 
Maricopa 

A2IP Maricopa 
Maricopa 

C-EBD 
C-LCA 
C-RS 

C-ADA 
C-AE 

C-EBD 
C-GE 

C-GGA 
C-LCA 
C-RS 

C-AA 
C-ABA 
C-AE 
C-GE 

C-GGA 

c-m 
C-AE 
C-GE 

C-GGA 

C-AA 
C-GE 

C-GGA 

C-AA 
C-AE 
C-ES 
C-GE 

C-GGA 
C-LCA 
C-TE 

C-ES 
C-LCA 
C-MP 
C-TE 

C-ES 
C-MP 

Patrick Wolf 
'Custom Value (not default value) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Page 4 
Soil Data 

6/5/2001 

Area Id 

A21 P 

Soil 
Survey 

- 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 

Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 

Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 
Maricopa 

Map Unit 

C-MR 

c-T!J'J 
C-VF 

C-AA 
C-ABA 
C-AE 
C-ES 
C-GE 

C-GGA 

C-ES 
C-GE 

C-ES 
C-GE 

C-ES 
C-GE 
C-MR 

C-AE 
C-ES 
C-GE 

C-GGA 
C-LCA 
C-MP 
C-TE 

C-ES 
C-GGA 
C-MP 
C-MR 

c-T!J'J 
C-VF 

C-AA 
C-AE 
C-ES 
C-GE 

C-GGA 

C-ES 
C-MR 

C-MR 
C-TD 

C-T'J'J 
C-VF 

C-CRB 
C-MR 
C-TD 
C-TE 

c-T!J'J 
C-VF 

Area Area Pcl 
(o/o) 

26.2 
7.7 

17.7 

1.2 
6.7 
5.3 

50.2 
12.3 
24.2 

98.8 
1.3 

43.9 
56.1 

58.7 
36.2 

5.0 

3.0 
28.0 
22.0 
15.6 
6.3 

17.3 
7.9 

15.5 
17.7 
4.0 

22.8 
18.2 
21.7 

16.0 
0.6 
3.4 

70.9 
9.1 

76.3 
23.7 

18.5 
12.4 
68.1 

1 .o 

6.0 
4.2 

26.3 
9.8 

46.3 
7.4 

XKSAT Rock Outcrop E f f e d i ~  
("6 (%) 

0.05 
0.05 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Soil Data 
Page 5 6/5/2001 

Area Id Soil Map Unit Area Area P d  XKSAT Rock Outcrop ~ f f ~ d i ~ ~  
Survey (%) (%) (%) 

N19A Maricopa C-ABA 0.004 0.8 0.38 
Maricopa C-AE 0.034 7.2 0.39 
Maricopa C-AFA 0.005 1 .O 0.38 
Maricopa C-CO 0.092 19.8 0.29 20.0 100 
Maricopa C-EBD 0.146 31.4 0.10 
Maricopa C-GE 0.003 0.6 0.26 
Maricopa C-GGA 0.004 0.9 0.25 
Maricopa C-GXB 0.000 0.24 
Maricopa C-LCB 0.002 0.3 0.25 
Maricopa C-RS 0.177 37.9 0.40 65.0 100 

N21A1 Central County GGA 0.003 15.4 
Central County MR 0.011 53.3 0.05 
Central County LCA 0.007 31.3 

N21A10 Central County LCA 0.003 6.0 
Central County VF 0.009 19.7 
Central County MP 0.019 43.4 
Central County MR 0.013 30.9 

N21All  Central County VF 0.004 23.8 
Central County MR 0.012 76.2 

N21A12 Central County VF 0.009 69.5 
Central County LCA 0.002 16.8 
Central County MR 0.002 13.0 
Central County MP 0000 0.8 

NZlA13 Central County LCA 0.007 31.9 
Central County MP 0.014 68.1 

N21A14 Central County MP 0.029 48.6 
Central County MR 0.004 7.1 
Central County LCA 0.014 22.7 
Central County VF 0.013 21.6 

N21A15 Central County MP 0.013 85.4 
Central County MR 0.002 14.6 

N21A16 Central County MR 0.007 33.0 
Central County MP 0.015 67.0 

N21A17 Central County MR 0.002 18.2 
Central County MP 0.007 65.5 
Central County LCA 0.002 16.4 

N21A18 Central County MP 0.014 57.8 
Central County MR 0.01 1 42.2 

N21A19 Central County MP 0.006 100.0 

N21AZ Central County LCA 0.007 80.0 
Central County MR 0.002 20.0 

N21A20 Central County MP 0.003 1000 

N21A21 Central County MP 0.007 47.7 
Central County MR 0.008 52.3 

Patrick Woif 

' Custom Value (not default value) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

a Soil Data 
Page 6 6/5/2001 

Area Id Soil 
Survey 

Map Unit Area Area Pct 
(%) 

XKSAT RockOutcrop ~ f f e d i ~  
( %) (461 

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 

Central County 
Central County ' 
Central County 
Central County 

Central County 

LCA 
ES 
MR 
MP 
VF 

LCA 
VE 
ES 
MP 

LCA 
MP 

LCA 

LCA 
MP 

LCA 
MP 

MP 
LCA 
MR 
ES 

ES 
LCA 
MP 

LCA 
MR 
VF 

MP 
LCA 
ES 
VF 

ES 
LCA 
MP 

LCA 
MP 

ES 
LCA 
MP 

ES 
LCA 

ES 
LCA 

LCA 

Palcick Wolf (roildata) 
' Custom Value (not default value) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Soil Data 
Page 7 6/5/2001 

Area Id Soil 
Survey 

Map Unit Area Area Pct 
(%) 

XKSAT Rock Outcrop 
(%) 

Effective 
(%) . . 

N21A36 Central County TE 0.002 14.4 

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 
Central County 
Central County 

Central County 
Central County 

PEA 
LCA 

MP 
LCA 

MP 
LCA 
PEA 

LCA 
MR 
ES 

LCA 
MP 
MR 
PEA 

MR 
VF 
MP 

LCA 
MP 

MP 

MP 
LCA 
ES 

MR 
VF 

ES 
MR 
VF 

LCA 
MR 
ES 

MR 
VF 

VF 
MR 

MR 
VF 
MP 
LCA 
ES 

LCA 
MR 

Patrick Wolf 
' Custom Value (not default value) 



Flood Control District of Maricopa County 
ARROWHEAD LAKES -Arrowhead Lakes 

Soil Data 
Page 8 6/5/2001 

Area Id Soil 
Survey 

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 

Map Unit 

MP 

ES 
LE 
MP 
MR 

LCA 
MP 
ES 

PEA 

ES 
LCA 
PEA 

MP 
LCA 
PEA 
TE 

PEA 
ES 

LCA 
MP 

LCA 
MP 
ES 

Area Area P d  
(Oh) 

XKSAT RockOutcmp ~ f f e d i ~ ~  
(%) (Oh) 

Patrid Wolf (roildata) 
^ Custom Value (not default value) 





D.3. HYDROGRAPH ROUTING DATA 
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D.4. STORAGE ROUTING DATA 

a g 
Entellus:" 
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STAGE-STORAGE-DISCHARGE RATING TABLES 

Appendix D.4 



GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 
Stageatorage-Discharge Rating Table Summary 

Appendix D.4 



OLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 
Stageatorage-Discharge Rating Table Summary 

(S19-6A, S19-6B & S19-7) 

(between Lake #8 & Lake #9) 

(6x3' & 4'x3 CBC) 

Appendix 0.4 



GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 
StageStorage-Discharge Rating Table Summary 

Appendix 0.4 



GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 
Stageatorage-Discharge Rating Table Summary 

(24" RCP bleed-off pipe) 

(8" PVC bleed-off pipe) 

Appendix D.4 



GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 
Stage-Storage-Discharge Rating Table Summary 

(36" RCP equalizer pipe) 

(24" RCP relief pipe) 

( 36  RCP relief pipe) 

(36" RCP relief pipe) 

(24" RCP relief pipe) 1,258.0 15 
1,260.0 2.30 26 
1,262.0 5.30 127 
1,263.0 5.40 *(5) 369 

Appendix 0.4 



GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 

Stage-Storage-Discharge Rating Table Summary 

Notes: 1) See Plate AL-1 for lake and outfall structure identifications. 
2) See Plate AL-1 for HEC-1 schematic map. 
3) See stage-storage data in this appendix for detailed volume calculations. 
4) See stage-discharge rating table in this appendix for detailed weir calculations. 

See HY8 culvert analysis for culvert discharge rating table. 
See Flowmaster analysis for storm drain outputs and street weir discharge rating table, 

L21A21 

Appendix D.4 

Apartment Complex L21A21 1,259.3 
1,260.0 
1,259.3 
1,260.0 
1.262.0 
1.263.0 

0.30 '(5) 
0.00 
0.72 
2.82 

2.85 '(5) 

350 
0 
0 
56 

246 



STAGE VS STORAGE TABLES 

Appendix D.4 



GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 
Detention ElevationlStorage Data 

Appendix D.4 

Lake ID 
(Weir ID) 

Lake # I  
(S20-1) 

Lake #2 
(S20-2A) 
(S20-2B) 
(S20-3) 

Lake #3 
(S20-5) 

Lake #4 
(S20-6) 

Lake #5 
(S20-4) 

Water Surface 
Elevation 

(ft) 
1296.0 
1296.5 
1297.0 
1297.5 
1298.0 
1298.5 
1299.0 
1299.5 
1300.0 
1294.0 
1294.5 
1295.0 
1295.5 
1296.0 
1296.5 
1297.0 
1297.5 
1298.0 
1292.0 
1292.5 
1293.0 
1293.5 
1294.0 
1294.5 
1295.0 
1295.5 
1296.0 
1290.0 
1290.5 
1291.0 
1291.5 
1292.0 
1292.5 
1293.0 
1293.5 
1294.0 
1292.0 
1292.5 
1293.0 
1293.5 
1294.0 
1294.5 
1295.0 
1295.5 
1296.0 

Incremental 
Surface Area 

(ft2) 
731,950 
748,950 
764,900 
781,550 
797,100 
809,650 
822.900 
836,250 
849,650 

1,208,750 
1,254.150 
1,299,450 
1,344,750 
1,344,750 
1,344,750 
1,344,750 
1,344,750 
1,344,750 
1,298,400 
1,765.450 
1,832,500 
1,899,600 
1,899,600 
1,899,600 
1,899,600 
1,899.600 
1,899,600 
1,781,850 
1,855,050 
1,928,250 
2,001,400 
2,001.400 
2,001,400 
2,001,400 
2,001,400 
2,001,400 
834,800 
867,100 
899,400 
931.700 
931,700 
931,700 
931,700 
931,700 
931,700 

Incremental 
Volume 
(acre-ft) 

8.50 
8.69 
8.88 
9.06 
9.22 
9.37 
9.52 
9.68 

14.13 
14.65 
15.17 
15.44 
15.44 
15.44 
15.44 
15.44 

17.52 
20.65 
21.42 
21.80 
21.80 
21.80 
21.80 
21.80 

- 
20.87 
21.71 
22.55 
22.97 
22.97 
22.97 
22.97 
45.95 

9.77 
10.14 
10.51 
10.69 
10.69 
10.69 
10.69 
10.69 

Cummulative 
Volume 
(acre-ft) 

0.00 
8.50 
17.19 
26.06 
35.12 
44.34 
53.71 
63.24 
72.91 
0.00 
14.13 
28.79 
43.96 
59.40 
74.84 
90.27 
105.71 
121.14 
0.00 
17.52 
38.16 
59.58 
81.39 
103.19 
125.00 
146.80 
168.60 
0.00 
20.87 
42.58 
65.14 
88.1 1 
111.08 
134.05 
157.03 
202.97 
0.00 
9.77 
19.90 
30.41 
41 .I 1 
51.80 
62.50 
73.19 
83.89 



GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 
Detention ElevationlStorage Data 

Appendix D.4 

Lake ID 
(Weir ID) 

Lake #6 
(S19-IA) 

Lake #7 
(S19-6A) 
(S19-68) 
(51 9-7) 

Lake #8 
(Channel) 

Lake #9 
(2-CBC) 

Lake #I0 
(Street) 

Water Surface 
Elevation 

(ft) 
1304.0 
1304.5 
1305.0 
1305.5 
1306.0 
1306.5 
1307.0 
1307.5 
1308.0 
1301.5 
1302.0 
1302.5 
1303.0 
1303.5 
1304.0 
1304.5 
1305.0 
1305.5 
1289.5 
1290.0 
1290.5 
1291.0 
1291.5 
1292.0 
1292.5 
1293.0 
1293.5 
1286.5 
1287.0 
1287.5 
1288.0 
1288.5 
1289.0 
1289.5 
1290.0 
1290.5 
1284.5 
1285.0 
1285.5 
1286.0 
1286.5 
1287.0 
1287.5 
1288.0 
1288.5 

Incremental 
Surface Area 

(ft2) 
120.950 
125,800 
130,650 
135,550 
140,500 
145,900 
149,750 
152,900 
155,850 
132,000 
138,300 
144,500 
150,650 
155,200 
155,200 
155,200 
155.200 
155.200 
102,850 
105,900 
109,000 
11 1,600 
114,200 
116,350 
118,000 
11 9,600 
120,750 
35,900 
38,150 
40,350 
41,950 
42.900 
43,600 
44,300 
44,750 
45,200 
31,600 
34,250 
37,000 
39,700 
41,750 
42,750 
43,750 
44,450 
45,100 

incremental 
Volume 
(acre-ft) 

- 
1.42 
1.47 
1.53 
1.58 
1.64 
1.70 
1.74 
1.77 

1.55 
1.62 
1.69 
1.76 
1.78 
1.78 
1.78 
1.78 

1.20 
1.23 
1.27 
1.30 
1.32 
1.34 
1.36 
1.38 

0.42 
0.45 
0.47 
0.49 
0.50 
0.50 
0.51 
0.52 

0.38 
0.41 
0.44 
0.47 
0.48 
0.50 
0.51 
0.51 

Cummulative 
Volume 
(acre-ft) 

0.00 
1.42 
2.89 
4.42 
6.00 
7.64 
9.34 
11.08 
12.85 
0.00 
1.55 
3.17 
4.87 
6.62 
8.40 
10.19 
11.97 
13.75 
0.00 
1.20 
2.43 
3.70 
4.99 
6.32 
7.66 
9.03 
10.40 
0.00 
0.42 
0.88 
1.35 
1.83 
2.33 
2.84 
3.35 
3.86 

- 

0.00 
0.38 
0.79 
1.23 
1.69 
2.18 
2.68 
3.18 
3.70 



GLENDALElPEORlA ADMP UPDATE 

ARROWHEAD LAKES 
Detention ElevationlStorage Data 

Appendix D.4 

Lake ID 
(Weir ID) 

Lake #I1 
(S19-8) 

Lake #I2 
(S19-9) 

Lake #I3 
(S19-1 OA) 

Lake # I4  
(519-11) 

~p 

Lake #I5 
(S19-12) 

Water Surface 
Elevation 

(ft) 
1297.0 
1297.5 
1298.0 
1298.5 
1299.0 
1299.5 
1300.0 
1300.5 
1301.0 
1295.0 
1295.5 
1296.0 
1296.5 
1297.0 
1297.5 
1298.0 
1298.5 
1299.0 
1289.5 
1290.0 
1290.5 
1291.0 
1291.5 
1292.0 
1292.5 
1293.0 
1293.5 
1277.0 
1277.5 
1278.0 
1278.5 
1279.0 
1279.5 
1280.0 
1280.5 
1281.0 
1272.5 
1273.0 
1273.5 
1274.0 
1274.5 
1275.0 
1275.5 
1276.0 
1276.5 

Incremental 
Surface Area 

(ft2) 
36,550 
39,150 
41.700 
44,200 
46,650 
47,600 
48,550 
49,150 
49,700 
58,400 
61,200 
66,050 
67,450 
67,450 
67,450 
67,500 
67,500 
67,500 
33.650 
36,250 
38,850 
41,450 
44,100 
44,850 
45,750 
46,600 
47,450 

249,950 
259,900 
269,900 
279,950 
290,000 
296.350 
301,100 
305,950 
309,150 
65,150 
67,300 
69,500 
71,650 
73,850 
75,100 
76,400 
77,250 
78,100 

Incremental 
Volume 
(acre-ft) 

- 
0.43 
0.46 
0.49 
0.52 
0.54 
0.55 
0.56 
0.57 

0.69 
0.73 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 

0.40 
0.43 
0.46 
0.49 
0.51 
0.52 
0.53 
0.54 

2.93 
3.04 
3.16 
3.27 
3.37 
3.43 
3.48 
3.53 

0.76 
0.79 
0.81 
0.84 
0.85 
0.87 
0.88 
0.89 

Cummulative 
Volume 
(acre-ft) 

0.00 
0.43 
0.90 
1.39 
1.91 
2.45 
3.01 
3.57 
4.13 
0.00 
0.69 
1.42 
2.18 
2.96 
3.73 
4.51 
5.28 
6.06 
0.00 
0.40 
0.83 
1.29 
1.78 
2.29 
2.81 
3.34 
3.88 
0.00 
2.93 
5.97 
9.12 
12.39 
15.76 
19.19 
22.67 
26.20 
0.00 
0.76 
1.55 
2.36 
3.19 
4.05 
4.91 
5.80 
6.69 
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Lake ID 
(Weir ID) 

Lake #6 
(S19-IA) 

Lake #7 
(Sl9-6A) 
(S19-6B) 
(S19-7) 

Lake #8 
(Channel) 

Lake #9 
(2-CBC) 

Lake #I0 
(Street) 

Water Surface 
Elevation 

(ft) 
1304.0 
1304.5 
1305.0 
1305.5 
1306.0 
1306.5 
1307.0 
1307.5 
1308.0 
1301.5 
1302.0 
1302.5 
1303.0 
1303.5 
1304.0 
1304.5 
1305.0 
1305.5 
1289.5 
1290.0 
1290.5 
1291.0 
1291.5 
1292.0 
1292.5 
1293.0 
1293.5 
1286.5 
1287.0 
1287.5 
1288.0 
1288.5 
1289.0 
1289.5 
1290.0 
1290.5 
1284.5 
1285.0 
1285.5 
1286.0 
1286.5 
1287.0 
1287.5 
1288.0 
1288.5 

Incremental 
Surface Area 

(ftZ) 
120,950 
125,800 
130,650 
135,550 
140,500 
145,900 
149,750 
152,900 
155,850 
132,000 
138,300 
144,500 
150,650 
155,200 
155,200 
155,200 
155,200 
155,200 
102.850 
105,900 
109,000 
111,600 
1 14,200 
116,350 
118,000 
11 9,600 
120,750 
35,900 
38,150 
40,350 
41,950 
42.900 
43,600 
44,300 
44,750 
45,200 
31,600 
34,250 
37.000 
39,700 
41,750 
42,750 
43,750 
44,450 
45,100 

Incremental 
Volume 
(acre-ft) 

- 
1.42 
1.47 
1.53 
1.58 
1.64 
1.70 
1.74 
1.77 

1.55 
1.62 
1.69 
1.76 
1.78 
1.78 
1.78 
1.78 

- 
1.20 
1.23 
1.27 
1.30 
1.32 
1.34 
1.36 
1.38 

0.42 
0.45 
0.47 
0.49 
0.50 
0.50 
0.51 
0.52 

0.38 
0.41 
0.44 
0.47 
0.48 
0.50 
0.51 
0.51 

Cummulative 
Volume 
(acre-ft) 

0.00 
1.42 
2.89 
4.42 
6.00 
7.64 
9.34 
11.08 
12.85 
0.00 
1.55 
3.17 
4.87 
6.62 
8.40 
10.19 
11.97 
13.75 
0.00 
1.20 
2.43 
3.70 
4.99 
6.32 
7.66 
9.03 
10.40 
0.00 
0.42 
0.88 
1.35 
1.83 
2.33 
2.84 
3.35 
3.86 
0.00 
0.38 
0.79 
1.23 
1.69 
2.18 
2.68 
3.18 
3.70 
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Lake ID 
(Weir ID) 

Lake # I  1 
(S19-8) 

Lake #I2 
(S19-9) 

Lake #I3 
(Sl9-1 OA) 

Lake #I4 
(S19-11) 

Lake #I5 
(S19-12) 

Incremental 
Surface Area 

(ft2) 
36,550 
39,150 
41,700 
44.200 
46,650 
47,600 
48,550 
49,150 
49,700 
58,400 
61,200 
66,050 
67.450 
67.450 
67,450 
67,500 
67,500 
67,500 
33,650 
36,250 
38,850 
41,450 
44,100 
44,850 
45.750 
46,600 
47,450 
249,950 
259,900 
269,900 
279.950 
290,000 
296.350 
301,100 
305.950 
309,150 
65,150 
67,300 
69,500 
71,650 
73,850 
75,100 
76,400 
77,250 
78,100 

Water Surface 
Elevation 

(ft) 
1297.0 
1297.5 
1298.0 
1298.5 
1299.0 
1299.5 
1300.0 
1300.5 
1301 .O 
1295.0 
1295.5 
1296.0 
1296.5 
1297.0 
1297.5 
1298.0 
1298.5 
1299.0 
1289.5 
1290.0 
1290.5 
1291.0 
1291.5 
1292.0 
1292.5 
1293.0 
1293.5 
1277.0 
1277.5 
1278.0 
1278.5 
1279.0 
1279.5 
1280.0 
1280.5 
1281 .O 
1272.5 
1273.0 
1273.5 
1274.0 
1274.5 
1275.0 
1275.5 
1276.0 
1276.5 

Incremental 
Volume 
(acre-ft) 

0.43 
0.46 
0.49 
0.52 
0.54 
0.55 
0.56 
0.57 

0.69 
0.73 
0.77 
0.77 
0.77 
0.77 
0.77 
0.77 

- 
0.40 
0.43 
0.46 
0.49 
0.51 
0.52 
0.53 
0.54 

2.93 
3.04 
3.16 
3.27 
3.37 
3.43 
3.48 
3.53 

0.76 
0.79 
0.81 
0.84 
0.85 
0.87 
0.88 
0.89 

Cummulative 
Volume 
(acre-ft) 

0.00 
0.43 
0.90 
1.39 
1.91 
2.45 
3.01 
3.57 
4.13 
0.00 
0.69 
1.42 
2.18 
2.96 
3.73 
4.51 
5.28 
6.06 
0.00 
0.40 
0.83 
1.29 
1.78 
2.29 
2.81 
3.34 
3.88 
0.00 
2.93 
5.97 
9.12 
12.39 
15.76 
19.19 
22.67 
26.20 
0.00 
0.76 
1.55 
2.36 
3.19 
4.05 
4.91 
5.80 
6.69 
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Lake ID 
(Weir ID) 

Lake #I6 
(39-13) 

(& C.O.G. 24" 
Emergency 
Relief Pipe) 

Lake #I7 
(Street & 
24" Pipe) 

Lake # I  8 
(519-14) 

Lake #I9 
(S19-15) 

Water Surface 
Elevation 

(ft) 
1267.5 
1268.0 
1268.5 
1269.0 
1269.5 
1270.0 
1270.5 
1271.0 
1271.5 
1272.0 
1272.5 
1278.0 
1278.5 
1279.0 
1279.5 
1280.0 
1280.5 
1281.0 
1281.5 
1282.0 
1277.5 
1278.0 
1278.5 
1279.0 
1279.5 
1280.0 
1280.5 
1281.0 
1281.5 
1276.0 
1276.5 
1277.0 
1277.5 
1278.0 
1278.5 
1279.0 
1279.5 
1280.0 

Incremental 
Surface Area 

(ft2) 
324.200 
328.750 
331,800 
334,000 
336,150 
338,350 
340,500 
342,700 
344,850 
347.100 
349,300 
55,150 
58,650 
62,150 
63.900 
65,650 
66,000 
66,300 
66,400 
66,500 
32,950 
34,950 
36,300 
37,650 
39,000 
40,350 
40,350 
40,350 
40,350 
29,000 
30,900 
32.200 
33,500 
34,800 
36,150 
36,150 
36,150 
36,150 

Incremental 
Volume 
(acre-ft) 

- 
3.75 
3.79 
3.82 
3.85 
3.87 
3.90 
3.92 
3.95 
3.97 
4.00 

0.65 
0.69 
0.72 
0.74 
2.21 
0.76 
2.27 
0.76 

0.39 
0.41 
0.42 
0.44 
0.46 
0.46 
0.46 
0.46 
. 

0.34 
0.36 
0.38 
0.39 
0.41 
0.41 
0.41 
0.41 

Cummulative 
Volume 
(acre-ft) 

0.00 
3.75 
7.54 
11.36 
15.21 
19.08 
22.97 
26.89 
30.84 
34.81 
38.81 
0.00 
0.65 
1.35 
2.07 
2.81 
5.02 
5.78 
8.05 
8.81 
0.00 
0.39 
0.80 
1.22 
1.66 
2.12 
2.58 
3.04 
3.51 
0.00 
0.34 
0.71 
1.08 
1.47 
1.88 
2.30 
2.71 
3.13 
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- - 

Lake ID 
(Weir ID) 

Lake #20 
(S19-16) 

Lake #21 
(Street & 
24" Pipe) 

Water Surface 
Elevation 

(ft) 
1273.0 
1273.5 
1274.0 
1274.5 
1275.0 
1275.5 
1276.0 
1276.5 
1277.0 
1268.0 
1268.5 
1269.0 
1269.5 
1270.0 
1270.5 
1271.0 

Incremental 
Surface Area 

(ft2) 
28,400 
29,400 
30,400 
31,450 
32.500 
33,500 
33,500 
33,500 
33.500 
146,000 
152,400 
158,850 
162,050 
165,300 
165,300 
165,300 

Incremental 
Volume 
(acre-ft) 

0.33 
0.34 
0.35 
0.37 
0.38 
0.38 
0.38 
0.38 

1.71 
1.79 
1.84 
1.88 
1.90 
1.90 

Cummulative 
Volume 
(acre-ft) 

0.00 
0.33 
0.67 
1.03 
1.40 
1.78 
2.16 
2.54 
2.93 
0.00 
1.71 
3.50 
5.34 
7.22 
9.12 
11.01 
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Lake L21A20 
(Weir 8 

1-8" PVC) 
Lake L21A21 

(No Weir) 

1256.0 
1258.0 

1259.3 
1260.0 
1262.0 

1,941 
10,651 

43,835 
46,066 
45,230 

0.26 

0.72 
2.10 

0.00 
0.26 

0.00 
0.72 
2.82 



STAGE VS DISCHARGE RATING TABLES 

(WEIR FLOW) 
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GLENDALUPEORIA ADMP UPDATE 

ARROWHEAD LAKES 

Weir Calculations & Rating Table 

Notes: 1) Reference from Handbook of Hydraulics, Sixth Edition, by Ernest F. Brater and Horace Williams King, Table 5-3, pg. 5-40, 1982. 

The values of C are based from Table 5-3 and/or linear interpolated. 
2) Discharge calculated from Formula. Q = CLHM for Broadcrested Weirs. 
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GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 

Weir Calculations 8 Rating Table 

Notes: 1) Reference from HandbookofHydraulics, Sixth Edition, by Ernest F. Brater and Horace Williams King, Table 5-3, pg. 5-40, 1982. 

The values of C are based from Table 5 3  and/or linear interpolated. 
2) Discharge calculated from Formula, Q = CLHM for Broadcrested Weirs. 
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GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 

Weir Calculations & Rating Table 

Notes: 1) Reference from Handbaokof Hydraulics. Sixth Edition, by Ernest F. Brater and Horace W~lliams King. Table 5-3. pg. 540,1982 

The values of C are based from Table 5-3 andlor linear interpolated. 
2) Discharge calculated from Formula, Q = CLHm for Broadcrested Weirs. 
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ARROWHEAD LAKES 

Weir Calculations & Rating Table 

Notes: 1) Reference from Handbook of Hydraulics, Sixth Edition, by Ernest F. Brater and Horace Williams King, Table 5-3, pg. 5-40, 1982. 

The values of C are based from Table 5-3 anfflor linear interpolated. 
2) Discharge calculated from Formula, Q = CLH" for Broadcrested Weirs. 
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GLENDALUPEORIA ADMP UPDATE 

ARROWHEAD LAKES 

Weir Calculations 8 Rating Table 

Notes: 1) Reference from HandbwkofHydraulics, Sixth Edition, by Ernest F. Brater and Horace Williams King, Table 53 ,  pg. 5-40, 1982. 

The values of C are based from Taole 5-3 andlor Itnear lnterpo aleo 
2) Discharge calculated from Formula, Q = CLHM for Broadcrested Welrs 
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GLENDALEIPEORIA ADMP UPDATE 

ARROWHEAD LAKES 

Weir Calculations 8 Rating Table 

Notes: 1) Reference from Handbookof Hydraulics, Sixth Edition, by Ernest F. Brater and Horace Williams King, Table 5-3, pg. 5-40, 1982. 

The values of C are based from Table 5-3 andlor linear interpolated. 
2) Discharge calculated from Formula, Q = CLH" for Broadcrested Wein. 
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Lake 14 3.6 S19-11 3.320 557 
A21NRR 

25 1 .O 1277.0 1280.6 
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ARROWHEAD LAKES 

Detention Storage Discharge Elevation Calculations 

Notes: I) Stage Discharge Elevation (E) = Crest Elevation (Ei) + Headwater (H) In fl. 
2) Headwater calculated from Formula. H - (wL)"' for Broadcrested Weirs. 

3) Reference from Handbook of Hydraulics, Sixth Edition, by Ernest F. Brater and Horace Williams King, Table 5-3, pg. 5-40. 1982 

The values of C are based from Table 5-3 andlor linear intemolated. 

Detention 
I.D. # 

L21A8 

L21All 

L21A14 

L21A15 

L21A17 

L21A16 

L21A20 

L21A21 
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Weir 
I.D. # 

L21A8 

L21Al I 

L21A14 

L21A15 

L21A17 

L21A16 

L21A20 

L21A21 

Crest 
Length 

L (ft) 
60 

100 

50 

55 

30 

100 

45 

45 

Crest 
Breadth 
w (ft) 
15.0 

25.0 

25.0 

40.0 

20.0 

100.0 

20.0 

140.0 

Crest 
Elevation 

Ei (fi) 
1278.0 

1270.0 

1270.0 

1261.3 

1261.0 

1260.0 

1258.0 

1261.4 

Stage Discharge 
Elevation 
E "' (ft) 
1278.1 

1270.2 

1270.3 

1261.7 

1261 .I 

1260.1 

1258.6 

1261.7 

Headwater 
H '2' (ft) 

0.1 

0.2 

0.3 

0.4 

0.1 

0.1 

0.6 

0.3 

Discharge 
Coefficient 

c 131 

2.680 

2.680 

2.680 

2.700 

2.680 

2.680 

2.700 

2.690 

Discharge 
from HEC-1 

Q (cfs) 

3 
L2 1 A8 

26 
L21Al I 

26 
L21A14 

38 
L21A15 

4 
L21A17 

14 
L21A16 

52 
L21A20 

18 
L21A21 
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Values of n to Be Used with the Manning Equation 

Values commonly used in designing . 

Surface 

Uncoated cast-iron pipe ............... 
Coated cast-iron pipe, ................ 
Commercial wrought-~ron pipe. black ... 
Commercial wrought-iron pipe . galvs- 

nized . . .  .... 
Smooth brass and'glass pipe ........... 
Smooth lockbar and welded "OD" pipe 
Riveted and spiral steel pipe ........... 
Vitrified sewer pipe ................... 
Common clay drainage tile ............ 
Glazed brickwork .................... 
Brick in cement mortar; brick sewers ... 
Neat cement surfaces ................. 
Cement mortar surfaces .............. 
Concrete pipe ....................... 
Wood stave pipe ..................... 
Plank Flumes: 

Planed ............................ 
Unplan ed ......................... 
With battens ...................... 

Concrete-lined channels ............... 
Cement-rubble surface ................ 
Dry-rubble surface ................... 
Dreesed-ashlar surface ................ 
Semicircular metal flumes. smooth ..... 
Semicircular metal flumes. corrugated . . 
Canals and Ditches: 

Earth. straight and uniform ......... 
Rock cuts. smooth and uniform ...... ...... Rock cuts jagged and irregular 
winding sluggish eana la ............. 
Dred ed earth channels ............. 
Can af a with rough stony beds. n e d s  

on earth banks .................. 
Earth bottom. rubble sidea .......... 

Natural Stream Channela: 
(1) Clean. straight bank. full stage. no 

rifts or deep pools ............... 
(2) Same aa (1). but some weeds and 

stones .......................... 
(3) Winding. some pools and shoals . 

clean ........................... 
(4) Same as (3) . lower stages . more 

ineffective slope and sect~ona ....... 
(5) Same as (3). some weeds and 

stones .......................... 
(6) Same-as (4) . stony sections ....... 
(7) Slugg~sh .river reaches. rather 

weedy or w ~ t h  very deep pools ...... 
(8) Very weedy reaches ............. 

Best 

0.012 
0.011 
0.012 

0.013 
0.009 
0.010 
0.013 

{ ::::(: } 
0.011 
0.011 
0.012 
0.010 
0.011 
0.012 
0.010 

0.010 
0.011 
0.012 
0.012 
0.017 
0.025 
0.013 
0.011 
0.0225 

0.017 
0.025 
0.035 
0.0225 
0.025 

0.025 
0.028 

0.025 

0.030 

0.033 

0.040 

0.035 
0.045 

0.050 
0.075 

Good 

0.013 
0.012. 
0.013 

0.014 
0.010 
0.011* 
0.015. 
0.013. 
0.012. 
0.012 
0.013 
0.011 
0.012 
0.013 
0.011 

0.012. 
0.013. 
0.015. 
0.014. 
0.020 
0.030 
0.014 
0.012 
0.025 

0.020 
0.030 
0.040 
0.025. 
0.0275*0.030 

0.030 
0.030- 

0.0275 

0.033 

0.035 

0.045 

0.040 
0.050 

0.060 
0.100 

Fair 

0.014 
0.013. 
0.014 

0.015 
0.011 
0.013. 
0.017. 
0.015 
0.014. 
0.013. 
0.015. 
0.012 
0.013. 
0.015. 
0.012 

0.013 
0.014 
0.016 
0.016* 
0.025 
0.033 
0.015 
0.013 
0.0275 

0.0225.0.025 
0.033. 
0.045 
0.0275 

0.035. 
0.033. 

0.030 

0.035 

0.040 

0.050 

0.045 
0.055 

0.070 
0.125 

Bad 

0.015 

0.015 

0.017 
0.013 

0.017 
0.017 
0.015 
0.017 
0.013 
0.015 
0.016 
0.013 

0.014 
0.015 

0.018 
0.030 
0.035 
0.017 
0.015 
0.030 

0.035 

0.030 
0.033 

0.040 
0.035 

0.033 

0.040 

0.045 

0.055 

0.050 
0.060 

0.080 
0.150 



STAGE VS DISCHARGE RATING TABLES 

(CULVERTISTORM DRAIN) 
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Arrowhead Lakes Update: Channel Between Lake #8 & Lake #9 

Rating Table for Irregular Channel 

Project Description 

Worksheet Channel between Lake #8 and Lake 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Dischame 

Input Data 

Slope 0.012500 fflR 

-- 

Current Roughness Method mproved Lol teh Method 
Open Channel Weighting Methodmproved Loner's Method 

Closed Channel Weighting Metho Holton's Method 

Altribute Minimum Maximum Increment 

Water Surface Elevation in 1.289.50 1.293.50 0.50 

I '  Project Engineer: Pentacore Arizona 
~:~50430001\arr0whd\engr\hydraul\fmw\wei2 Pentacore Engineering Inc FlowMaster "6.0 [614b) 
06107101 02:32:58 PM o Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 

Water 
Surface 

Elevation 
(fi) 

1,289.50 

Discharge 
(ds) 

NIA 

Velocity 
(ffls) 

NIA 

Flow 
Area 
(fl') 

NIA 

Wened 
Perimeter 

(ff) 

NIA 

- 

Top 
Width 
(fl) 

NIA 



Channel Between Lake #8 and Lake #9 
Cross Section for Irregular Channel 

Worksheet Channel between Lake #8 and Lake 
Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Channel Depth 

-- - 

Section Data 

Mannings Coemcient 0.028 

Slope 0.012500 WR 
Water Surface  levat ti on 1.290.67 R 
Elevation Range 1,289.50 to 1.292.00 
Discharge 197.00 ds 

1,292.00- I n - > 

1,289.50 I 
1+00 1+10 1+20 1+30 1+40 1+50 1+60 1+70 1+80 1+90 

v:2.0b 
H:l 
NTS 

Projed Engineer: Pentamre Arizona 
p:\50430001\arrowhd\engr\hydrauI\fmw\weir.fm2 Pentacore Engineering Inc FlowMaster "6.0 [614b] 
06/07/01 02:37:10 PM O Haestad Methods. inc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755.1666 Page 1 of 1 



Worksheet for Irregular Channel 

. . .  
Project Descnptton 

Worksheet Channel between Lake #8 and Lake 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

lnout Data 

Slope 0.012500 ft/ft 

Water Surface Elevation 1.290.67 A 

Options 

Current Roughness Method mproved Lottel's Method 
Open Channei Weighting Methodmproved Lottefs Method 

Closed Channel Weighting Metho Horton's Method 

Results 

Mannings Coefficient 0.028 

Elevation Range 1.289.50 to 1.292.00 
Discharge 197.00 cfs 
Flow Area 36.7 ft' 
Wetted Perimeter 42.65 fl 
Top Width 42.53 fl 
Actual Depth. 1.17 fl 
Critical Elevation 1,290.69 ft 
Critical Slope 0.012011 ftlft 
Velocity 5.37 Ws 
Velocity Head 0.45 A 
Specific Energy 1.291.12 i t  
Froude Number 1.02 
Flow Type Supercritical 

Rouahness Seaments 

Start End Mannings 
Station Station Coefficient 

I COO 1 +85 0.028 

Natural Channel Points 

Station Elevation 
(it) (A) 

1 +00 1.292.00 

1+09 1,291 5 0  

1+16 1.291.50 

1 +36 1,289.50 

1+56 1,289.50 

1+73 1.291.35 

1 +85 1,291.50 

, , 
Project Engineer: Pentacore Arizona 

p:\SO43OOOl\arrowhd\engr\hydra~i\hw\weir Pentacore Engineering Inc FiowMaster "6.0 [614b] 
06107101 02:39:44 PM O Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



CURRENT DATE: 02-16-2001 
CURRENT TIME: 15:35:57 

AL -Arrowhead Lakes 
Culvert Analysis - Lake #9 

FILE DATE: 02-16-2001 
FILE NAME: LAKE9 

**************+*t****~*tt*t*t***t*tt+*tt*****~~~*.~**~************~*****~****~** 

........................ FHWA CULVERT ANALYSIS ***********"*****r****rr+ 
t****+***t**+*t*t*****tt++ HY-8, VERSION 6.0 ***********+t****tt****+** 

................................................................................ 

I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
I ,, I--------------------------I----------.------------------------------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
1NO.I (ft) (ft) (ft) IMATERIAL (ft) (ft) n TYPE I 
I 1 11284.50 1284.00 90.00 1 2 RCB 5.00 3.00 .013 CONVENTIONALI 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: LAKE9 DATE: 02-16-2001 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
1284.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

. 
1287.76 150.0 150.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1288.61 200.0 200.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
1288.74 207.0 207.0 0.0 0.0 0.0 0.0' 0.0 0.00 1 
1290.56 300.0 288.8 0.0 0.0 0.0 0.0 0.0 10.58 4 
1291.04 350.0 306.6 0.0 0.0 0.0 0.0 0.0 42.83 3 
1291.44 400.0 320.7 0.0 0.0 0.0 0.0 0.0 78.99 3 
1291.80 450.0 332.7 0.0 0.0 0.0 0.0 0.0 117.06 3 
1292.13 500.0 343.4 0.0 0.0 0.0 0.0 0.0 156.41 3 
1290.25 276.3 276.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

................................................................................ 

................................................................................ 
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: LAKE9 DATE: 02-16-2001 

HEAD HEAD TOTAL FLOW Pi F1.OW 
~ 

ELEV (ft) ERROR (ft) now (cfs) ERROR (cfs) ERROR 
1284.50 0.000 0.00 0.00 0.00 
1286.07 0.000 50.00 0.00 0.00 

1291.44 -0.002 400.00 0.35 0.09 
1291.80 -0.002 450.00 0.25 0.06 
1292.13 -0.001 500.00 0.19 0.04 

............................................................................... 

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 
....................................................................... 
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AL -Arrowhead Lakes 
Culvert Analysis - Lake #9 

CURRENT DATE: 02-16-2001 FILE DATE: 02-16-2001 
CURRENT TIME: 15:35:57 FILE NAME: LAKE9 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 2 ( 5.00 (ft) BY 3.00 (ft) ) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

nTS- HEAD- INLET OUTLET -.- -~ 

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
now ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ftl (ft) (fps) (fps) 

343.40 1292.13 7.63 6.53 6-FFc 3.00 3.00 2.97 %-1196.30 11.58 6.82 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

El. inlet face invert 1284.50 ft El. outlet invert 1284.00 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

................................................................................ 

--.- - ~ ~ - ~ ~  
INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 5.00 ft 
BARREL RISE 3.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.013 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 
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AL -Arrowhead Lakes 
Culvert Analysis - Lake #9 

CURRENT DATE: 02-16-2001 
CURRENT TIME: 15:35:57 

FILE DATE: 02-16-2001 
FILE NAME: LAKE9 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
**+******tt****t********** TAILWATER *tt*****tt*+*tttt+t~***+*+ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

**"*** REGULAR CHANNEL CROSS SECTION '***'***'***"** 
BOTTOM WIDTH 5.00 ft 
SIDE SLOPE H/V 1X:l) 4.0 
CHANNEL~SLOPE v/H ~ft/ft) 
MANNING'S n 1.01-0.11 
CHANNEL INVERT ELEVATION 
CULVERT NO.l OUTLET INVERT ELEVATION 1284.00 ft 

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL'. SHEAR 
ICfSl lftl NUMBER lftl (f/S) IDSf) 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
50.00 ft 
20.00 ft 

1290.25 ft 



Arrowhead Lakes Update: Street Weir for Lake #I0 
Rating Table for Broad Crested Weir 

Projed Description 

Worksheet Street Weir for Lake # I0  

Type Broad Crested Weir 
Solve For Discharge 

lnvut Data 

Crest Elevation 1.287.00 fl 
Tailwater Eievation 1.287.00 R 
Crest Surface Type Paved 
Crest Breadth 5.00 fi 

Crest Length 50.00 fi 

Allribute Minimum Maximum Increment 

Headwater Elevation (R) 1.287.00 1,288.50 0.50 

Headwater Discharge Velocity WI 

Pmjed Engineer: Pentamre Arimna 
p:\5043W01brmwhd\engrvlYdauNmw\wet.rm2 Pentacore Englneerlng Inc FiowMaster vS.0 I814bI 
03108m1 02:47:38 PM 0 Haestad Methods, lnc. 37 Brookside Road Walerbuty. CT ~3708  USA (203) 755-1868 Page I of 1 



Arrowhead Lakes Update: Street Weir for Lake # I0  
Cross Section for Broad Crested Weir 

a Project Descnptbon 

Worksheet Street Weir for Lake t 1 0  

Type Broad Crested We~r 
Solve For Discharge 

Section Data 

Discharge 283.71 d s  
Headwater Elevation 1.288.50 R 
Crest Elevation 1,287.00 R 
Tailwater Elevation 1.287.00 R 
Crest Surface Type Paved 
Crest Breadth 5.00 R 
Crest Length 50.00 R 

v:2.0h 
H:l 
NTS 

Pmied Engineer: Pentacore Ar!zona 
p:\50430Wl\anowhdrengr\hydrauNmw\weir,fm2 Pentacore Enalneerlna Inc 



Arrowhead Lakes Update: Street Weir for Lake #I0  
Worksheet for Broad Crested Weir 

C ' Pmjed Description 

Worksheet Street Weir for Lake # I0  

Type Broad Crested Weir 
Soive For ~isAharge 

Input Data 

Headwater Elevation 1.288.50 fl 
Crest Elevation 1.287.00 fl 
Tailwater Elevation 1.287.00 fl 
Crest Surface Type Paved 
Crest Breadth 5.00 A 
Crest Length 50.00 A 

Results 

Discharge 283.71 cfs 
Headwater Height Above Crest 

Tailwater Height Above Crest 
Discharge Coefficient 
Submergence Factor 
Adjusted Discharge Coefficient 
Flow Area 
Velocity 
Welled Perimeter 
Top Wdth 50.00 fl 

Appwdir B1il Project Engineec Pentacore Arizona 
p:\5043WOlbrmwhd\engNlydraul\fmw\weir.fm2 Penbcore Engineering Inc FlowMaster vB.0 [614b] 
03108101 02:47:21 PM 0 Haestad Methods. lnc. 37 Brwkside Road Waterbury, CT 06708 USA (203) 755-1886 Page 1 of 1 



LAKE 
# 16 

NOT TO SCALE 



AL - Arrowhead Lakes 
Culvert Analysis - Lake #16 

CURRENT DATE: 02-23-2001 
CURRENT TIME: 10:51:53 

FILE DATE: 02-23-2001 
FILE NAME: LAKE16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

....................... FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * *+* * * * *e * f * * * * *+* * *+* * *  HY-8, VERSION 6.0 **************tlt*t+**+*** 

................................................................................. 
I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
I u I--------------'-'--'-----~-l--------------------------------.--------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I , , --- 

IN0.l (ft) (ft) (ft) IMATERIAL (ft) (ft) n TYPE I 
I 1 11266.01 1265.75 130.00 1 2 RCB 8.00 4.00 ,013 CONVENTIONALI 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY OF CULVERT FLOWS lcfs) FILE: LAKE16 DATE: 02-23-2001 

ELEV (ft) TOTAL 
1267.85 0.0 
1268.41 60.0 
1268.81 120.0 

1 2 3 4 5 6 ROADWAY ITR 
0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
60.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

540.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
600.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
627.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 
........................................................ 

................................................................................ 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: LAKE16 DATE: 02-23-2001 

HEAD HEAD TOTAL FLOW % now 

1271.37 0.000 480.00 0.00 0.00 
1271.99 0.000 540.00 0.00 0.00 
1272.66 0.000 600.00 0.00 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

<1> TOLERANCE lft) = 0.010 <2> TOLERANCE 1%) = 1.000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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AL - Arrowhead Lakes 
Culvert Analysis -Lake #16 

CURRENT DATE: 02-23-2001 FILE DATE: 02-23-2001 
CURRENT TIME: 10:51:53 FILE NAME: LAKE16 
................................................................................ 

PERFORMANCE CURVE FOR CULVERT 1 - 2 I 8.00 lftl BY 4.00 (ftll RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ftl (ft) <F4> (ft) (ftl (ftl (ftl (fpsl (fps) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0.00 1267.85 0.00 1.84 0-NF 0.00 0.00 0.00 2.10 0.00 0.00 
60.00 1268.41 1.30 2.40 3-Mlt 0.89 0.76 2.58 2.58 1.45 2.00 

El. inlet face invert 1266,Ol ft El. outlet invert 1265.75 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

................................................................................. 

*'.** SITE DATA ***** CULVERT INVERT *********-*a* 
INLET STATION 130.00 ft 
INLET ELEVATION 1266.01 ft 
OUTLET STATION 0.00 ft 
OUTLET ELEVATION 1265.75 ft 
NUMBER OF BARRELS 2 
SLOPE (V/Hl 0.0020 
CULVERT LENGTH ALONG SLOPE 130.00 ft 

RARREL SHAPE BOX -. -. -- - -- - - 

BARREL SPAN 8.00 ft 
BARREL RISE 4.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.013 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EMjE (90-45 DEG.) 
INLET DEPRESSION NONE 
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CURRENT DATE: 02-23-2001 
CURRENT TIME: 10:51:53 

AL - Arrowhead Lakes 
Culvert Analysis -Lake #16 

FILE DATE: 02-23-2001 
FILE NAME: LAKE16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
******ttt*******t**tt)t*** TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

******* REGULAR CHANNEL CROSS SECTION **************** 
BOTTOM WIDTH 
SIDE SLOPE H/V 1X:ll 
CHANNEL SLOPE V/H lft/ft) 
MANNING'S n 1.01-0.11 
CHANNEL INVERT ELEVATION 1267.85 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 1265.75 ft 

***-*** UNIFORM now RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
lCf3) (ft) NUMBER (ft) lf/Sl Ipsf) 
0.00 1267.85 0.000 0.00 0.00 0.00 
60.00 1268.33 0,508 0.48 2.00 0.06 
120.00 1268.58 0,538 0.73 2.61 0.09 
180.00 1268.78 0.556 0.93 3.04 0.12 
240.00 1268.95 0,568 1.10 3.38 0.14 
300.00 1269.11 0,577 1.26 3.67 0.16 
360.00 1269.25 0,584 1.40 3.92 0.17 
420.00 1269.38 0.591 1.53 4.15 0.19 
480.00 1269.51 0.596 1.66 4.35 0.21 
540.00 1269.62 0.600 1.77 4.54 0.22 
600.00 1269.74 0.604 1.89 4.71 0.23 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
30.00 ft 

150.00 ft 
1273.00 ft 
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ARROWHEAD LAKES 
67TH Avenue Storm Drain 

Begin at Lake # I 6  and end at the ADOT channel 



4 Arrowhe,- akes 

/fpfwdi~ 0.4 
Pmjed Title: Arrowhead Lakes 
p:\50430001!arrowhd\eng~ydraul\stmc\sd #l.stm Pentacore Arizona 
03/01/01 01:10:12 PM ~3 Haestad Methods, lnc. 37 Brookside Road WaterLwry. CT 06708 USA (203) 755-1666 

Project Engineer: Penlacom 
St0nnCAD vl.O 

Page 1 of I 

-Node- 
UP 
Dn 

1-1 
Outlet 

Pipe 

P-I 

V avg 
(Ws) 

6.05 

-Cover- 
UP 
Dn 
(R) 

5.09 
3.00 

-Ground- 
UP 
Dn 
(R) 

1,267.85 
1,259.00 

-Section- 
Shape 
Size 

Circular 
24 inch 

-HGL- 
UP 
Dn 
(ff) 

1,266.85 
1,256.00 

-EGL- 
UP 
Dn 
(R) 

1.267.42 
1.256.57 

Number 
Sections 

1 

Roughness 

0.010 

-Invert- 
UP 
Dn 
(R) 

1,260.76 
1.254.00 

Length 
(R) 

2.600.00 

-Slope- 
Energy 

Constructed 
(Wfl) 

0.004174 
0.002600 

-Section- 
Discharge 
Capacity 

(CfS) 

19.00 
14.99 



Arrowhead Lakes Update: 24" Outlet Pipe from Lake # I7  
Cross Section for Circular Channel 

@ Projed Description 

Worksheet 24" Outlet Pipe from Lake #17 
Flow Element Circular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.013 

Slope 0.005000 wit 
Depth 2.00 A 
Diameter 24 in 
Discharae 16.00 cfs 

v:1 p,- 
H:l 
NTS 

Proied Engineer: Pentamre Arizona 
p:\5043M)Ol\arrowhd\engrVIydrauIvmw\weir.fm2 Pentacore Engineering Inc FlowMaster 6 . 0  [614b] 
02ll9/01 08:26:33 PM @ Haestad Methods. inc. 37 Brookslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 3 



Arrowhead Lakes Update: Outlet Pipe for Lake #I7  
Worksheet for Circular Channel 

Projed Description 

Worksheet 24" Outlet Pipe from Lake #I7 

Flow Element Circular Channel 
Method Manning's Formula 
Solve For Dischame 

Input Data 

Mannings Coefficient 0.013 
Slope 0.005000 ft/ft 
Depth 2.00 fl 
Diameter 24 in 

Resuns 

Discharge 16.00 ds 
Flow Area 3.1 ffx 

Wetted Perimeter 6.28 fl 
Top Wdth 5.96e-8 fl 
Critical Depth 1.44 fl 
Percent Full 100.0 % 
Critical Slope 0.006613 Wft 
Velocity 5.09 ft/s 
Velocity Head 0.40 fl 
Specific Energy 2.40 fl 
Froude Number 1.24e-4 
Maximum Discharg 17.21 cfs 

Discharge Full 16.00 cfs 
slope Full 0.005000 m 
Flow T Y D ~  Subcritical 

Projed Engineer Pentacore Arizona 
p:\50430001\arrawhd\engrlh~dra~Nmw\~eir.fm2 Pentacore Englneerlng Inc FlowMaster v6.0 [614b] 
02/19/01 08:26:40 PM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 00708 USA (203) 755-1666 Page 1 of 1 



Arrowhead Lakes Update: Street Weir for Lake # I7  
Worksheet for Broad Crested Weir 

Projed Description 
Worksheet Street Weir for Lake # I 7  

Type Broad Crested Weir 
Solve For Discharge 

Input Data 

Headwater Elevation 1.282.00 R 
Crest Elevation 1.281.00 fl 
Tailwater Elevation 1.281 .OO fl 
Crest Sulface Type Paved 
Crest Breadth 5.00 fl 
crest Lenath 100.00 n 

Results 

Discharge 306.50 cfs 
Headwater Height Above Crest 1.00 R 
Tailwater Height Above Crest 0.00 R 
Discharge Coefficient 3.07 US 
Submergence Fador 1 .OO 
Adjusted Discharge Coeffident 3.07 US 
Flow Area 100.0 n2 
Velocity 3.07 Rls 
Wetted Perimeter 102.00 fl 
Top Width 100.00 R 

, + 7 p ~ 4 d l l  bl? 
Projed Engineer: Pentacore Arizona 

p:\5043WOl\amwhd\en~rVIydrauNmw\weir.fm2 Pentacore Englneerlng Inc FlowMaster 6 . 0  [614bl 
03/08/01 02:41:03 PM 0 Haestad Methods, lnc. 37 Brwkside Road Waterbuiy. CT 08708 USA (203) 7551666 Page 1 of 1 



Arrowhead Lakes Update: Street Weir for Lake #I7 
Cross Section for Broad Crested Weir 

0 Pmjed Description 

Wohsheet Street Weir for Lake #17 

Type Broad Crested Weir 
Solve Far Discharae 

Section Data 

Discharge 306.50 cfs 

Headwater Elevation 1.282.00 fl 
Crest Elevation 1.281.00 fl 
Tailwater Elevation 1,281 .OO fl 
Crest Sutface Type Paved 

Crest Breadth 5.00 fl 
Crest Length 100.00 fl 

v:2.0h 
H:1 
NTS 

Projed Engineer: Pentamre Arizona 
p:\5043W01larrowhd\enQrb~draulUmw\weir.fm2 Pentacore Englneellng Inc FlowMaster d .0  [614bI 
03/08/01 02:42:20 PM Haestad Methods, lnc. 37 Brooklde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Arrowhead Lakes Update: Street Weir for Lake #I7  
Rating Table for Broad Crested Weir 

Project Description 

Worksheet Street Welr for Lake #I7 

Type Broad Crested Weir 
Solve For Dischame 

lnput Data 

Crest Elevation 1.281.00 R 
Taiiwater Elevation 1.281.00 fl 
Crest Surface Type Paved 
Crest Breadth 5.00 fl 
Crest Length 100.00 fl 

Attribute Minimum Maximum Increment 

Headwater Elevation fR) 1.281.00 1.282.00 0.50 

Headwater Discharge Velocity 

1,281.00 
1.281.50 106.33 2.13 
1.282.00 306.50 3.07 

~ p ~ w & x  b.9 
Project Engineer: Pentamre Arirona 

p:!50430001\an0~hdb%ngMydraul\fmw\weir,fm2 Pentacore Engineering inc FlowMaster w3.O [614b] 
03/08/01 02:40:10 PM 0 Haestad Methods. lnc 37 Brookslde Road Waterbury, CT ffi706 USA (203) 755-1666 Page 1 of 1 



Arrowhead Lakes Update: 24" Outlet Pipe from Lake #21 
Cross Section for Circular Channel 

Projed Description 

Worksheet 24" Outlet Pipe from Lake #21 

Flow Element Circular Channel 

Method Manning's Formula 

Solve For Discharge 

Sedion Data 

Mannings CoeMcient 0.013 
Slope 0.005000 Wft 
Depth 2.00 R 
Diameter 24 in 
Discharge 16.00 cfs 

v:1[1 
H:l 
NTS 

Projed Engineer: Pentamre Arirona 
p:\5043W01\a~0whd\en~rV1~draul\hnw\welr,~2 Pentacore Englneerlng Inc FlowMaster W3.O [614b] 
02/19/01 08:26:57 PM 0 Haestad Methods. lnc. 37 Braokslde Road Waterbury. CT 06708 USA (203) 755-1666 Page 1 of 1 



Arrowhead Lakes Update: 24" Outlet Pipe from Lake #21 
Worksheet for Circular Channel 

Project Description 

Worksheet 24" Outlet Pipe from Lake #21 
Flow Element 
Method 
Solve For 

Circular Channel 
Manning's Formula 
Discharae 

Input Data 

Mannings Coefficient 0.013 
Slope 0.005000 Wff 
Depth 2.00 R 
Diameter 24 in 

Resuns 

Discharge 16.00 cfs 
Flow Area 3.1 Ra 
Wetled Perimeter 6.28 R 
TOP wdth  5.96e-8 R 
Critical Depth 1.44 R 
Percent Full 100.0 % 
Critical Slope 0.006613 WR 
velocity 5.09 ws 
Velocity Head 0.40 R 
SpeciKc Energy 2.40 R 
Froude Number 1.24e-4 
Maximum Discharg 17.21 cfs 

. Discharge Full 16.00 cfs 
Slope Full 0.005000 WR 
Flow Tvoe Subwtical 

Project Engineer: Pentacore Arizona 
p:\5M30M)l\arrowhd\engrVlydrauIUmw\weir.fm2 Pentacore Englneerlng Inc FlowMaster v6.O 1614bl 



Arrowhead Lakes Update: Street Weir for Lake #21 
Rating Table for Broad Crested Weir 

Pmjed Description 

Worksheet Street Weir for Lake #21 

Type Broad Crested Weir 
Solve For Discharae 

Input Data 

Crest Elevation 1.271.00 R 
Taihvater Elevation 1.268.00 R 
Crest Sulface Type Paved 

Crest Breadth 5.00 R 
Crest Length 50.00 R 

Attribute Minimum Maximum Increment 

Headwater Elevation 0% 1.271.00 1.272.00 0.50 

1.271.00 NIA 
1.271.50 53.17 2.13 

3.07 

Proled Engineer: Pentamre Arizona 
p:\5043MMl\a~owhd\enSMYdraUNmw\weir.f 2 Pentacore Englneerlng Inc FlowMaster vB.0 1614bl 
0 3 / 0 m  02:45:33 PM Q Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 88708 USA (203) 755-1668 Page I of 1 



Arrowhead Lakes Update: Street Weir for Lake #21 
Cross Section for Broad Crested Weir 

Project Desuiption 

Worksheet Street Weir for Lake #21 

Type Broad Crested Weir 
Solve For Discharge 

Sedion Data 

Discharge 153.25 cfs 
Headwater Elevation 1,272.00 ft 
Crest Elevation 1.271.00 R 
Taihvater Elevation 1,268.00 fl 
Crest Surface Type Paved 
Crest Breadth 5.00 R 
Crest Len~th 50.00 R 

v2.0\ 
H:l 
NTS 

Projed Engineec Pentamre Arizona 
p:\50430001brmwhd\engrvlydra~Rfmw\weir,fm2 Pentacore Englneerlng Inc FiowMaster v6.0 1614bj 
03108101 02:46:35 PM 0 HaeStad Methods. lnc. 37 Brookside Road WaterLwiy, CT OB708 USA (203) 755-1666 Page 1 of 1 



Arrowhead Lakes Update: Street Weir for Lake #21 
Worksheet for Broad Crested Weir 

Projed Description 

Worksheet Street Weir for Lake #21 

Type Broad Crested Weir 
Solve For Discharge 

InDut Data 

Headwater Elevation 1,272.00 fl 
Crest Elevation 1.271.00 fl 
Tailwater Elevation 1.268.00 fl 
Crest Surface Type . Paved. 
Crest Breadth 5.00 ff 
Crest Length 50.00 fl 

Results 

Discharge 153.25 cfs 
Headwater Height Above Crest 1 .OO fl 
Tailwater Height Above Crest -3.00 A 
Discharge Coefficient 3.07 US 
Submergence Fador 1 .OO 

Adjusted Discharge Coefficient 3.07 US 
Flow Area 50.0 ft' 
Velocity 3.07 ft!s 
Welled Perimeter 52.00 fl 
Top Width 50.00 fl 

I '  
~:\50430001\anowhd\engrulydraul\fmw\weir,m2 Pentacore Endneerlna Ine 

Pmled Engineer: Penlamre Arizona 
CÎ ..*"^".̂ . .a n .fr,,,., 



Entellus'" BY DATE 

CHECK - DATE 

Wsrt = 12-66 
(MU<<+ Fletxhtvt ~-1Sqr'Y 

CHART 8 
h % = 2 , 0 3  2 - 4 ' x ~ '  R.6 

BUREAU OF PUBLlC ROaDS JAN. 1963 

FOR BOX CULVERTS 
WITH INLET CONTROL 



ON-SITE RETENTION CALCULATIONS 

Appendix D.4 



GLENDALEIPEORIA ADMP UPDATE 
Arrowhead LakeslLegends 

Retention Volume Calculations 

Notes: 
1) Assume golf courses provided 100% retention for the 100-yr, 24-hr storm event, and drains via drywells. 
2) Assume commerical sites provided 80% retention for the 100-yr, 2-hr storm event in basins and parking lot areas 
3) Refer to Section RA-4: Hydrology (4.1 Method Description and 4.2.6.4 Sub-Division Required Storage) in the 

Volume AL report. 

Appendix D.4 





D.5. FLOW SPLITS AND DIVERSIONS DATA 

Appendix - D:6 





A Job No. sheet 2 of ., - - -- -- -- -- Project -- -- -- ---- -- PENTACORE -- -- -- -- -- -. 
- - - - A R I Z O N A  

Subject 
. .  . 

On-..=m% Designed By WsNe)re Date Checked By Date 
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BY DATE 

cH%K - DATE 
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BY DATE 

CHECK - DATE 
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I 
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D.6. PEAK PLOW DATA 

Appendix - D:7 



GLENDALUPEORIA ADMP UPDATE 
ARROWHEAD LAKES 

HEC-1 Peak Discharges Summary 

Table AL-2 

Appendix D.6 



GLENDALEIPEORIA ADMP UPDATE 
ARROWHEAD LAKES 

HEC-1 Peak Discharges Summary 

Table AL-2 

Appendix D.6 
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GLENDALEIPEORIA ADMP UPDATE 
ARROWHEAD LAKES 

HEC-1 Peak Discharges Summary 

Table AL-2 

Appendix D.6 



GLENDALEIPEORIA ADMP UPDATE 
ARROWHEAD LAKES 

HEC-1 Peak Discharges Summary 

Table AL-2 

Appendix D.6 



APPENDIX E. HYDRAULIC CALCULATIONS 

g$ 
Entellus' 

Appendix - E:l 



R21A39 - Channel Capacity 
Cross Section for Irregular Channel 

Worksheet R21A39 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Section Data 

Mannings Coefficient 0.035 

slope 0.005600 WR 
Water Surface Elevation 4.50 f l  
Elevation Range 0.00 to 6.00 

Discharge 376.96 cfs 

v:2.0 
H:l 
NTS 

Projed Engineer: Pentacore Arizona 
p:\504300Ol\arr0whd\entellus\frnw\channel.fm2 Pentacore Engineering Inc FlowMaster v6.0 [614b] 
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R21A39 -Channel Capacity 
Worksheet for Irregular Channel 

Project Description 

Worksheet R21A39 

Flow Element Irregular Channel 
Method Manning's Formula 
Solve For Discharge 

lnout Data 

Slope 0.005600 R/fl 
Water Sutface Elevation 4.50 R 

Ootions 

Current Roughness Method mproved Loner's Method 
Open Channel Weighting Methodmproved Lotteh Method 
Closed Channel Weighting Metho Horton's Method 

Results 

Mannings Coefficient 0.035 
Elevation Range 0.00 to 6.00 
Discharge 376.96 cfs 
Flow Area 85.5 flz 
Wetted Perimeter 52.36 fl 
Top Width 50.75 R 
Actual Depth 4.50 fl 
Critical Elevation 3.60 R 
Critical Slope 0.015955 fWt 
Velocity 4.41 Rls 
Velocity Head 0.30 fl 
Specific Energy 4.80 fl 
Froude Number . 0.60 
Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station ' Coefficient 

O+OO.O 0+57.8 0.035 

Natural Channel Points 

Station Elevation 
(R) (fl) 

O+OO.O 4.50 

0+13.8 4.00 
0+17.8 2.00 

0+20.1 0.00 

0+22.1 0.00 

0+31.6 2.00 
0+48.4 4.00 

0+57.8 6.00 

Project Engineer: Pentamre Arlzona 
p:\50430001\arr0whd\entellus\fmw\channel.fm2 Pentacore Engineering Inc FlowMaster v6.0 [614b] 
03/14/01 10:33:24 AM @ Haestad Methods, lnc. 37 Brookside Road Waterbury. CT 06708 USA (203) 755-1666 Page I of 1 



R21A39 - Channel Capacity @ 490 cfs 
Cross Section for Irregular Channel 

Project Description 

Worksheet R21A39 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Section Data 

Manninss Coefficient 0.035 - 
Slope 0.005600 Wfl 
Water Surface Elevation 4.81 fl 
Elevation Range 0.00 to 8.00 
Discharge 490.00 ds 

v:2.0h 
H:i 
NTS 

Project Engineer: Pentawre Arizona 
p:\50430001\arrowhd\enteII~s\fmw\channel.~2 Pentacore Engineering inc FlowMaster "6.0 (614bI 
03H4101 10:36:59 AM 0 Haetad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



R21A39 - Channel Capacity @ 490 cfs 
Worksheet for lrregular Channel 

Project Description 

Worksheet R21A39 
Flow Element Irregular Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Slope 0.005600 WR 
Dischame 490.00 cfs 

Options 

Current Roughness Method mproved Lotteh Method 

Open Channel Weighting Methodmproved Lolter's Method 
Closed Channel Weighting Metho Holton's Method 

Results 

Mannings Coefficient 0.035 
Water Surface Elevation 4.81 f l  
Elevation Range 0.00 to 6.00 
Flow Area 101.5 fta 
Welted Perimeter 54.16 f l  
Top Wldth 52.21 R 
Actual Depth 4.81 R 
Critical Elevation 3.98 R 
;;;;lope 0.015424 fUfl 

4.83 Rls 
Velocity Head 0.36 R 
Specific Energy 5.17 R 
Froude Number 0.61 
Flow Type Subcritical 

Calwlation Messages: 
Water elevation exceeds lowest end station by 0.3096218 fl 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

Natural Channel Points 

Station Elevation 
(R) (f l )  

O+OO.O 4.50 
0+13.8 4.00 
0+17.8 2.00 
0+20.1 0.00 
0+22.1 0.00 
0+31.6 2.00 

Project Engineer: Pentamre Arizona 
p:\5M3000l\arrowhd\enfellus\hw\channel.h2 Pentacore Engineerlng Inc FlowMaster vS.0 f614bl 
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R21A16 - Channel Capacity 
Cross Section for Irregular Channel 

Project Description @ p- Worksheet R21A16 

Flow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formula 

Discharge 

Section Data 

Mannings Coefficient 0.035 
Slope 0.003400 Wfl 
Water Surface Elevation 2.50 R 
Elevation Range 0.00 to 4.00 

Discharqe 122.81 cfs 

O+oO.O 0+05.0 0+10.0 0+15.0 0+20.0 0+25.0 0+30.0 0+35.0 0+40.0 

v:2.0/",- 
H:l 
NTS 

Project Engineer: Pentamre Arizona 
p:\50430001\arrowhd\entellus\fmw\channel.fm2 Pentacore Engineering Inc FlowMaster "6.0 [614b] 
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R21A16 -Channel Capacity 
Worksheet for Irregular Channel 

Project Description 

Worksheet R21A16 

Flow Eiement Irregular Channel 

Method Manning's Formula 

Solve For Discharge 

Inout Data 

Slope 0.003400 WR 
Water Surface Elevation 2.50 A 

Current Roughness Method mproved Lolteh Method 
Open Channel Weighting Methodmpmved Loller's Method 

Closed Channel Weighting Metho Horton's Method 

Results 

Mannings Coefficient 0.035 
Elevation Range 0.00 to 4.00 
Discharge 122.81 cfs 

Flow Area 40.9 R* 
Welted Perimeter 30.67 R 
Top Width 30.13 R 
Actual Depth 2.50 fl 
Critical Elevation 1.67 fl 
Critical Slope 0.017931 WR 
Velocity 3.00 Ws 
Velocity Head 0.14 R 
Specific Energy 2.64 R 
Fmude Number 0.45 

Flow Type Subcritical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO.O 0+36.2 0.035 

Natural Channel Points 

Project Engineer: Pentacore Arizona 
p:\50430001~arrowhd\enteilus\fm~\channel.fm2 Pentacore Engineering inc FlowMaster v6.O [614b] 
03/14/01 10:48:51 AM 0 Haestad Methods. Inc. 37 Brookside Road Waterbuty. CT0670.2 USA (203) 755-1666 Page 1 of 1 



R21A16 - Channel Capacity @ 55 cfs 
Cross Section for Irregular Channel 

Project Description 

Wo,, R21A16 

Flow Element 

Method 
Solve For 

Irregular Channel 
Manning's Formula 

Channel DeDth 

Section Data 

Mannings Coefficient 0.035 

Slope 0.003400 WR 
Water Surface Elevation 1.70 f l  
 levat ti on Range 0.00 to 4.00 

Discharge 55.00 ds 

v:z.oh 
NTS 

Project Engineer: Pentamre Arizona 
p:\50430001\arr0whd\entellus\fmwWannel.fm2 Pentacore Engineering Inc FlowMaster "6.0 [614b] 
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R21A16 - Channel Capacity @ 55 cfs 
Worksheet for Irregular Channel 

Project Description 

Worksheet R21A16 
Flow Element Irregular Channel 

Method Manning's Formula 
Solve For Channel Depth 

Input Data 

Slope 0.003400 WR 
Discharge 55.00 d s  

Options 

Current Roughness Method mproved Loner's Method 
Open Channel Weighting Methodmproved Loneh Method 
Closed Channel Weighting Metho Horton's Method 

Results 

Mannings Coefficient 0.035 
Water Surface Elevation 1.70 6 
Elevation Range 0.00 to 4.00 
Flow Area 21.4 W 
Welted Perimeter 20.22 fl 
Top Width 19.82 R 
Actual Depth 1.70 R 
Critical Elevation 1.11 R 
Critical Slope 0.020065 wff 
Velocity 2.57 Ws 
Velocity Head 0.10 R 
Specific Energy 1.80 R 
Froude Number 0.44 
Flow Type Subuitical 

Roughness Segments 

Start End Mannings 
Station Station Coefficient 

O+OO.O 0+36.2 0.035 

Natural Channel Points 

Station Elevation 
(R) (fl) 

O+OO.O 2.50 
0+05.7 2.00 
0+14.8 0.00 
Ot20.2 0.00 
0+28.1 2.00 
0+36.2 4.00 

Project Engineer: Pentamre Arizona 
P:\50430001\arrowhd\enteIi~s\fmwWannel,~2 Pentacore Engineering inc FlowMaster v6.0 [614b] 
03114/01 10:48:05 AM 0 Haestad Methods, inc. 37 Brookside Road Watertluly. CT 06708 USA (203) 755-1666 Page 1 of 1 



APPENDIX P. 100-YR, 24-HR EXISTING CONDITIONS HEC-1 OUTPUT 

Appendix - F: 1 



HEC-1 INPUT 

Appendix F 

Entellus 

Glendale a Peoria 
h hnyt Pllwrr b w.. 



* FLOOD HYDROGRAPH PACKAGE IHEC-11 + 

MAY 1991 
VERSION 4.0.lE 

Lahey F77L-EM/32 vers ion  5.01 * 
Dod50n 6 Associates. 1°C. 

UN DATE 05/02/01 TIME 07:52:10 * a 
****.+.*~~*,+.~**.~*~~,*~..*~". .*~.*+..** 

X X XXXXXXX XXXXX X 
X X X  X X XX 
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 KNOWN AS HECl (JAN 731, HECIGS, HEClDB, AND HEClKW 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF AMSKK- ON Rl-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION 
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 HEC-1 INPUT 

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

ID Project ID: GP - Major Basin: 01 - Return Period: 100 Years 
ID *******************************************,+**%*******%**%9****************** 

ID * *  * * 
ID ** Glendale/Peoria ADMP Update * * 
ID ** ** 
ID . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ID * * * * * * * * * * * * * * * * * * *%*+*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *%***%**** * * * * * * * * * * * * *  
ID PROJECT: Glendale Peoria ADMP update 
ID CLIENT: Flood Control Distric of Maricopa County 
ID PREPARED BY: Entellus, Inc. 
ID PROJECT No: FCD 99-44 Entellus 310.017 
ID FILE NAME: 100yr24h.DAT CREATED DATE: Oct 21, 2000 
ID MODIFIED: Pentacore AZ 01-23-01 
ID STORM: 100-year 24-hour Storm 
ID DEVELOPMENT CONDITIONS: Existing Conditions 
ID 
ID DDM MCUHPl 
* 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IT 5 500 
I0 5. 

*DIAGRAM 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * * *%* * * * * * * * * * * *%*  PRECIPITATION DATA . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PAGE 



LINE 

LINE 

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* . . . . . . . . . . . . . . . . . . . . . .  ARROWHEAD LAKES MODEL * * * * * * * * * * * * * * * *%** * * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * , * * % * * * * a * * * * * * * * * * *  

* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* DDM '*"* Preserved *****  
HEC-1 INPUT PAGE 2 

KK N23A BASIN 
KM SUB-BASIN N23A 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = .84 Kb = ,044 Adj. Slope = 30.0 

* ***  STORAGE ROOTING LN23.q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ***  HILLCREST RESIDENTIAL DEVELOPMENT STORAGE (ACCOUNTED) * * * * * * * * * * * * * * *  
* DDM * * * * *  Preserved **'+* 

KK LN23A 
DT LN23AD 13.4 
DI 0 100 1000 10000 
DQ 0 100 1000 10000 

* * * *  DIVERSION N23A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DIVERSION MAIN DEER VALLEY (WEST), SPLIT Acrohead Ranch(SOUTH1 
* ARROWHEAD RANCH TAKES A SMALL AMOUNT OF THIS FLOW (ASSUMED 25CFS MAX) 
* 
* DDM * * * * *  Preserved ""* 

* 
* DDM * * * * *  Updated * * * * *  

KK A21C BASIN 
KM SUB-BASIN A21C 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .51 Kb = ,050 Ad,. Slope = 90.0 
BA ,054 
LG 0.22 0.23 4.30 0.56 36 
UC ,158 ,147 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
* 
* 

HEC-1 INPUT PAGE 3 

68 KK A21CRR 
69 KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #61 IN SUB-BASIN AZlC. 
7 0 KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
71 KM ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY). 
12 KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
13 KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
7 4 RS 1 ELEV 1304 
7 5 SV 0 1.42 2.89 4.42 6.00 7.64 9.34 11.08 12.85 
16 SE 1304 1304.5 1305 1305.5 1306 1306.5 1307 1307.5 1308 
17 SQ 0 19 60 119 187 262 345 435 531 

* 
* 
* ***  ROUTE RA21C .......................................................... 
* ROUTE RA21C IS 900 FT WITH APPROX. SLOPE OF .0100 (MEASURED FROM 1996 TOPO) 
* CROSS SECTION IS EXISTING TRAPAZOIDAL CREEK THROUGH A GOLF COURSE 
* BETWEEN LAKE #6 AND LAKE #8. 

* ROUTE FLOW TO CA2lK FROM BASIN A21C 
* DDM **'** Preserved **"* 



* 
* DDM * * * * *  updated * * * * *  

1 

LINE 

R FOR THIS 
FACTOR OF 
315.0 

BASIN 
,990 

LG 0.15 0.35 3.95 0.47 65 
UC .I08 ,079 
UA 0 3 5 8 12 20 4 3 7 5 90 96 
UA 100 
* 
* 
* *** ROUTE RA2lD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RA21D IS 950 FT WITH APPROX. SLOPE OF .0075 (MEASURED FROM 1996 TOPD) 
CROSS SECTION IS THROUGH A TYPICAL LOCAL STREET. 

* 
* ROUTE FLOW TO CA21E FROM BASIN A21D 
* DDM *'*** Preserved ***** 

HEC-1 INPUT 

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

KK RA21D 
KO 3 
RS 1 FLOW - 1 
RC ,030 ,018 ,030 950 ,0075 
RX 100 100 107.5 107.5 142.5 142.5 150 150 
RY 3.5 1 .25 0 0 .25 1 3.5 
* 

* DDM * * * * *  Updated * * * * *  

KK A21E BASIN 
KM SUB-BASIN A21E 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .32 Kb = .053 Adj. Slope = 150.0 

* ***  COMBINE CA21E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
' COMBINE RA21D AND BASIN A21E 
* DDM * * * * *  Preserved * * * * *  

KK A21ERR 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #71 IN SUB-BASIN A21E. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY). 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
RS 1 ELEV 1301.5 
SV 0 1.55 3.17 4.87 6.62 8.40 10.19 11.97 13.75 
SE 1301.5 1302 1302.5 1303 1303.5 1304 1304.5 1305 1305.5 
!SQ 0 67 210 417 653 916 1207 1521 1859 

* 
* **' DIVERSION DA21E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DIVERSION OF LAKE #7: 70% MAIN SOUTH TO LAKE #8 (RAZlESI, 
* 30% SPLIT WEST TO LAKE #I1 (DA21EW). 
* DDM **** '  Preserved *****  

'AGE 4 
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LINE 

LINE 

* ***  ROUTE RA21ES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RA21ES IS 850 FT WITH APPROX. SLOPE OF ,0045 (MEASURED FROM 1996 TOPO) 
* CROSS SECTION IS EXISTING TRAPAZOIDAL CREEK 
* ALONG WEST SIDE OF ARROWHEAD LOOP RD. 

* ROUTE FLOW TO CA21K FROM DIVERT DA21E 
* ODM ***'* PreServed *"** 

HEC-1 INPUT 

KK RA21ES 
RS 1 FLOW 0 
RC ,030 .03 .030 850 ,0045 
RX 0 125 175 200 205 225 275 500 

* DDM * * * * *  Updated *****  

KK A21K BASIN 
KM SUB-BASIN A21K 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .35 Kb = .050 Adj. Slope = 31.0 

* 
* * * *  COMBINE CA21K . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE RA21C. RA21ES AND BASIN A21K 
* DDM *****  Preserved * * * * *  

KK A21KRR 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #8) IN SUB-BASIN A21K. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY). IN ADDITION, 
KM THE CHANNEL BETWEEN LAKE #8 & LAKE #9 IS THE CONTROLLING FACTOR. 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
RS 1 ELEV 1289.5 
SV 0 1.20 2.43 3.70 4.99 6.32 7.66 9.03 10.40 
SE 1289.5 ' 1290 1290.5 1291 1291.5 1292 1292.5 1293 1293.5 
SQ 0 4 1 145 317 514 884 1457 2132 2899 

* DDM * * * * *  Updated * * * * *  

A21L BASIN 
SUB-BASIN A21L 
24-HOUR RAINFALL USED TO FIND TC & R FOR THIS 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 
L = .36 Kb = ,058 Adj. Slope = 25.0 
,028 
0.23 0.24 4.70 0.39 39 
,213 ,225 

HEC-1 INPUT 

BASIN 
.990 

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

PAGE 5 

PAGE 6 

100-year/24-hour HEC-1 (Arrowhead Lakes Area Only) Page 
4 



* * *  COMBINE CA21L .......................................................... 
* COMBINE A21KRR AND BASIN A21L 
* DDM * * * * *  Preserved *****  

A2 1LRR 
ROUTE FLOW THROUGH DETENTION BASIN (LAKE #9) IN SUB-BASIN A21L. 
EXISTING WATER SURFACE ELEVATION WAS MEASURED BY PENTACORE. 
LAKE OUTFALL VIA 2 CONCRETE BOX CULVERTS (4'x3' & 6'x3'). 
ASSUME CULVERTS ARE THE CONTROLLING FACTOR AND INVERT WAS ESTIMATED 
SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 

1 ELEV 1 2 8 6 . 5  

* * * *  ROUTE m21L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ROUTE M21L IS 1225 FT WITH APPROX. SLOPE OF .0050 (MEASURED FROM 1996 TOPO) 
* CROSS SECTION IS EXISTING TRAPAZOIDAL CREEK 
* ALONG WEST SIDE OF ARROWHEAD LOOP RD. 
* 
* ROUTE FLOW TO CAZ10 FROM A21LRR 
* DDM * * * * *  Preserved *****  

% 

* DDM * * * * *  Updated *****  

A21M BASIN 
SUB-BASIN A21M 
24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
L = .41 Kb = .064 Adj. Slope = 7.0 
.016 

1 HEC-1 INPUT PAGE 7 

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

190 KK A21MRR 
191 KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #lo) IN SUB-BASIN A21M. 
192 KM ASSUME LAKE OUTFALL BY OVERTOPPING ADJACENT ROADWAY ON WEST. 
193 KM EXISTING WATER SURFACE AND STREET ELEVATIONS WERE REFERENCE FROM 
194 KM THE 1996 FCD TOP0 FILE. 
195 KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
196 KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
197 RS 1 ELEV 1 7 8 4 . 5  

* * * *  ROUTE RA21M . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RA21M IS 950 FT WITH APPROX. SLOPE OF ,0045 (MEASURED FROM 1996 TOPO) 
* CROSS SECTION IS THROUGH A TYPICAL COLLECTOR STREET. 

* ROUTE FLOW TO CA210 FROM A21MRR 
* DDM * * * * *  Preserved * * * * *  

KO 3 
RS 1 FLOW - 1 
RC ,030 ,018 ,030 950 ,0045 
RX 100 100 110.5 110.5 149.5 149.5 160 160 
RY 3.5 1 .25 0 0 .25 1 3.5 

100-yeart24-hour HEC-1 (Arrowhead Lakes Area Only) Page 
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LINE 

***  DIVERSION RECOVER DA21EW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* RECOVER WEST DIVERT FLOW FROM BASIN A21E (DA21E) 
* DDM *****  Preserved ***'* 

* DDM '*"* Updated * * * * *  

KK A21F BASIN 
KM SUB-BASIN A21F 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .30 Kb = ,031 Adj. Slope = 315.0 

* 
* ***  ROUTE m2lF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RA21F IS 550 FT WITH APPROX. SLOPE OF .0450 (MEASURED FROM 1996 TOPOI 
* CROSS SECTION IS THROUGH A TYPICAL LOCAL STREET. 
* 
* ROUTE FLOW TO CA21G FROM BASIN A21F 
* DDM ***** Preserved *****  

HEC-1 INPUT 

RS 1 FLOW -1 
RC ,030 ,018 ,030 550 ,0450 
RX 100 100 107.5 107.5 142.5 142.5 150 . 150 
RY 3.5 1 .25 0 0 .25 1 3.5 
* 
* 
* '** ROUTE RA21F * * * * * * * * * * * * * ' * * * * * * * * *%*** * * * * * * * * * * *+** * * * * * * * * * * * * * * * *%*+**  
* ROUTE RA21F IS 550 FT WITH APPROX. SLOPE OF ,0220 (MEASURED FROM 1996 TOPOI 
* CROSS SECTION IS THROUGH A TYPICAL GOLF COURSE SECTION. 
* 
* ROUTE FLOW TO CA2lG FROM BASIN A21F 
* DDM *****  Preserved *****  

KK RA21F 
KO 3 
RS 1 FLOW - 1 
RD 550 .0220 ,030 TRAP 30 6 
* 
* 
* DDM *****  Updated * * * * *  

KK A21G BASIN 
KM SUB-BASIN A21G 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = .38 Kb = .049 Adj. Slope = 132.0 
BA ,041 
LG 0.23 0.24 5.10 0.37 53 
UC ,121 .I01 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
* 

* ***  COMBINE CA2lG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE OA21EW. RA21F AND BASIN A21G 
* DDM * * * * *  PceServed * * * * *  

241 KK A21GRR 
242 KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #I11 IN SUB-BASIN A21G 

'AGE 8 

100-year/24-hour HEC-1 (Arrowhead Lakes Area Only) page 
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ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF 
ELEVATION PER CITY OF GLENDALE IFCD 1996 TOPO FILE). 
NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN 
SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 

1 R1.P.V 1797 

WEIR CREST 

LAKES. 

* DDM * * * * *  Updated * * * * *  
HEC-1 INPUT PAGE 9 

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

A21H BASIN 
SUB-BASIN A21H 
24-HOUR RAINFALL USED TO FIND TC 6 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
L = .12 Kb = .062 Adj. Slope = 67.0 

* * * *  COMBINE CAZl,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE A21GRR AND BASIN A21H 
* DDM ***'* Preserved *****  

KK AZlHRR 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #I21 IN SUB-BASIN A21H. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY]. 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
RS 1 ELEV 1295 
SV 0 0.69 1.42 2.18 2.96 3.73 4.51 5.28 6.06 
SE 1295 1295.5 1296 1296.5 1297 1297.5 1298 1298.5 1299 
SQ 0 19 60 119 187 262 345 435 531 

* DDM * * * * *  Updated * * * * *  

KK A211 BASIN 
KM SUB-BASIN A211 ~ 

KM 24-HOUR RAINFALL USED TO FIND TC 6 R FOR THIS BASIN 
KM THIS BASIN USE0 RAINFALL REDUCTION FACTOR OF .990 
KM L = .37 Kb = ,031 Adj. Slope = 315.0 
BA ,037 

* ***  ROUTE W21I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ROUTE RA211 IS 1910 FT WITH APPROX. SLOPE OF .0085 (MEASURED FROM 1996 TOPO) 
* CROSS SECTION IS THROUGH A TYPICAL LOCAL STREET 
* WITH A VALLEY GUTTER AT ROAD CENTERLINE. 

* ROUTE FLOW TO CAZlJ FROM BASIN A211 
* DDM * * * * *  Preserved * * * * *  

HEC-1 INPUT 

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

KK RA21S 
KO 3 
RS 5 FLOW -1 

PAGE 10 
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1 

LINE 

DDM **** '  Updated * * * * *  

KK A21J BASIN 
KM SUB-BASIN A21J 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .50 Kb = .051 Ad,. Slope = 36.0 
BA ,112 
LG 0.24 0.25 4.90 0.37 4 6 
UC ,183 ,112 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
* 

* '** COMBINE CAZlJ **'*****************t**l***+**+********r+**+*******e******* 

* COMBINE A21HRR. RA211 AND BASIN A21J 
* DDM * * * * *  Preserved * * * * *  

-.... 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #13l IN SUB-BASIN p1213. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE IPENTACORE SURVEY). 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH 

~ ~ 

RS 1 ELEV 1289.5 

* * * *  ROUTE RA21,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RA21J IS 1325 FT WITH APPROX. SLOPE OF .0075 (MEASURED FROM 1996 TOPO) 
CROSS SECTION IS EXISTING TRAPAZOIDAL CREEK AND GOLF COURSE 

* BETWEEN LAKE #13 AND LAKE #14 

* ROUTE FLOW TO CA21N FROM A21JRR 
DDM *****  Preserved *****  

HEC-1 INPUT PAGE 11 

* DDM * * * * *  Updated * * * * *  

KK A21N BASIN 
KM SUB-BASIN A21N 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .71 Kb = ,043 Adj. Slope = 28.0 
BA ,258 
LG 0.23 0.24 4.65 0.44 33 
UC .208 .I07 
U A 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* * * *  COMBINE CA21N * * * * * * * ' * * * * * * * " * * * * * + * * r * * * * + * ~ * ~ * * ~ ~ ~ * * * * * ~ ~ ~ * * * ~ * ~ % * ~ * * *  

* COMBINE RAZlL, RA21M. RA21J AND BASIN A21N 
* DDM ***" Preserved * * * * *  

329 KK A21NRR 
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LINE 

KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #14) IN SUB-BASIN A21N. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE (PENTACORE SIIRVCYI . - ~  . 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
RS 1 ELEV 1277 
SV 0 2.93 5.97 9.12 12.39 15.76 19.19 22.67 26.20 
SE 1277 1277.5 1278 1278.5 1279 1279.5 1280 1280.5 1281 
SQ 0 2 4 7 5 149 233 327 431 544 664 

DDM * * * * *  Updated * * * * *  

UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
HEC-1 INPUT PAGE 12 

* * * *  COMBINE CA2fO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE A2lNRR AND BASIN A210 
* DDM *****  Preserved * * * * *  

SOURCE: NEW ANALYSI: 
1 ELEV 1272.5 

* DDM * * * * *  Updated * * * * *  

KK A21U BASIN 
KM SUB-BASIN A21U 
KM 24-HOUR RAINFALL USED TO FIND TC L R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .62 Kb = .045 Adj. Slope = 16.0 
R2i 145 

* * * *  STORAGE LA21U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* APPROX. 17.3 ACRES FROM ARROWHEAD RANCH PARCEL 8 
* RETAINED FOR THE 100-YR, 2-HR STORM EVENT. 
* REQUIRED VOLUME = 2 AC.-FT. 
DDM * * * * *  ,, pdated *****  

* * * *  COMBINE C A E ~ U  * * * * * * * * * * * * * f r * * * * * * * * * * * * * r r * * ~ * * r r r * + * * = * * * a * * * * * * * * * *  
* COMBINE A21ORR AND BASIN A21U (LAEIU) 
DDM * * * * *  Preserved * * * * *  

HEC-1 INPUT PAGE 13 
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LINE ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 

KK A21URR 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #I61 IN SUB-BASIN A21U. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY). 
KM NOTE: WEIR CREST IS APPROX. 2-3 FT ABOVE THE EXISTING WATER SURFACE IN LAKE 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
KO 3 2 
RS 1 ELEV 1267.5 
SV 0 3.75 7.54 11.36 15.21 19.08 22.97 26.89 30.84 34.81 
SV 38.81 
SE 1267.5 1268 1268.5 1269 1269.5 1270 1270.5 1271 1271.5 1272 
SE 1272.5 
SQ 9 25 84 159 229 310 380 449 504 550 
SQ 596 

- - - . - - - . -. - - * 
* DIVERSION OF LAKE #16: MAIN WEST TO LAKE WEST OF 67TW AVE. 
* SPLIT SOUTH TO BEARUSLEY RD. VIA LAKE'S EMERGENCY STORM DRAIN ON 67TH AVE. 
* ASSUME FLOW IN 24" PVC S.D. IS FULL AT A APPROX. SLOPE OF 0 0025 = 15 CFS. 
* CONSERVATIVE. DIVERTED FLOW AFTER STORAGE ROUTING. 
* DDM * * * * *  Updated *****  

KK N21A36 BASIN 
BA .016 
LG 0.25 0.35 2.65 1.40 30 
UC 0.317 0.336 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* DDM * * * * *  Preserved *****  
1 HEC-1 INPUT PAGE 14 

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

* ASSUMED A 110' WEIR- I' WIDE (REPORT) 
* WEIR ELEVATION IS 1267.5' (SURVEY) WSEL = 1267.5' (SURVEY) 
' WEIR COEFF = 3.11 
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LINE 

KK N21A25 BASIN 
BA ,004 
LG 0.10 0.35 2.65 1.70 80 
UC 0.121 0.151 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

, ***  ROUTE R21A25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A25 IS 978 FT WITH A SLOPE OF 0.0082 
* CROSS SECTION IS A SUBDIVISION ROAD 

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

KK N21A24 BASIN 
BA ,018 
LG 4.00 0.35 2.65 1.40 30 

UA 100 

* 
HEC-1 INPUT PAGE 15 

KK N21A26 BASIN 

KK N21A27 BASIN 
BA ,004 
LG 0.20 0.29 2.65 1.90 0 
UC 0.358 0.561 
IIA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

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

* 30' WEIR (10' WIDE) (DRAINAGE REPORT), WEIR ELEVATION = 1284 (SURVEY 61 REPORT) 
* WEIR COEFF = 2.543 
* THE 1-8"PVC THAT DRAINS THIS BASIN WAS TAKEN FROM THE DRAINAGE REPORT. 

454 KK N21A23 BASIN 3 
455 BA ,026 
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LINE 

* ***  ROUTE R21A23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A23 IS 1204 FT WITH A SLOPE OF 0.005 
CROSS SECTION IS A SWALE 

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

HEC-1 INPUT PAGE 16 

KK R21A23 
RS 4 FLOW 0 
RC 0.03 .03 0.03 1204 ,005 
RX 0 1 11 66 8 6 97 108 109 
RY 8 4 3 0 0 3 4 8 

KK N21A29 BASIN 
BA ,017 
LG 0.25 0.35 2.65 1.40 30 

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

* 30' WEIR (30' WIDE)(DRAINAGE REPORT), WEIR ELEVATION = 1284 (SURVEY), 
* WEIR COEF = 2.7 
THE 2-8" PVC PIPES THAT DRAIN THE BASIN WERE ASSUMED TO BE 1-12" WITH 

* INLET CONTROL. (IE = 1280.0 - SURVEY) 
* 

* ASSUMED A 50' WEIR-20' WIDE (SURVEY), WEIR ELEVATION = 1281' (SURVEY) 
* WEIR COEFF = 2.685 
* THE 8" PVC PIPES THAT DRAIN THE BASIN WERE ASSUMED TO BE 1-12" WITH 
* INLET CONTROL. (IE = 1277.4 - SURVEY) 
* 

1 HEC-1 INPUT PAGE 17 

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

KK N21A32 BASIN 
BA ,004 

100-year/24-hour HEC-1 (Arrowhead Lakes Area Only) Page 
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LINE 

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

ASSUMED A 40' WEIR-30' WIDE (SURVEY & REPORT) 
ELEVATION = 1277' (SURVEY h REPORT1 * WEIR 

* WCIR COEFF = 2.69 
* THE 8" PVC PIPES THAT DRAIN THE BASIN WERE ASSUMED TO BE 1-12" WITH 
* INLET CONTROL. (IE = 1274 - SURVEY1 

KK N21A31 BASIN 

* 
HEC-1 INPUT PAGE 18 

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

KK N21A22 BASIN 

* ***  DIVERSION RECOVER DRN23A ................................................ 
' RECOVER DIVERTED FLOW FROM DEER VALLEY RD lCN23A) 
* DDM ***" Preserved *****  

* ROUTE RN23AS IS 6853 FT WITH A SLOPE OF 0.005 
* CROSS SECTION IS A MEDIUM ROAD WITH FENCE ON BOTH SIDES 
* ALONG local STREETS 
* ROUTE FLOW TO LOOP 101 (CN21A) FROM DEER VALLEY RD (CN23A) 
* DDM * * * * *  Preserved * * * * *  

100-year/24-hour HEC-1 (Arrowhead Lakes Area Only) Page 
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1 

LINE 

KK RN23AS 
RS 2 FLOW 0 
RC 0.04 0.03 0.04 
RX 0 1 2 9 
RY 9.25 1.25 0.25 

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

* 
* *" DIVERSION DN21A22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* CURB INLETS WILL CAPTURE 2.6 CFS MAX, THE REMAINING FLOW CONTINUES DOWN THE 
* STREET. 
* DDM *****  Preserved * * * * *  

HEC-1 INPUT PAGE 19 

BASIN 

0.35 
0.476 
5.0 

KK N21APl BASIN 
BA .017 
LG 0.14 0.35 2.65 1.28 5 7 
UC 1.004 1.592 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 
* 
* DDM * * * * *  Preserved * * * * *  

* ASSUMED A 25' WEIR-1O'WIDE (SURVEY) 
* WEIR ELEVATION AT 1275'(SURVEY & REPORT) 

MRX WSEL = 1275' 
* WEIR COEFF = 2.695 

559 KK N21AP2 BASIN 
560 BA ,015 
561 LG 0.23 0.35 2.65 1.42 32 
562 UC 0.346 0.304 
563 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
564 I UA 100 

* DDM * * * * *  Preserved * * * * *  
HEC-1 INPUT PAGE 20 

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

100-year/24-hour HEC-1 (Arrowhead Lakes Area Only] Page 
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LINE 

"* STORAGE L21APZ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ASSUMED A 100 FOOT WIER WIER ELEVATION AT 1272' WSEL = 1272' 
* THIS LAKE HAS VIRTUALLY NO STORAGE AND WAS PLACED IN THE PROGRAM TO GET 
THE WSEL AT THE WEIR. 

KK N21A37 BASIN 
BA ,013 
LG 0.25 0.35 2.65 1.40 30 
UC 0.313 0.320 
UA 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 

ID . . . . . . .  1.......2.......3.......4.......5.......6.......7.......8.......9......10 
PAGE 21 

* ASSUMED A 40' WEIR-40'WIDE (SURVEY) 
* WEIR ELEVATION IS 1268.5' (SURVEY) WSEL = 1266' (FULL - SURVEY) 
* WEIR COEFF = 2.68 - 

* 36" RCP EQUALIZER CULVERT 1/2 SUBMERGED IE = 1263.1' (ASSUMED NO EFFECT) 

(Arrowhead Lakes Area Only) Page 
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LINE 

KK N21AP4 BASIN 

UA 100 

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

* WEIR = 87' 1' WIDE (SURVEY) 
+ WEIR ELEVATION IS 1265.1' (SURVEY) WSEL = 1265.7' (FULL) 
* WEIR COEFF = 3.24 (CULVERT REDUCES WEIR FLOW AT 1268' FROM 820CFS TO 768CFS) 

HEC-1 INPUT PAGE 22 

KK N21A39 BASIN 
BA ,010 
LG 0.05 0.35 2.65 1.80 95 
UC 0.512 1.409 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* * + *  DIVERSION RECOVER DR21A22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RECOVER FLOWS FROM D21A22 

* * * *  ROUTE R21A22 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ROUTE R21A22 IS 2699 FT WITH A SLOPE OF 0.0041 
* CROSS SECTION IS A SWALE 

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

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

* * * *  ROUTE R21A39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A39 IS 1068 FT WITH A SLOPE OF'0.0056 
* CROSS SECTION IS A DRAINAGE CHANNEL 

DDM " * **  Preserved * * * * *  

100-year/24-hour HEC-1 (Arrowhead Lakes Area Only) Page 
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LINE 

FLOW 
0.035 

1 
4 

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

HEC-1 INPUT 

KK N21A40 BASIN 

LINE 

PAGE 23 

.10 

KK N21A41 BASIN 

BASIN 

0.35 
0.495 
5.0 

* 

KK N21A43 BASIN 
BA ,004 
LG 0.22 0.35 2.65 1.70 12 
UC 0.242 0.287 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

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

* WEIR = 65'-15'WIDE (SURVEY) WEIR ELEVATION IS 1257' [SURVEY) 
* WEIR COEFFECIENT = 2.64 
* 24"RCP RELIEF SEWER FL=1252.3 (SURVEY) 
* 

HEC-1 INPUT PAGE 24 

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

* 
* DDM * * * * *  Updated * * * * *  

678 KK A21P BASIN 

100-year/24&hour HEC-1 (Arrowhead Lakes Area Only) Page 
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LINE 

A21PRR 
ROUTE FLOW THROUGH DETENTION BASIN (LAKE #17) IN SUB-BASIN A21P. 
ASSUME LAKE OUTFALL BY OVERTOPPING ADJACENT ROADWAY ON WEST. 
EXISTING WATER SURFACE AND STREET ELEVATIONS WERE REFERENCE FROM 
TUP i q q f i  p r n  TnPn P T T P  - - - -  .-- ."." LA-u. 
NOTE 24" PIPE OUTLET PER CAMELOT VIEWS AT ARROWHEAD RANCH REPORT - 1993 
ASSUME PIPE IS RUNNING FULL WITH GRATED INLET AT WATER SUFACE LEVEL. 
SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 

1 PT,CV 177R 

* 
* ***  ROUTE RA2lP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* FLOW IN 24" OUTLET STROM DRAIN WEST TO LAKE #l8 
* ROUTE RA2lP IS 500 FT WITH APPROX. SLOPE OF 0.0050 (MEASURED) 
* CROSS SECTION IS A 24" CONCRETE PIPE PER CAMELOT VIEWS REPORT - 1993. 
* 
* * * *  ROUTE FLOW TO CAZlQ FROM BASIN A21PRR (LAKE #I71 . . . . . . . . . . . . . . . . . . . . . . . . .  
* DDM *****  Updated * * * * *  

* DDM * * * * *  Updated * * * * *  
HEC-1 INPUT PAGE 25 

KK A21V BASIN 
KM STIR-RASTN A71V ~~~~ ..- -~~..~ 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .31 Kb = .031 Adj. Slope = 26.0 
BA ,037 

* * * *  STORAGE LA21V . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* APPROX. 23.9 ACRES FROM BASIN A21V. ARROWHEAD LAKES GOLF COURSES 
* RETAINED FOR THE 100-YR, 24-HR STORM EVENT. 
* REQUIRED VOLUME = 2 AC.-FT. 
* ASSUME GOLF COURSE IS 100% RETAINED ITSELF, AND DWIINS VIA DRYWELLS. 
* DDM **"* Updated * * * * *  

* DDM ***" Updated * * * * *  

A21Q BASIN 
SUB-BASIN A21Q 
24-HOUR RAINFALL USED TO FIND TC h R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
L = .82 Kb = ,060 Adj. Slope = 43.0 
,043 

100-year/24-hour HEC-1 (Arrowhead Lakes Area Only) Page 
18 



1 

LINE 

1 

LINE 

UA 100 

* * * *  COMBINE CA21Q . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COMBINE RA21P AND BASIN A21Q 

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

HEC-1 INPUT PAGE 26 

A21QRR 
ROUTE FLOW THROUGH DETENTION BASIN (LAKE #18) IN SUB-BASIN A21Q. 
ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY). 
NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 

0 0 0 0 21 
RS 1 ELEV 1277.5 
SV 0 0.39 0.80 1.22 1.66 2.12 2.58 3.04 3.51 
SE 1277.5 1278 1278.5 1279 1279.5 1280 1280.5 1281 1281.5 
SQ 0 29 8 9 179 280 393 518 652 797 

* 
* DDM *****Updated***** 

KK A21R BASIN 
KM SUB-BASIN A21R 
KM 24-HOUR RAINFALL USED TO FIND TC 6 R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .15 Kb = ,066 Ad,. Slope = 20.0 
BA ,008 
LG 0.22 0.22 4.8 0.36 4 8 
UC ,162 ,169 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
U A 100 

* ***  COMBINE CA2lR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE A21QRR AND BASIN AZlR 
* DDM *****  Preserved * * * * *  

A21RHR 
ROUTE FLOW THROUGH DETENTION BASIN (LAKE #19) IN SUB-BASIN A21R. 
ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY). 
NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 

1 ELEV 1276 
0 0.34 0.71 1.08 1.47 1.88 2.30 2.71 3.13 

1276 1276.5 1277 1277.5 1278 1278.5 1279 1279.5 1280 
0 24 75 149 233 327 431 544 664 

* DDM ***'* Updated * * * * *  
HEC-1 INPUT PAGE 27 

A21S BASIN 
SUB-BASIN A21S 
24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 

L = .23 Kb = .064 Adj. Slope = 22.0 
,015 
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' ** *  COMBINE CAZlS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE A21RRR AND BASIN A21S 
* DDM * * * * *  Preserved '*'** 

KK CA2lS 
RC 2 

KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
780 RS 1 ELEV 1273 
781 SV 0 0.33 0.67 1.03 1.40 1.78 2.16 2.54 2.93 
782 SE 1273 1273.5 1274 1274.5 1275 1275.5 1276 1276.5 1277 
783 SQ 0 2 9 8 9 179 280 393 518 652 797 

* DDM * * *+*  Updated * * * * *  

KK A21T BASIN 

* * * *  COMBINE CA2l.I ********"************************************%************  
* COMBINE A21SRR AND BASIN A21T 
* DDM * * * * *  Preserved * * * * *  

HEC-1 INPUT PAGE 28 

A21TRR 
ROUTE FLOW THROUGH DETENTION BASIN (LAKE #21) IN SUB-BASIN A21T. 
ASSUME LAKE OUTFALL BY OVERTOPPING ADJACENT ROADWAY ON WEST. 
EXISTING WATER SURFACE ELEVATION WAS MEASURED BY PENTACORE, AND 
STREET ELEVATION WAS ESTIMATED FROM THE 1996 FCD TOP0 FILE. 
NOTE 24" PIPE OUTLET TO ADOT 42" STROM DRAIN ALONG BEARDSLEY RD. PER 
CAMELOT VIEWS AT ARROWHEAD RANCH REPORT-1993. 
ASSUME PIPE IS RUNNING FULL WITH GRATED INLET AT WATER SUFACE LEVEL. 
SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 

1 ELEV 1268 
0 1.71 3.50 5.34 7.22 9.12 11.01 12.91 14.81 

1268 1268.5 1269 1269.5 1270 1270.5 1271 1271.5 1272 
0 16 16 16 16 16 16 5 3 153 

* 
* * * *  ROUTE RA*lT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RA21T IS 1050 FT WITH APPROX. SLOPE OF ,0050 (MEASURED) 
* CROSS SECTION IS A 24" CONCRETE PIPE PER CAMELOT VIEWS REPORT - 1993. 
* ROUTE FLOW TO C21AE FROM AZlTRR, AND ULTIMATELY TO THE EXISTING ADOT 
* 42" STORM DRAIN ALONG NORTH SIDE OF BEARDSLEY RD. 
* DDM * * * * *  Preserved * * * * *  

KK RA21T 
RS 3 FLOW -1 
RD 1050 ,0050 ,013 CIRC 2 
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DDM ' **** Updated * * * * *  

KK A21W BASIN 
KM SUB-BASIN A21W 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USE0 RAINFALL REDUCTION FACTOR OF ,990 
KM L = .41 Kb = .033 Adj. Slope = 22.0 
BA ,018 
LG 0.20 0.25 4.70 0.51 2 
UC ,196 ,293 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

- 

* APPROX. 11.25 ACRES FROM BASIN A21W. ARROWHEAD LAKES GOLF COURSES 
* RETAINED FOR THE 100-YR, 24-HR STORM EVENT. 
* REOUIRED VOLUME = 1 AC.-FT. 
* ASSUME GOLF COURSE IS 100% RETAINED ITSELF, AND DRAINS VIA DRYWELLS. 
* DDM * * * * *  Updated * * * * *  

KK LA21W 
DT A21WR 
DI 0 10000 
DQ 0 10000 

, 
* * * *  COMBINE CA21AE ' * * * * * * * * * * * * * * * * * * f i * * * * ' * ' * * * * * * * " ' * e * * * * e * * * * * * * * + * e  

* COMBINE RAZlT, AZlAE, AZlAF, A21X. AND A21W 
DDM * * * * *  Preserved * * * * *  

KK CA21AE 
HC 5 
e 

DDM * * * * *  Updated * * * * *  

KK A21Y BASIN 
KM SUB-BASIN A21Y 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .39 Kb = ,064 Ad]. Slope = 38.0 
BA .050 
LG 0.23 0.16 8.00 0.10 32 
UC ,196 ,157 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* * * -  STORAGE LA21Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* APPROX. 32.2 ACRES FROM BASIN A21Y, ARROWHEAD LAKES RESIDENTIAL DEVELOPMENT 
RETAINED FOR THE 100-YR, 2-HR STORM EVENT. 

* REQUIRED VOLUME = 3.65 AC.-FT. 
* DDM * * * * *  Updated *****  

HEC-1 INPUT PAGE 31 

* DDM * * * * *  Updated * * * * *  

KK A212 BASIN 
KM SUB-BASIN A212 
KM 24-HOUR RAINFALL USED TO F;ND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .44 Kb = .052 Adj. Slope = 39.0 

* * *+  STORAGE LA21Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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* APPROX. 41.4 ACRES FROM BASIN AZlZ, ARROWHEAD LAKES RESIDENTIAL DEVELOPMENT 
' RETAINED FOR THE 100-YR, 2-NR STORM EVENT. 
* REOUIRED VOLUME = 4.7 AC.-FT. . 
* DDM * * * * *  Updated * * * * *  

KK LA212 
DT A21ZR 4.7 
DI 0 10000 
DQ 0 10000 

+ *'* ROUTE RA21Z ** '*** '***** '******** '*******************+****%************** 
* ROUTE RAZlZ IS 750 FT WITH APPROX. SLOPE OF ,0050 (MEASURED FROM 1996 TOPOI 
CROSS SECTION IS EXISTING SWALE ALONG NORTH SIDE OF BEARDSLEY RD. 

* 
* ROUTE FLOW TO CA21AB FROM LA212 
* DDM * * * * *  Preserved *****  

DOM * * * * *  Updated * * * * *  

LINE 

KK A21AB BASIN 
KM SUB-BASIN A21AB 
KM 24-HOUR RAINFALL USED TO FINO TC 6 R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .26 Kb = ,031 Adj. Slope = 12.0 
BA ,036 

HEC-1 INPUT 

* * * *  STORAGE LAZlAB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* APPROX. 23 ACRES FROM BASIN AZlAB, COMMERCIAL DEVELOPMENT 
* ASSUME RETAINED 80% FOR THE 100-YR, 2-HR STORM EVENT. 
REQUIRED VOLUME = 4.6 AC.-FT. 

* DDM * * * * *  Updated * * * * *  

KK LA21AB 
DT A21ABR 3.7 
DI 0 10000 
DQ 0 10000 

* * * *  COMBINE A2lAB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE BASINS A21Y lLA21Y), A212 JRA217.1, AND A21AB (LA21ABI 
* DDM ' **** Preserved *****  

. . - - A . - , - -. . - 
* ROUTE RA21AB IS 1300 FT WITH APPROX. SLOPE OF ,0025 (MEASURED) 
* CROSS SECTION IS EXISTING 42" ADOT STORM DRRIN ALONG BEARDSLEY RD 
* 
* ROUTE FLOW TO CA2lAD FROM CA2lAB 
* DDM * * * * *  Preserved * * * * *  

KK RA21AB 
RS 2 FLOW -1 
RD 1300 ,0025 ,013 CIRC 3.5 

* DDM ***" Updated **'** 

KK A2lAC BASIN 
KM SUB-BASIN A21AC 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 

PAGE 32 
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KM L = .20 Kb = ,033 Adj. Slope = 30.0 
BA ,022 
LG 0.10 0.16 8.80 0.07 72 
UC .I17 ,083 

1 

LINE 

* * * *  STORAGE LAZlAC * * * * * X * * * * * * * * * * * * * * * * * * * * * * * % * * * * * * . , * * * * * * * * * * * * * * * + * * * * * *  

* APPROX. 14.27 ACRES FROM BASIN AZIAC, COMMERICAL DEVELOPMENT 
* ASSUME RETAINED 808 FOR THE 100-YR, 2-HR STORM EVENT. 
* REQUIRED VOLUME = 2.85 AC.-FT. 
* DDM * * * * *  Updated *****  

HEC-1 INPUT PAGE 33 

* DDM * * * * *  Updated * * * * *  

KK A21AA BASIN 
KM SUB-BASIN X2lAA 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = .13 Kb = ,066 Adj. Slope = 31.0 
BA ,011 
LG 0.24 0.14 10.10 0.04 37 
UC ,129 .097 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* * * *  STORAGE LA21m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* APPROX. 7.0 ACRES FROM BASIN A21AA. ARROWHEAD LAKES RESIDENTIAL DEVELOPMENT 
* RETAINED FOR THE 100-YR, 2-HR STORM EVENT. 
REQUIRED VOLUME = 0.8 AC.-FT. 

* DDM * * * * *  Updated *****  

* 
* DUM *****  Updated * * * * *  

KK AZlAD BASIN 
KM SUB-BASIN A2lAD 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .41 Kb = ,056 Adj. Slope = 20.0 
BA ,053 
LG 0.24 0.16 8.80 0.07 3 6 
UC .237 ,196 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* * *  STORAGE LA21AD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* APPROX. 33.65 ACRES FROM BASIN AZlAD, ARROWHEAD LAKES RESIDENTIAL DEVELOPMENT 
* RETAINED FOR THE 100-YR, 2-HR STORM EVENT. 
* REQUIRED VOLUME = 3.8 AC.-FT. 
* DDM **"**  Updated * * * * *  

1 HEC-1 INPUT PAGE 34 

LINE ID . . . . . . .  1 ....... 2.......3.......4.......5.......6.......7.......8....'...9...... 10 
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* COMBINE RAZlAB, BASINS AZlAA, A2lAC (LA21ACI AND A2lAD 
* DDM * * * * *  Preserved ' **** 

LINE 

* 
* * * *  ROUTE M2lAO **** '******""***************.*****-,********%*******+*****% 
* ROUTE RA2lAD IS 1300 FT WITH APPROX. SLOPE OF .0025 (MEASURED) 
* CROSS SECTION IS EXISTING 42" ADOT STORM DRAIN ALONG BEARDSLEY RD. 

* ROUTE FLOW TO A2lAEC FROM CA21AD 
* DDM * * * * *  Preserved * * * * *  

RS 2 FLOW -1 
RD 1300 ,0025 .013 CIRC 3.5 

* * * *  COMBINE AZlAEC * * * * * * * * * * * * * * * * * * X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

COMBINE CA2IAE AND RAZIAD 
* DDM * * * * *  Preserved ***'* 

* *'* ROUTE RAZlAE * * * * * * * * ' * * * * * * * * X * ' * * * * * * * * * * * * * ' * ' * * * * * * * * * + * * * * * * * * * * * * * * *  

* ROUTE RA21AE IS 1225 FT WITH APPROX. SLOPE OF ,0025 (MEASURED) 
CROSS SECTION IS EXISTING 42" ADOT STORM DRAIN ALONG BEARDSLEY RD. 

* ROUTE FLOW TO CA21AG FROM A21AEC 
* DDM *****  Preserved *****  

KK RA21AE 
RS 2 FLOW -1 
RD 1225 .0025 .013 
* 
* 
* DDM * * * * *  Updated * * * * *  

CIRC 3.5 

KK A2lAG BASIN 
KM SUB-BASIN A2lAG 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .23 Kb = ,059 Adj. Slope = 30.0 

* ***  STORAGE LA21AG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* APPROX. 19.75 ACRES FROM BASIN A21AG, ARROWHEAD LAKES RESIDENTIAL DEVELOPMENT 
* RETAINED FOR THE 100-YR, 2-HR STORM EVENT. 
* REQUIRED VOLUME = 2.25 AC.-FT. 
* DDM *"** Updated * * * * *  

* * * *  COMBINE CA*lAG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
COMBINE RA21AE AND BASIN A21AG (LA21AGl 

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

KK CAZlAG 
HC 2 

* * * *  ROUTE RA21AG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RAZIAG IS 950 FT WITH APPROX. SLOPE OF ,0025 (MEASURED) 
* CROSS SECTION IS EXISTING 42" ADOT STORM DRAIN ALONG BEARDSLEY RD. 

* ROUTE FLOW TO CA21AK (67TH AVE. & BEARDSLEY RD.1 FROM CA2lAG 

PAGE 35 
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LINE 

DDM * * * * *  Preserved * * * * I  

KK RA21AG 
RS 1 FLOW - 1 
RD 950 ,0025 .013 CIRC 3.5 

- DDM "*** Updated *****  

KK AZlAH BASIN 
KM SUB-BASIN AZlAH 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 

I L = .21 Kb = .060 Adj. Slope = 33.0 
,025 

; 0.23 0.26 4.90 0.33 3 6 
.lo6 
5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

. ~ ~ - - ~ ~ ~ ~  
' APPROX. 16.1 ACRES FROM BASIN AZlAH, ARROWHEAD LAKES RESIDENTIAL DEVELOPMENT 
* RETAINED FOR THE 100-YR, 2-HR STORM EVENT. 
* REOUIRED VOLUME = 1.85 AC.-FT. . 
* DDM *****  Updated *****  

HEC-1 INPUT PAGE 36 

KK LA21AH 
DT A2lAHR 1.85 
DI 0 10000 
DQ 0 10000 

* DDM ' **** Updated ** '  

KK A2lAI BASIN 
KM SUB-BASIN A21AI 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .12 Kb = .068 Adj. Slope = 33.0 
BA ,007 
LG 0.24 0.26 4.80 0.35 37 
UC ,129 ,118 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* APPROX. 4.65 ACRES FROM BASIN A21AI. ARROWHEAD RESIDENTIAL DEVELOPMENT 
* RETAINED FOR THE 100-YR, 2-HR STORM EVENT. 
* REQUIRED VOLUME = 0.55 AC.-FT. 
* DDM * * * * *  Updated * * * * *  

* 
* DDM * * * * *  Updated ' **** 

KK AZlAJ BASIN 
KM SIIR-RASTN A 7 1  A,? ~~~ - - -  -~ .~ 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .14 Kb = .067 Adj. Slope = 29.0 
BA ,011 

* APPROX. 6.25 ACRES FROM BASIN A21AJ. ARROWHEAD MULTI-FAMILY DEVELOPMENT 
* RETAINED FOR THE 100-YR, 2-HR STORM EVENT. 
* REQUIRED VOLUME = 1.1 AC.-FT. 
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LINE 

DDM **** '  Updated a*'** 
HEC-1 INPUT PAGE 37 

* *'* COMBINE CAZlAJ * * * * " + * * * * * * * ' * * * r * * * * * * * * * * * s * * * * * . * * * * * % * * * * * * * * + * * * *  

* COMBINE LA21AI. LA21AJ. L2lAH 
* 
* DDM ***'* Preserved * * * * *  

* DDM * * * * *  Updated ***" 

KK A2lAK BASIN 
KM SUB-BASIN A2lAK 
KM 24-HOUR KAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = .23 Kb = .031 Adj. Slope = 35.0 

* *'* DIVERSION RECOVER DA21US . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* RECALL THE DIVERTED FLOW FROM LAKE #16 IDA21UI 
* DDM * * * * *  Updated * * * * *  

* * * *  ROUTE RAZlUS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* FLOW IN 24"  PVC STROM DRAIN ON 67TH AVE. SOUTH TO BEARDSLEY RD. 
+ ROUTE KA21US IS 2200 FT WITH APPROX. SLOPE OF 0.0025 (MEASURED) 
* CROSS SECTION IS EXISTING 24" PVC STORM DRAIN PIPE 
* 
* * * *  ROUTE FLOW TO CAElAK FROM A21URR (LAKE #I61  ........................ 
DDM * * * * *  Updated ' * * * *  

HEC-1 INPUT PAGE 38 

KK RA21US 
RS 3 FLOW - 1 
RD 2200 ,0025 0.010 CIKC 2 
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* **' STORAGE L21A38 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* WEIR = 40'-50' WIDE (TOPO) WEIR ELEVATION IS 1265' (TOPOI 
* WEIR COEFFECIENT = 2.68 

* * * *  ROUTE R21A38 * * * * * * X * * * * * * * * * * * * * * * * * * * * ' * * * * * * * * + * * * * + * * * + * * * * * * * * * * * + + * * * 9  

ROUTE R21A38 IS 1166 FT WITH A SLOPE OF 0.0069 
* CROSS SECTION IS 67TH AVENUE (FLOW MIGHT ENTER STORM SEWER) 

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

* *** COMBINE CN*lB '********'*****r"'******r**************a******,********** 

* COMBINE R21A38, RAZlUS, AND CA21AK. CA21AJ 

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

LINE 

KK CN21B 
HC 5 0.65 
* 

* ***  ROUTE RN218 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE RN2lB IS 1808 FT WITH A SLOPE OF 0.0024 
* CROSS SECTION IS A MAN-MADE CHANNEL TO THE SOUTH SIDE OF BASIN N21A (MEASURED) 
* Man made CHANNEL 
* ROUTE FLOW TO 75th AVE (CN21A) FROM 67th AVE (CN21B) 
DDM * * * * *  Preserved *****  

HEC-1 INPUT PAGE 39 

KK RN21B 
RS 1 FLOW 1 
KC 0.04 0.02 0.04 1808 0.0024 
RX 0 100 150 162 182 194 244 294 
RY 16 6 6 0 0 6 7 11 

KK N21A44 BASIN 

* STORAGE FOR THE APARTMENT COMPLEX 
* NO WEIR, ONCE POND IS FILLED EXCESS SPILLS OUT INTO 101 CHANNEI 

* * * *  ROUTE R21A44 *****+*%****'*********+********tr***********************+**e+ 

* ROUTE R21A44 IS 1334 FT WITH A SLOPE OF 0.0026 
* CROSS SECTION IS THE 101 CHANNEL 

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

100-year/24-hour HEC-1 (Arrowhead Lakes Area Only) Page 
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1 

LINE 

KK R21A44 
RS 0 FLOW 0 
RC 0.035 0.02 0.035 1334 0.0026 
RX 0 1 17 32 4 7 62 8 7 117 
RY 12 7 6 0 0 6 8 10 

KK N21A90 BASIN 

* ***  COMBINE CZlA43 "*************************%******+*******+********* ,  
* COMBINE RN21B. L21A43, N21A90, AND R21A44 
& 

*DDM ' **** Preserved * * * * *  
HEC-1 INPUT PAGE 40 

KK C21A43 
HC 4 
* 

* * * *  ROUTE R21A43 .............................................................. 
* ROUTE R21A43 IS 2955 FT WITH A SLOPE OF 0.0014 
* CROSS SECTION IS 1-101 CHANNEL 

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

KK N21A19 BASIN 
BA ,006 
LG 0.25 0.35 2.65 1.40 30 
UC 0.279 0.273 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

KK N21A91 BASIN 

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

* ***  ROUTE R21Ag1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A91 IS 1249 FT WITH A SLOPE OF 0.0014 
* CROSS SECTION IS 1-101 CHANNEL 

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

RS ! 1 FLOW -1 
RC 0.035 0.02 0.035 1249 0.0014 
RX 0 1 17 32 4 7 62 8 7 117 
RY 12 7 6 0 0 6 8 10 

HEC-1 INPUT PAGE 41 
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LINE 

KK N21A4 BASIN 

* * * *  DIVERSION DN21A4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* FLOW IS CURB TO CURB, 60% WILL CONTINUE WEST AND 40% WILL FLOW SOUTH. 

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

KK N21A2 BASIN 
BA ,009 
LG 0.25 0.35 2.65 1.40 30 
UC 0.333 0,382 
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 R21A3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A3 IS 421 FT WITH A SLOPE OF 0.0095 
* CROSS SECTION IS A GRASSED SWALE 

* DDM *****  Preserved * * * * *  
HEC-1 INPUT 

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

RS 1 FLOW 0 
RC 0.035 0.035 0.035 421 0.0095 
RX 0 1 30 80 110 120 150 151 
RY 6 3 0 0 3 4 5 7 

1158 KK N21A1 BASIN 
1159 BA ,022 
1160 LG 0.24 0.37 5.30 0.28 28 
1161 UC 0.313 0.333 
1162 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
1163 UA 100 

* 
* '** ROUTE R21A1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A1 IS 533 FT WITH A SLOPE OF 0.0019 
CROSS SECTION IS THE PARKWAY 

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

,164 KK R21A1 
1165 RS 4 FLOW 0 
1166 RC 0.035 0.035 0.035 533 0.0019 
1167 RX 0 1 30 80 110 120 150 151 

PAGE 42 
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1 

LINE 

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

* ** '  ROUTE R21A5 *************************************"'-.*.************%**** 
* ROUTE R21AS IS 378 FT WITH A SLOPE OF 0.0013 
1 CROSS SECTION IS THE PARKWAY 

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

* * * *  DIVERSION RECOVER DR21A4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* RECOVER FLOWS FROM D21A4 

HEC-1 INPUT PAGE 43 

* * * *  ROUTE 821A4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A4 IS 860 FT WITH A SLOPE OF 0.007 
* CROSS SECTION IS THE PARKWAY 
* 
* DDM *****  Preserved * * * * *  

RS 3 FLOW 0 
RC 0.035 0.02 0.035 860 0.001 
RX 0 1 30 31 65 66 9 6 97 
RY 6 3 1.5 1 1 1.5 3 7 

KK N21A6 BASIN 
BA ,020 
LG 0.25 0.35 2.65 1.40 30 
UC 0.304 0.288 

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

* * * *  ROUTE R21AG . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ROUTE R21A6 IS 441 FT WITH A SLOPE OF 0.0023 

* CROSS SECTION IS THE PARKWAY 

* DDM * * * * *  Preserved *****  
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LINE 

KK N21A7 BASIN 
BA ,013 
LG 0.25 0.35 2.65 1.40 30 
UC 0.262 0.303 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* * * *  ROUTE R21A7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A7 IS 1314 FT WITH A SLOPE OF 0.003 
* CROSS SECTION IS THE PARKWAY 

DDM *****  Preserved **** 
HEC-1 INPUT 

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

KK R21A7 
RS 11 . FLOW 0 
RC 0.035 0.035 0.035 1314 0.003 
RX 0 1 30 8 0 110 120 150 151 
RY 6 3 0 0 3 4 5 7 

KK N21A8 BASIN 

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

* ***  STORAGE t21A8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* WEIR = 60'-15' WIDE (TOPO) WEIR ELEVATION = 1278 (TOPO) 
* WEIR COEFF = 2.68 

KK L21A8 
RS 1 ST08 0 
SQ 0 4 161 
SE 1276 1278 1279 
SV 0 10.16 10.2 
SE 1276 1278 1279 
* 

* * * *  ROUTE R21A8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* ROUTE R21A8 1s 1108 FT WITH A SLOPE OF 0.0072 
* CROSS SECTION IS THE PARKWAY 

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

KK N21A9 BASIN 
BA ,025 
LG 0.25 0.35 2.65 1.40 30 
UC 0.367 0.330 
UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
UA 100 

* *'* ROUTE R21Ag$**********'*********%*******%*****%*************************. 

* ROUTE R21A9 IS 672 FT WITH A SLOPE OF 0.0074 
* CROSS SECTION IS THE PARKWAY 

* DDM *****  Preserved * * * * *  
HEC-1 INPUT 

PAGE 44 
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LINE 

KK R21A9 
RS 4 FLOW 0 
RC 0.035 0.035 0.035 672 0.0074 
RX 0 1 30 80 110 120 150 151 
RY 6 3 0 0 3 4 5 7 

BASIN 

0.35 2.65 1.40 30 
0.313 
5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

BASIN 

BASIN 

0.35 2.65 1.40 30 
0.555 
5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 

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

* WEIR = 1270' (SURVEY) WEIR LENGTH >> 100 FT-25' WIDE (TOPOI 
WEIR COEFF = 2.68 

* 36" RCP DRAINS DETENTION BASIN IE=1267' 

THIS IS A SMALL DETENTION BASIN AFTER THE LARGE BASIN. ONCE THIS BASIN IS 
* FILLED, THE FLOW WILL RUN DOWN THE ROAD AND INTO R21All 
* WEIR = 1270' WEIR LENGTH = 50'-25' WIDE 
* WF.TR CORFFEPTF.NT = 7 6 R  . .. ~- 

* 36" RCP DRAINS DETENTION BASIN IE=1263' 

1 HEC-1 INPUT PAGE 46 

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

KK L21A14 
RS 1 STOR 0 
SQ 0 3 5 60 7 6 214 4 69 
SE 1264 1266 1268 1270 1271 1272 
SV 0 .09 0.26 1.06 1.1 1.1 
SE 1264 1266 1268 1270 1271 1272 

* * * *  ROUTE R21Al1 *********************r*****************r********************* 
* ROUTE R21A11 IS 402 FT WITH A SLOPE OF 0.005 
CROSS SECTION IS MAINLY A ROADSIDE CHANNEL WITH HOMES ON THE WEST SIDE 
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DDM * * * * *  Preserved * * * * *  

1280 KK N21A14 BASIN 
1281 BA ,062 
1282 LG 0.19 0.35 2.65 1.72 9 
1283 UC 0.863 0.678 
1284 UA 0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0 
1285 UA 100 

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

1 

LINE 

KK N21A13 BASIN 
R X  n ? i  

K K  N21A15 BASIN 
BA ,015 
LG 0.24 0.35 2.65 1.50 24 
UC 0,350 0.382 
UA 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 47 

* WEIR = 1261.3' (SURVEY) 
WEIR COEFFECIENT = 2.7 

* WEIR LENGTH = 55'-40' WIDE (SURVEY) 
* 24" RCP DRAINS DETENTION BASIN IE=1255.7' (SURVEY) 
* 

- WEIR = 1261' (SURVEY) 
* WEIE COEFFECIENT = 2.68 
WEIR LENGTH = 30'-20' WIDE (SURVEY) 

+ 12" PVC DRAINS DETENTION BASIN IE=1255.4' (SURVEY) 
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1 

LINE 

LINE 

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

* 
HEC-1 INPUT PAGE 48 

ID . . . . . . .  1 . . . . . . .  2.......3.......4.......5.......6.......7.......8.......9...... 10 I 
KK NZlA16 BASIN 
BA ,022 
LG 0.25 0.35 2.65 1.40 30 

* WEIR = 1260' (SURVEY1 
* WEIR COEFFECIENT = 2.68 
* WEIR LENGTH = 100'-100' WIDE (SURVEY) 
* 3-24" RCP DRAINS BASIN IE=1255.lP (SURVEY) 
* VERY SMALL RETENTION AREA WITH LIKELY VERY LITTLE EFFECT 

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

* * *% ROUTE R21A16 ' i % * * * * * * * + * * * + * ' * * * * + * * * w * * i * * * * * * * * * * * * + * e * * * * * + * + * * * * * * e *  

* ROUTE R21A16 IS 585 FT WITH A SLOPE OF 0.0034 
* CROSS SECTION IS MAINLY A ROADSIDE CHANNEL WITH HOMES ON THE WEST SIDE 

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

RS 1 FLOW 0 
RC 0.035 0.035 0.035 5 8 5  0.0034 
RX 0 1 11 27 31 41 51 61 
RY 13 5 4 0 0 4 5 9 

KK N21A20 BASIN 
BA .003 
LG 0.22 0.35 2.65 1.69 13 
UC 0.363 0.628 

* DDM *'*** Preserved * * * * *  
HEC-1 INPUT PAGE 49 

. ID. . . . . . .  1 . . . . . . .  2. . . . . . .  3.......4.......5.. . . 6  7 Ii 0 I "  
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THERE ARE TWO WEIRS IN THIS LOCATION. THE NORTHERN MOST WEIR WAS THE 
* ONLY ONE ANALYZED BECAUSE OF THE STORAGE VOLUME BEHIND IT. 
* WEIR = 1258' WEIR LENGTH = 45'-20' WIDE 1-8" PVC DRAINS BASIN IE=1254.8' 
WEIR COEFFECIENT 2.7 

* VERY SMALL RETENTION AREA WITH LIKELY VERY LITTLE EFFECT (SUMP INLET1 
* 

KK N21A18 BASIN 

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

* * * *  ROUTE R21A18 *************************r************+****kk**+**+****+******% 

* ROUTE R21A18 IS 877 FT WITH A SLOPE OF 0.0091 
* CROSS SECTION IS 1-101 CHANNEL 

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

KK R21A18 
RS 3 FLOW 0 
RC 0.035 0.02 0.035 877 0.0091 
RX 0 1 17 32 4 7 62 87 117 
RY 12 7 6 0 0 6 8 10 
* 

1 HEC-1 INPUT PAGE 50 

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

KK N21A21 BASIN 

* THERE ARE TWO PONDS IN THIS COMPLEX. THE WEST POND HAS VERY LITTLE RETENTION 
* AREA. IF THE POND IS FULL, IT HAS NO RETENTION. IT SPILLS OVER INTO THE EAST 
* POND AND THEN DRAINS TO THE SOUTH. 
* WEIR = 1261.4' WEIR LENGTH = 45'-140' WIDE 
* WEIR COEFFECIENT = 2.69 
* VERY SMALL RETENTION AREA WITH LIKELY VERY LITTLE EFFECT 
THE WATER LEVEL IN THE LAKES IS = 1259.3. THE PONDS ARE FULL AT 1260.0 
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LINE 

* * * *  COMBINE CN21A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE RN23AS C21A92 
* Loop 101 AND 75th AVE 
* DDM * * * * *  Preserved * * * * *  

* ............................................................................... 

* . . . . . . . . . . . . . . . . . . . . .  EAST SIDE OF ARROWHEAD LAKES *******************  
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* DDM * * * * *  Preserved * * * * *  
HEC-1 INPUT PAGE 51 

KK N19E BASIN 
KM S I I R - R A S T N  N14P ................. 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,990 
KM L = 1.24 Kb = .044 Adj. Slope = 15.0 
BA ,703 

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

KK N19F BASIN 
SUB- BAS-^^ ~~- - -  1 N  NIYF 

RAINFALL USED TO FIND TC & R FOR THIS BASIN KM 24-HOUR 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .990 
KM L = 1.24 Kb = ,047 Adj. Slope = 18.0 
Ra 774  

* * * *  COMBINE CN1gE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE BASINS N19E AND N19F 
* DDM * * * * *  Preserved * * * * *  

***  ROUTE RN1gE ......................................................... 
* ROUTE RN19E IS 3344 FT WITH A SLOPE OF 0.0072 
* CROSS SECTION A SMALL NATURAL WASH 
* 

***  ROUTE FLOW TO CN19D FROM CN19E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DDM * * * * *  Preserved * * * * *  

1410 KK RN19E 
1411 RS 1 FLOW 0 
1412 RC 0.05 0.06 0.05 3344 ,0072 
1413 RX 0 350 450 480 482 510 610 910 
1414 RY 7 6 5 1 0 5 6 7 

* DDM * * * * *  Preserved ' * * **  
1 HEC-1 INPUT PAGE 52 

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

@ 1415 KK N19D BASIN 
1416 KM SUB-BASIN N19D 
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* * * *  COMBINE CNlgB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * *  COMBINE BASIN N19B AND CN19C * * * * * * * * * * * * * * * * * * * * * a * * * * * * * * * * * * * * * * *  
* DDM * * * * *  Preserved * * * * *  

* ROUTE RN19B IS 6110 FT WITH A SLOPE OF 0.0066 
* CROSS SECTION IS A MEDIUM NATURAL WASH 

* * * *  ROUTE FLOW TO CNlgA FROM CNIgB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* DDM * * * * *  Preserved * * * * *  

KK RN19B 
KO 3 
RS 3 FLOW 0 
RC 0.05 0.06 0.05 6110 0.0066 
RX 0 100 300 360 380 420 620 720 
RY 10 8 6 2 0 6 8 10 

LINE 

* DDM * * * * *  Preserved *****  
HEC-1 INPUT PAGE 54 

KK N19A BASIN 
KM SUB-BASIN N19A 
KM 24-HOUR RAINFALL WAS USED TO FIND TC 6 R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .976 
KM L = 1.16 Kb = .026 Adj. Slope = 102.0 
KM CLARK UNIT HYDROGRAPH FOR NATURAL WATERSHEDS WAS USED FOR THIS BASIN 
BA ,467 
LG 0.15 0.34 4.90 0.28 32 
UC 0.237 0.317 
UA 0 3 5 8 12 20 4 3 75 90 9 6 
UA 100 

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

KK A218 BASIN 
KM SUB-BASIN AZlB 
KM 24-HOUR RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .991 
KM L = .40 Kb = ,033 Adj. Slope = 315.0 
KM CLARK UNIT HYDROGRAPH FOR NATURAL WATERSHEDS WAS USED FOR THIS BASIN 
BA ,022 
LG 0.15 0.35 4.50 0.35 34 
UC 0.237 0.317 
UA 0 3 5 8 12 20 43 7 5 90 9 6 
UA 100 

* * * *  ROUTE RA21B .............................................................. 
* ROUTE RA218 IS 1000 FT WITH APPROX. SLOPE OF 0.0200 (MEASURED FROM 1996 TOPO) 
* CROSS SECTION IS A MEDIUM NATURAL WASH 

* * * *  ROUTE FLOW TO CN19A FROM BASIN A218 ***************"********+**+*****+****  
* DDM * * * * *  Preserved *****  

1489 KK RA21B 
1490 KO 3 
1491 RS 5 FLOW -1 
1492 RC .050 .060 ,050 1000 ,0200 
1493 RX 0 100 300 360 380 420 620 720 
1494 RY 10 8 6 2 0 6 8 10 

* * * *  COMBINE CN19A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE BASIN N19A. RN19B. AND RA21B 
* DDM * * * * *  Preserved *****  
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LINE 

LINE 

* ............................................................................... 

* STORAGE IS ENTERED HERE FOR THE DETENTION BASIN NORTH OF 
* ARROWHEAD RANCH LAKES (LAKE ill). THE WIER CREST ELEVATION IS 1296.00 WHICH IS 
* ALSO THE 100-YEAR STARTING WATER SURFACE ELEVATION. 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* DDM +"** Preserved "**' 
HEC-1 INPUT PAGE 55 

........... 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #li IN THUNDERBIRD PARK. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
RS 1 ELEV 1296 
SV 0 8.50 17.19 26.06 35.12 44.34 53.71 63.24 72.91 
SE 1296 1296.5 1297 1297.5 1298 1298.5 1299 1299.5 1300 
SQ 0 139 399 732 1146 1639 2202 2814 3516 

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

KK 398A BASIN 
KM RUNOFF GENERATED ON SUB-BASIN 398A 
KM THIS BASIN IS ALSO BASIN N19 IN ENTELLUS REPORT. 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 0.34 mr. S= 315 ft/mi Kb= ,029 Tc = 0.100 Rr. R = 0.045 
KM 24-HOUR RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,991 
KM CLARK UNIT HYDROGRAPH FOR NATURAL WATERSHEDS WAS USED FOR THIS BASIN 
r4h 1 0 7  

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

3988 BASIN 
RUNOFF GENERATED ON SUB-BASIN 398B 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .93 mi. S= 30 ft/mi Kb= .045 Tc = ,496 Hr. R = ,500 
24-HOUR RAINFALL WAS USED TO FIND TC 6 R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,991 
CLARK UNIT HYDROGRAPH FOR URBAN WATERSHEDS WAS USED FOR THIS BASIN 
,136 

* ***  COMBINE C398B **************+***********+*%*****irr*****+*********+* 

* COMBINE BASIN 398A. 3988, AND CN19A 
* DDM * * * * *  Preserved *****  

KK C398B 
HC 3 

* DDM *****  Preserved * * * * *  
HEC-1 INPUT PAGE 56 

KK 398BRR 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #21 IN SUB-BASIN 3988. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY). 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 

* * * *  DIVERSION D398B *'*****'*************r*******r****+*i***+*e*****+**+*****, 
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DIVERSION OF LAKE #2: MAIN EAST TO LAKE #3 & LAKE #4 (398BE). 
* SPLIT WEST TO LAKE # 5  (398BWi. 
DDM * * * * *  Preserved * * * * *  

* ***  DIVERSION D398BE ********** '********************r++************+****e*+*% 

* DIVERSION OF LAKE #2: MAIN SOUTH EAST TO LAKE #3 (398BSE1, 
* SPLIT WEST TO LAKE H4 (398BSWl. 
* DDM * * * * *  Preserved *****  

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

-BASIN 3980 
<S WERE PROVIDED FOR THIS BASIN 

L= .24 m i .  S= 315 f t / r n i  Kb= ,029 TC = ,083 Hr. R = ,031 

AL WATERSHEDS WAS USED FOR 1 :HIS BASIN 

KK 3988 BASIN 
KM RUNOFF GENERATED ON SUB-BASIN 398E 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .38 m i .  S= 315 f t / m i  Kb= .027 Tc = .lo4 Hr. H = ,034 
KM 24-HOUR RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .991 
KM CLARK UNIT HYDROGRAPH FOR NATURAL WATERSHEDS WAS USED FOR THIS BASIN 
an 1 1  7 

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

KK 398F BASIN 
KM RUNOFF GENEWTED ON SUB-BASIN 398F 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.05 m i .  S= 72 f t / m i  Kb= ,044 Tc = ,575 Hr. R = ,880 
KM 24-HOUR RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,991 
KM CLARK UNIT HYDROGRAPH FOR URBAN WATERSHEDS WAS USED FOR THIS BASIN 
BA .204 

* * * *  COMBINE C398F ...................................................... 
* COMBINE BASIN 3980. 398F. 398BSE AND C398E 
* DDM *****  Preserved * * * * *  
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1 

LINE 

KK 398FRR 
KM ROUTE FLOW T3ROUGH DETENTION BASIN (LAKE #31 IN SUB-BASIN 398F. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEYI. 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
RS 1 ELEV 1292 
SV 0 17.52 38.16 59.58 81.39 103.19 125 146.80 168.60 
SE 1292 1292.5 1293 1293.5 1294 1294.5 1295 1295.5 1296 
SQ 0 4 7 138 275 429 648 863 1087 1328 

* * * *  DIVERSION RECOVER D398B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* RECALL THE DIVERTED FLOW FROM LAKE #2 139881) 
DDM * * * * *  Preserved * * * * *  

HEC-1 INPUT 

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

398C BASIN 
RUNOFF GENERATED ON SUB-BASIN 398C 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .87 mi. S= 9 ft/mi Kb= ,047 Tc = ,821 Hr. R = 1.023 
24-HOUR RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN 
THIS BASIN USED RAINFALL REDUCTION FACTOR OF ,991 
CLARK UNIT HYDROGRAPH FOR URBAN WATERSHEDS WAS USED FOR THIS BASIN 

* * * *  COMBINE C398C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE BASIN 398C AND RETREIVED HYDROGRAPH 398BW 
* DDM *****  Preserved *****  

KK 398CRR 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #51 IN SUB-BASIN 398C. 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE (PENTACORE SURVEY). 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
RS 1 ELEV 1292 
SV 0 9.77 19.90 30.41 41.11 51.80 62.50 73.19 83.89 
SE 1292 1292.5 1293 1293.5 1294 1294.5 1295 1295.5 1296 
SQ 0 4 6 133 260 403 607 831 1087 1328 

* * * *  DIVERSION RECOVER D398BSW ............................................... 
* RECALL THE DIVERTED FLOW FROM LAKE #2 (398BSI) 
* DDM ***** Preserved * * * * *  

KK 398BSW 
DR 398851 

DDM * * * * *  Preserved * * * * *  
1 REC-1 INPUT 

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

KK 3586 BASIN 
KM ASSUME STARTING WATER SURFACE IN LAKE IS AT THE TOP OF WEIR CREST 
KM ELEVATION PER CITY OF GLENDALE IPENTACORE SURVEY). 
KM NOTE: NOT INCLUDE CIRCULATING BLEED-OFF SYSTEM BETWEEN LAKES. 
XM RUNOFF GENERATED ON SUB-BASIN 398G 

PAGE 58 
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KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.21 mi. S= 6 ft/mi Kb= ,043 Tc = 1.258 Hr. R = 1.318 
KM 24-HOUR RAINFALL USED TO FIND TC & R FOR THIS BASIN 
KM THIS BASIN USED KAINFALL REDUCTION FACTOR OF ,990 
KM CLARK UNIT HYDROGRAPH FOR URBAN WATERSHEDS WAS USED FOR THIS BASIN 

* "* COMBINE C3g8G . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* COMBINE C398C. C398E, BASIN 3986. AND DIVERTED HYDROGRAPH 398BSW 
+ DDM *****  Preserved *****  

. . . . - - - -. .. . 
KM ROUTE FLOW THROUGH DETENTION BASIN (LAKE #4) IN SUB-BASIN 3986. 
KM SOURCE: NEW ANALYSIS FOR ARROWHEAD RANCH. 
RS 1 ELEV 1290 
SV 0 20.87 42.58 65.13 88.11 111.00 134.05 157.03 202.97 
SE 1290 1290.5 1291 1291.5 1292 1292.5 1293 1293.5 1294 
SQ 0 120 346 634 993 1421 1908 2439 3047 
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HEC-1 SCHEMATIC DIAGRAM 

Appendix F @ Entellus 



INPUT 
LINE 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(Vl ROUTING (--->I DIVERSION OR PUMP FLOW 

i . I CONNECTOR I RETURN OF DIVERTED OR PUMPED FLOW 

N23A 
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1 6 4 2  398GRR 

( *** I  RUNOFF ALSO COMPUTED AT THIS LOCATION 
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HEC-1 OUTPUT SUMMARY 

Appendix F 



PEAK 
OPERATION STATION FLOW 

HYDROGRAPH AT 
N23A 

DIVERSION TO 
LN23AD 

HYDROGRAPH AT 
LN23A 

DIVERSION TO 
N23AI 

HYDROGRAPH AT 
DN23A 

HYDROGRAPH AT 
A21C 

ROUTED TO 
A21CRR 

ROUTED TO 
m 2 1 c  

HYDROGRAPH AT 
A21D 

ROUTED TO 
RA21D 

ROUTED TO 
A21ERR 

DIVERSION TO 
A21EI 

HYDROGRAPH AT 
DA2 1E 

ROUTED TO 
RA21ES 

HYDROGRAPH AT 
A21K 

3 COMBINED AT 
CAZIK 

2 COMBINED AT 
CA21L 

ROUTED TO 
A2 ILRR 

ROUTED 1TO 
RA21L 

HYDROGRAPH AT 
A21M 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PEAK 

6-HOUR 24-HOUR 72-HOUR 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 
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PEAK TIME OF A V E W  FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FWW PEAK 

6-HOUR 24-HOUR 72-HOUR 

+a ROUTED TO A2 1MRR 0. 0.08 

ROUTED TO 
+ RAZ lM 0. 0.08 0. 0. 

HYDROGRAPH AT 
+ DA21EW 41. 12.08 5. 1. 

HYDROGRAPH AT 
+ A21F 111. 12.00 11. 4. 

ROUTED TO 
+ RA2lF 110. 12.00 11. 4. 

ROUTED TO 
+ RA2 1 F 103. 12.00 11. 4. 

HYDROGRAPH AT 
+ A21G 96. 12.00 9. 3. 

3 COMBINED AT 
+ CA21G 230. 12.00 24. 8. 

ROUTED TO 
t A21GRR 201. 12.08 24. 8. 

HYDROGRAPH AT 
+ A21H 18. 12.00 2. 1. 

2 COMBINED AT 
+ CAZlH 214. 12.08 26. 8. 

ROUTED TO 
+ A21HRR 168. 12.25 26. 8. 

HYDROGRAPH AT 
+ A211 88. 12.00 7. 2. 

ROUTED TO 
+ RA211 85. 12.08 7. 2. 

HYDROGRAPH AT 
+ A21J 239. 12.00 22. 7. 

3 COMBINED AT 
+ CA2lJ 430. 12.08 55. 18. 

ROUTED TO 
+ A21JRR 395. 12.17 55. 18. 

ROUTED TO 
+ RA21J 395. 12.17 55. 18. 

HYDROGRAPH AT 
+ A21N 515. 12.00 44. 14. 

4 COMBINED AT 
+ CAZlN 875. 12.08 182. 107. 

ROUTED TO 
+ A2lNRR 557. 12.33 181. 107. 

HYDROGRAPH AT 
+ A210 25. 12.00 3. 1. 

2 COMBINED AT 
+ CA210 563. 12.33 184. 108. 

ROUTED TO 
+ A2 1ORR 556. 12.42 184. 108. 

+a HYDROGRAPH AT A21U 253. 12.08 26, 

BASIN MAXIMUM TIHE OF 
AREA STAGE MAX STAGE 
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PEAU TIME OF AYEPAGE n o w  FOR ~ I M U M  PERIOD 
OPEPATTON STATION FLOW P E X  

6-HOUR 24-HOUR 72-HOUR 

DIVERSION TO 
A21UR 5. 10.42 

HYDROGRAPH AT 
+ LA21U 253. 12.08 25. 7. 

2 COMBINED AT 
t CA21U 643. 12.25 208. 115. 

ROUTED TO 
+ A21URR 446. 12.75 208. 114. 

DIVERSION TO 
+ DAZlUS 15. 1.33 15. 15. 

HYDROGRAPH AT 
+ DA21U 431. 12.75 193. 99. 

HYDROGRAPH AT 
+ N21A36 14. 12.17 2. 1. 

HYDROGRAPH AT 
+ N21AP3 8. 12.17 2. 1. 

3 COMBINED AT 
+ C21AP3 439. 12.75 196. 100. 

ROUTED TO 
+ L21AP3 438. 12.83 196. 100. 

HYDROGRAPH AT 
+ N21A25 8. 12.00 1. 0. 

ROUTED TO 
+ R21A25 8. 12.08 1. 0. 

+a HYDROGRAPH AT N21A24 8. 12.17 

HYDROGRAPH AT 
+ N21A27 1. 12.17 0. 0. 

4 COMBINED AT 
+ C21A27 33. 12.17 6. 2. 

ROUTED TO 
+ L21A27 14. 12.92 3. 2. 

NYDROGRAPH AT 
+ N21A23 17. 12.17 3. 1. 

ROUTED TO 
+ R21A23 17. 12.42 3. 1. 

HYDROGRAPH AT 
+ N21A28 0. 12.92 0. 0. 

HYDROGRAPH AT 
+ N21A29 9. 12.25 2. 1. 

4 COMBINED AT 
+ C21A28 27. 12.42 9. 4. 

ROUTED TO 
+ L2A281 18. 13.08 G. 4. 

ROUTED TO 
+ L2AZ82 12. 13.33 6. 5. 

HYDROGRAPH AT 
N21A32 1. 12.17 

BASIN MAXIMUM TIME OF 
A m A  STAGE MRX STAGE 
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PEAK TINE OF AVERAGE F W W  FOR MAXIMUM PERIOD 
OPERIITION STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

+a 2 COMBINED AT C21A32 12. 13.33 6. 5. 

ROUTED TO 
+ LZA283 11. 13.50 6. 5. 

HYDROGRAPH AT 
+ N21A31 16. 12.17 2. 1. 

HYDROGRAPH AT 
+ NZ1A33 24. 12.25 5. 2. 

3 COMBINED AT 
+ C21A33 43. 12.11 12. 7. 

HYDROGRAPH AT 
+ N21A22 6. 12.17 2. 1. 

HYDROGRAPH AT 
+ DRN23A 25. 12.17 2. 0. 

ROUTED TO 
+ RN23AS 8. 12.75 2. 0. 

2 COMBINED AT 
+ C21A22 14. 12.67 4. 1. 

DIVERSION TO 
+ 21A22I 11. 12.67 2. 1. 

HYDROGRAPH AT 
+ D21A22 3. 14.25 2. 1. 

HYDROGRAPR AT 
+ N21A30 17. 12.17 3. 1. 

HYDROGRAPH AT 
N21AP1 7. 12.67 3. 1. 

4 COMBINED AT 
+ C21AP1 66. 12.17 20. 10. 

ROUTED TO 
+ L21AP1 35. 12.83 20. 10. 

HYDROGRAPH AT 
+ N21AP2 14. 12.17 2. 1. 

2 COMBINED AT 
+ C21AP2 39. 12.58 22. 10. 

ROUTED TO 
+ L21APZ 39. 12.58 22. 10. 

HYDROGRAPH AT 
+ N21A37 12. 12.17 2. 1. 

3 COMBINED AT 
+ C2lAPA 477. 12.83 219. 111. 

HYDROGRAPH AT 
+ N21A34 15. 12.17 2. 1. 

HYDROGRAPH AT 
+ N21A35 13. 12.08 2. 1. 

HYDROGRAPH AT 
+ NZIAPS 9. 12.08 1. 0. 

ROUTED TO 
+ L21AP5 1. 13.11 1. 0. 

!@ HYDROGRAPH AT 
N21AP4 28. 12.17 6. 2. 

BASIN MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPEWITION STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
+ L21AP4 464. 13.08 227. 114. 

HYDROGRAPH AT 
+ N21A39 6. 12.33 3. 1. 

HYDROGRAPH AT 
+ DR2122 11. 12.67 2. 1. 

ROUTED TO 
+ R21AZ2 11. 13.25 2. 1. 

3 COMBINED AT 
+ C21A39 478. 13.08 232. 116. 

ROUTED TO 
+ R21A39 478. 13.17 232. 116. 

HYDROGRAPH AT 
+ N21A40 31. 12.25 6. 2. 

2 COMBINED AT 
+ C21A40 486. 13.17 238. 117. 

HYDROGRAPH AT 
+ N21A41 19. 12.25 4. 1. 

HYDROGRAPH AT 
+ N21A42 14. 12.25 3. 1. 

HYDROGRAPH AT 
+ N21A43 3. 12.08 0. 0. 

+a 4 COMBINED AT CZlAQZ 495. 13.08 244. 119. 

ROUTED TO 
+ L21A43 504. 13.17 244. 119. 

HYDROGRAPH AT 
+ A21P 58. 12.08 8. 3. 

ROUTED TO 
+ A21PRR 16. 12.08 8. 3. 

ROUTED TO 
+ RA2 1 P 16. 12.17 8. 3. 

HYDROGRAPH AT 
+ A21V 87. 12.00 7. 2. 

DIVERSION TO 
+ A21VR 87. 12.00 7. 2. 

HYDROGRAPH AT 
+ L A Z ~ V  0. 0.08 0. 0. 

HYDROGRAPH AT 
+ A21Q 52. 12.08 8. 3. 

3 COMBINED AT 
+ CA2lQ 67. 12.08 16. 5. 

ROUTED TO 
+ A21QRR 62. 12.25 16. 5. 

HYDROGRAPH AT 
+ A21R 16. 12.00 2. 1. 

a 2 COMBINED AT 
CA21R 72. 12.17 

BASIN MAXIMUM TIME OF 
AREA STAGE MRX STAGE 
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PEAK TIME OF A V E a G E  FLOW FOR UAXIMUM PERIOD =SIN 
OPERATION STATION FLOW PEAK AREA 

6-AOUR 24-HOUR 72-HOUR 

ROUTED TO 
A2 1RRR 68. 12.25 18. 6. 3. 

HYDROGRAPH AT 
+ A21S 27. 12.00 3. 1. 1. 

2 COMBINED AT 
+ CA21S 82. 12.17 21. 7. 4. 

ROUTED TO 
+ A2lSRR 80. 12.25 21. 7. 4. 

HYDROGRAPH AT 
+ A21T 77. 12.00 8. 3. 1 

2 COMBINED AT 
+ CA21T 130. 12.08 29. 9. 5 

ROUTED TO 
+ A21TRR 16. 12.00 16. 9. 5 

ROUTED TO 
+ RA2 1T 16. 12.08 16. 9. 5. 

HYDROGRAPH AT 
+ A21AE 118. 12.00 10. 3. 2. 

DIVERSION TO 
+ A21AER 101. 12.00 6. 2. 1. 

HYDROGRAPH AT 
+ LA2 IAE 90. 12.08 4. 1. 1. 

HYDROGRAPH AT 
+ A21AF 9. 12.00 1. 0. 0 

+a DIVERSION TO A21AFR 9. 12.00 

HYDROGRAPH AT 
+ A21X 30. 12.08 3. 1. 0. 

DIVERSION TO 
+ A21XR 30. 12.08 3 .  1. 0. 

HYDROGRAPH AT 
+ LA21X 0. 0.08 0. 0. 0. 

HYDROGRAPH AT 
+ A21W 22. 12.08 2. 1. 0. 

DIVERSION TO 
+ AZlWR 22. 12.08 2. 1. 0. 

HYDROGRAPH AT 
+ LA21W 0. 0.08 0. 0. 0. 

5 COMBINED AT 
+ CAZlAE 101. 12.08 20. 10. 6 

HYDROGRAPH AT 
+ A21Y 102. 12.00 11. 3. 2 

DIVERSION TO 
+ A21YR 102. 12.00 7. 2. 1 

HYDROGRAPH AT 
+ LA21Y 69. 12.17 5. 1. 1 

a HYDROGRAPH AT 
A212 132. 12.00 

hmxIImM TIME OF 
STAGE MAX STAGE 
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PEAK TIME OF AVERAOE E%OW #OR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

+a DIVERSION TO A21ZR 132. 12.00 

HYDROGRAPH AT 
+ LA212 76. 12.17 5. 1. 

ROUTED TO 
+ RA21Z 64. 12.25 5. 1. 

HYDROGRAPH AT 
+ A2 1AB 87. 12.00 10. 3. 

DIVERSION TO 
+ A21ABR 87. 12.00 7. 2. 

HYOROGRAPH AT 
+ LA2lAB 49. 12.17 5. 1. 

3 COMBINED AT 
+ CA21AB 141. 12.25 14. 4. 

ROUTED TO 
+ RA21AB 133. 12.25 14. 4. 

HYDROGRAPH AT 
+ A21AC 58. 12.00 6. 2. 

DIVERSION TO 
+ AZlACR 58. 12.00 4. 1. 

HYDROGRAPH AT 
+ LA21AC 42. 12.08 3. 1. 

HYDROGWIPH AT 
+ A21AA 28. 12.00 3. 1. 

+a DIVERSION TO A21AAR 24. 11.92 1. 0. 

HYDROGRAPH AT 
+ LA21AA 23. 12.08 2. 0. 

HYDROGRAPH AT 
+ A21AD 102. 12.08 12. 4. 

DIVERSION TO 
+ A21ADR 101. 12.08 7. 2. 

HYDROGRAPH AT 
+ LA21AD 78. 12.11 6. 2. 

4 COMBINED AT 
+ CA21AD 216. 12.25 24. 7 .  

ROUTED TO 
+ RA21AD 195. 12.25 24. 7. 

2 COMBINED AT 
+ A21AEC 230. 12.25 44. 17. 

ROUTED TO 
+ RA21AE 218. 12.33 43. 17. 

HYDROGRAPH AT 
+ A21AG 71. 12.00 6. 2. 

DIVERSION TO 
+ A21AGR 71. 12.00 4. 1. 

HYDROGRAPH AT 
+ LA21AG 34. 12.17 2. 1. 

+a 2 COMBINED AT CA21AG 229. 12.25 46. 17. 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
+ RA21AG 225. 12.33 45. 17. 

HYDROGRAPH AT 
+ A2 1AH 56. 12.00 5. 1. 

DIVERSION TO 
A21AHR 56. 12.00 3. 1. 

HYDROGRAPH AT 
+ LA21AW 26. 12.17 2. 1. 

HYDROGRAPH AT 
+ A21AX 15. 12.00 1. 0. 

DIVERSION TO 
+ A21AIR 15. 12.00 1. 0. 

HYDROGRAPH AT 
+ LA21AI 7. 12.17 0. 0. 

HYDROGRAPH AT 
+ A21AJ 20. 12.00 2. 1. 

DIVERSION TO 
+ A21AIR 20. 12.00 2. 1. 

HYDROGRAPH AT 
+ LA21AI 2. 12.75 0. 0. 

3 COMBINED AT 
+ CAZlAJ 31. 12.17 3. 1. 

HYDROGRAPH AT 
A21AK 105. 12.00 11. 4. :. DIVERSION TO 
A2 lAKR 105. 12.00 8. 2. 

HYDROGRAPH AT 
+ LAZlAK 50. 12.17 5. 1. 

HYDROGRAPH AT 
+ DA21US 15. 1.33 15. 15. 

ROUTED TO 
+ RA21US 15. 1.50 15. 15. 

HYDROGRAPH AT 
+ N21A38 15. 12.17 3. 1. 

ROUTED TO 
+ L21A38 12. 12.42 2. 1. 

ROUTED TO 
+ R21A38 11. 12.75 2. 1. 

5 COMBINED AT 
+ CN21B 274. 12.25 69. 35. 

ROUTED TO 
+ RN21B 261. 12.33 68. 35. 

ROUTED TO 
+ R21A44 0. 0.08 0. 0. 

HYDROGRAPH AT 
N21A90 6. 12.42 

BASIN 
RREA 

MAXIINM TIME OF 
STAGE MAX STAGE 
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PEAK TIME 06 AVZRAGE FLOW FOR MAXIMUM PERIOD 

OPERATION STATION FLOW PEAK 
6-HOUR 2rl-HOUR 72-HOUR 

4 COMBINED AT 
C21A43 620. 12.50 312. 154. 

ROUTED TO 
+ R21A43 615. 12.75 311. 154. 

HYDROGRAPH AT 
+ N21A19 6. 12.08 1. 0. 

HYDROGRAPH AT 
+ N21A91 4. 12.17 1. 1. 

3 COMBINED AT 
+ C21A91 619. 12.75 313. 155. 

ROUTED TO 
+ R21A91 618. 12.75 313. 155. 

HYDROGRAPH AT 
t N21A4 8. 12.08 1. 0. 

DIVERSION TO 
+ 21A4I 3. 12.08 0. 0. 

HYDROGRAPH AT 
D21A4 

HYDROGRAPH AT 
N21A2 

HYDROGRAPH AT 
N21A3 

3 COMBINED AT 
+ C21A3 24. 12.17 4. 1. 

ROUTED TO 
R21A3 23. 12.25 

HYDROGRAPH AT 
+ N21A1 28. 12.08 4. 1. 

ROUTED TO 
+ R21A1 28. 12.25 4. 1. 

HYDROGRAPH AT 
+ N21A5 3. 12.33 1. 0. 

3 COMBINED AT 
+ C21A5 53. 12.25 8. 3. 

ROUTED TO 
+ R21A5 53. 12.33 8. 3. 

HYDROGRAPH AT 
+ DR21A4 3. 12.08 0. 0. 

ROUTED TO 
+ R21A4 3. 12.25 0. 0. 

HYDROGRAPH AT 
i N21A6 19. 12.08 3. 1. 

2 COMBINED AT 
+ C21A6 22. 12.17 3. 1. 

ROUTED TO 
+ R21A6 22. 12.25 3. 1. 

HYDROGRAPH AT 
+ N21A7 1 12.08 2. 1. 

ROUTED TO 
R21A7 11. 12.42 2. 1. 

BASIN PlAXIMWM TIME 06 
AREA STAGE MAX STAGE 
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PEAK 
OPERATION STATION FLOW 

+a HYDROGRAPH AT N21A8 

HYDROGRAPH AT 
+ N21A9 

ROUTED TO 
+ R21A9 

HYDROGRAPH AT 
+ N21A10 

ROUTED TO 
+ L21A11 

ROUTED TO 
+ L21A14 

TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
PERK 

6-XOUR 24-HOUR 72-XOUR 

0. 0.08 0. 0. 

81. 12.33 13. 4. 

3. 14.92 2. 2. 

3. 15.08 2. 2. 

22. 12.17 3. 1. 

22. 12.25 3. 1. 

40. 12.17 6. 2. 

6. 12.25 1. 0. 

8 .  12.11 2. 1. 

72. 12.17 13. 5. 

26. 12.75 13. 5. 

26. 12.83 13. 5. 

+a ROUTED TO R21All 26. 12.83 

HYDROGRAPH AT 
+ N21A14 18. 12.42 

2 COMBINED AT 

HYDROGRAPH AT 
+ 

HYDROGRAPH AT 

3 COMBINED AT 
+ 

ROUTED TO 
+ 

HYDROGRAPH AT 
+ NZ1A17 4. 12.25 

ROUTED TO 
+ L21A17 3. 12.58 

2 COMBINED AT 
C21A17 

HYDROGRAPH AT 
N21A16 

2 COMBINED AT 
C21A16 

EASIN 
AREA 

M I M U M  TIME OF 
STAGE MAX STAGE 
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PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW P E M  

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
R21A16 52. 13.17 

HYDROGRAPH AT 
+ NZlA20 1. 12.17 

2 COMBINED AT 
+ C21A20 53. 13.17 

ROUTED TO 
+ L21A20 53. 13.17 

HYDROGRAPH AT 
+ ~21A18 18. 12.11 

2 COMBINED AT 
+ C21A18 57. 13.08 

ROUTED TO 
+ R21A18 57. 13.08 

HYDROGRAPH AT 
+ N21A21 20. 12.08 

ROUTED TO 
+ L21A21 9. 12.50 

HYDROGRAPH AT 
+ NZlA92 4. 12.33 

4 COMBINED AT 
+ CN21A 613. 12.75 

HYDROGRAPH AT 
+ N 1 9 ~  539. 12.67 

HYDROGRAPH AT 
N19F 223. 12.67 

2 COMBINED AT 
+ CN19E 755. 12.67 

ROUTED TO 
+ RN19E 630. 12.83 

HYDROGRAPH AT 
+ ~ 1 9 0  397. 12.33 

2 COMBINED AT 
+ CN19D 192. 12.75 

ROUTED TO 
+ RN19D 753. 13.08 

HYDROGRAPH AT 
+ N19C 1159. 12.08 

2 COMBINED AT 
+ CNl9C 1184. 12.08 

ROUTED TO 
+ RN19C 932. 12.33 

HYDROGRAPH AT 
+ N19B 545. 12.08 

2 COMBINED AT 
+ CN19B 1190. 12.25 

ROUTED TO 
+ RN19B 944. 12.58 

HYDROGRAPH AT 
N19A 634. 12.17 
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BASIN MIU[IMUM TIME OF 
AREA STAGE MIO[ STAGE 



HYDROGRAPH AT 
A21B 30. 12.17 4. 1. 

ROUTED TO 
RA21B 30. 12.25 4. 1. 

3 COMBINED AT 
CN19A 1171. 12.50 434. 128. 

ROUTED TO 
397RR 1010. 12.83 431. 128. 

HYDROGWLPH AT 
398A 232. 12.08 23. 8 

HYDROGRAPH AT 
3988 145. 12.25 32. 11. 

3 COMBINED AT 
C398B 1100. 12.75 479. 145. 

ROUTED TO 
398BRR 974. 13.08 474. 145. 

DIVERSION TO 
39881 325. 13.08 158. 48. 

HYDROGRAPH AT 
03988 649. 13.08 316. 97. 

DIVERSION TO 
398BSI 325. 13.08 158. 48. 

HYDROGRAPH AT 
D398BE 325. 13.08 158. 49. 

HYDROGRAPH AT 
398D 200. 12.00 19. 6 

HYDROGRAPH AT 
398E 249. 12.08 23. 7. 

HYDROGWLPH AT 
3986 158. 12.33 51. 18. 

4 COMBINED AT 
C398F 586. 12.08 243. 79. 

ROUTED TO 
398FRR 267. 14.50 197. 76. 

HYDROGRAPH AT 
D398BW 325. 13.08 158. 48. 

HYDROGRAPH AT 
398C 63. 12.50 22. 7. 

2 COMBINED AT 
C398C 369. 13.08 178. 5 5 

ROUTED TO 
398CRR 259. 14.33 163. 5 5 

HYDROGRAPH AT 
398BSW 325. 13.08 158. 48. 

HYDROGRAPH AT 
398G 99. 12.75 45. 15. 

4 COMBINED AT ! 

C398G 838. 13.92 555. 192. 

ROUTED TO 
398GRR 730. 14.83 518. 191. 

BASIN MAXIMUM TIME OF 
AREA STAGE MAX STAGE 
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PEAK TIME OF AVEmGE ETOd FOR MAXIMUM PERIOD BASIN MAXIMUM TIME O f  
O P E m T I O N  STATION FLOW PEAK AREA STAGE WlUI STAGE 

6-ROUR 24-HOUR 72-HOUR 

RMAL END OF HEC-1  * * *  * d 
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