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EXECUTI V E SUMMARY 
T he Skyline Fan Design Concept Report (DCR) documents the 
conceptual design development of four alternatives to control storm 
water flows at the apex of Skyline Fan. With the project in place an 
estimated 698 acres of land will be removed from the floodway and 
floodplain. Sl-7 line Fan is an alluvial fan upstream of the Buckeye 
Flood Retarding Structure #3 (FRS #3) at Watson Road north of I-10 
within the Town of Buckeye. T he project is sited on Arizona State 
Land D epartment (ASLD) land. Land ownership within the fan is 
divided among J\.SLD , p rivate, D istrict, and Arizona D epartment o f 
T ransportation (AD OT). 

Previous studies in the area include the Sun Valley ADMP. T he ADMP 
suggested a full fan solution with multiple retention basins and a walled 
levee corridor along Skyline Wash . T he estimated cos t of the ADMP 
solution was co nsidered too high to be feasible. 

T he Town o f Buckeye (Town) subrnitted the project to the Flood 
Control District o f Maricopa County's (District) Capital Project 
program . The District and the Town entered into an intergovernmental 
agreement (IGA) to identi fy and develo p conceptual non-whole fan 
flood control solutions that satisfy the project goals. The IGA sp ecified 
that no dams or dam like structures were to be considered . The scope 
o f work specified three predetermined alternatives with a fourth to be 
determined during the project. Project miles tones included: 

• Base Conditions H ydrology Model Update 

• Preliminary Alternatives Analysis 

• Brainstorming Meeting 

• Alternatives Analysis 

• Recommended Alternative Selectio n Meeting 

• ASLD and Stakeh older Meetings 

• Recommended Alternative Analysis 

• D esign Concept Report and Conceptual Plan and Profile 
D rawings 

• Public Meeting 

• Town of Buckeye Council Meeting 

T he project updated the hydrology models to N OAA 14 rainfall. T he 
rainfall updated resulted in a slight reduction of the peak flow at the 
apex. 

A Preliminary Alternatives Analysis was conducted in preparation for 
the Brainstorming meeting. T he Preliminary Alternatives Analysis 
provided conceptual element sizing for the three predetermined 
alternatives using the updated hydrology and costs. 

SUNRISE ENGINEERING • BUCKEYE 
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T he brainstorming meeting was h eld at the District with representatives 
frorn the Town, D istrict, and Sunrise. T he Preliminary Alternatives 
Analysis results were presented to the attendees, and comments were 
solicited to for the current alternatives and determination of the fourth 
alternative. 

Alternatives Analysis further refined conceptual details for the four 
alternatives. T he conceptual design details were refined with Town of 
Buckeye (Town) and Flood Control D istrict of Maricopa County 
(District) guidance and standards. Hydrologic and H ydraulic m odeling 
was conducted for each alternative to determine the effects of each 
Alternative \.vith respect to the exis ting natural and engineered drainage 
sys tem s. D esign details were develop ed to determine cos t and 
feasibility of each alternative. T he four alternatives and their co nceptual 
costs are: 

• Alternative 1A (Predetermined), es timated cos t $6.5 to $6.6 
million, basin and single low flow pipe. A large fully incised 
detention basin with 15-foot water depth and outlet pipe routed 
to Prospect Wash. 

• Alternative 1B (Alternative 4), es timated cost $7 .9 to $8.0 million, 
basin and dual low flow pipes. A detention basin with 10-foot 
water depth, one outlet pipe routed to Prospect \X!ash , and the 
other outlet pipe routed to Sh.7 line Wash. 

• Alternative 2 (Predetermined), $29 .0 to $62.6 million, channel 
only, a high flow channel to route full apex flow to Buckeye 
Flood Retarding Structure N o.3 (FRS No. 3). 

• Alternative 3 (Predetermined), $12.8 to $17.1 million, basin and 
channel, a mid-size detention basin and medium flow channel. 

• Alternative 4 is to be determined, renam ed Alternative lB. 

All Alternatives divert flows to Prospect Wash. Prospect Wash has 
excess capacity, partial caliche side slopes, and is deeply incised when 
compared to Skyline Wash, which is a typical alluvium wash, \.vide and 
shallow. T he District identified that flows diverted via a 48-inch pipe 
(approximately 177 cubic per second) would be considered negligible 
for purposes o f lateral erosion in Prospect Wash. The District requires 
that appropriate m easures to mitigate scour and lateral erosion in 
Prospect Wash would be necessary for diverted flows greater than 177 
cubic feet p er second. Appropriate measures consist o f installing rip 
rap on the side slop es and establishing a lateral erosion setback. 

The Alternatives Analysis was presented to the stakeholders and ASLD 
at two different meetings. ASLD was provided the analysis to review 
prior to the meeting held in June. At the m eeting ASLD's comments 
and concerns were no ted and discussed. A SLD chose Alternative 1A as 
their recommended alternative and expressed support for the project as 
it is currently presented. 

SKYLINE FAN DCR 

A second meeting was held in July to present the Alternatives Analysis 
and to the stakeholders. T he stakeholders are the two majority private 
landowners on Sh.7 line Fan. T he stakeholders expressed support for the 
project with no significant concerns. 

The Recommended Alternative selected by the project team 1s 
I\lternative lA with steel reinforced portland cem ent concrete (PCC) 
inlet with an estimated cost o f $7 .6 to $7.7 million. The alternative 
design was further refined by adding details for the terraced inlet 
structure, trench drain outlet structure and emergency overflow. 

The project was initially presented to the Town of Buckeye T own 
Council. Afterward, the project was presented to the public at a public 
meeting at the Town of Buckeye in August . 

A n IGA will be required between the Town and the District for final 
design and construction. Funding sources from both parties will be 
required to b e in place prior to executing the I GA. 

Final design will include final design of the projec t, 404 permitting, and 
floodplain delineation to rem ove benefit areas out o f the floodplain. 

PROSPECT 
WASH 

• UP TO 100- YR 
E\'ENT FlOW 
Dt\'ERlED TO 
PROSPECT WASH 

•NOIIot~TS 
REQUIRED 
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1 I NTRODUCTION 
The DCR for Skyline Fan D esign Concept Report (D CR) developed 
conceptual details for four alternatives to control the Skyline Fan apex. 
T he conceptual design details were refined with Town of Buckeye 
(Town) and Flood Control District of Maricopa County (District) 
guidance and standards. I-I ydrologic and I-I ydraulic modeling was 
conducted for each model to determine the effects of each Alternative 
with respect to the existing natural and engineered drainage systems. 
D esign details were developed to determine cost and feasibili ty of each 
alternative. 

The four Alternatives are intended to control the Sh)Tline Fan apex by 
detention and/ or diversion of storm water at the apex. Of the four 
alternatives three have already been identi fied by the Town and 
District's scope of work for the project. 

• Alternative 1 Basin only, a large fully incised detention basin at 
the apex with low flow outlet onto the fan or existing wash. 

• Alternative 2 Channel only, a high flow channel to route full apex 
flow to Buckeye Flood Retarding Structure No.3 (FRS No. 3). 

• Alternative 3 Basin and Channel, a m..id-size detention basin and 
medium flow channel. 

• Alternative 4 is to be determined. 

The DCR is the one of many milestones of the project. Other prior 
milestones included: 

• Data Collection consisting of research of existing reports and 
mapping updates. 

• Base Hydrology Conditions Analysis, updated the original hydrology 
model to NOAA 14 and other minor updates. This model 
became the base model for all alternative modeling. 

• Preliminary Alternatives Ana!Jsis, conducted preliminary modeling 
and costs o f the three pre-identified alternatives for use at the 
Brainstorming Meeting. 

• Brainstorming Meeting was conducted to provide preliminary 
comments for the three pre-identified alternatives and select a 
fourth alternative. See Appendix N for Brainstorming 
Meeting notes. 

• Ceo/ethnical Investigation conducted a seismic refraction survey and 
soil samples. 

The DCR will provide the basis for the selection of the Recommended 
Alternative. An analysis will be conducted on the Recornn1ended 
Alternative that will further refine the design and costs. Finally 
conceptual 15% plans will be developed from the Recommended 
Alternative. All of the design refinement effort will be documented in 
the final DCR. 

SUNRISE ENGINEERING • BUCKEYE 
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T he Alternative Analysis further refined Alternative 1 into two 
Alternatives. T he fourth alternative was studied as J\lternative 1B. 
Alternative 1A and 1B are: 

• 

• 

Alternative 1A Basin and single low flow pipe per the scope of 
work. A detention basin with 15-foot water depth and outlet 
pipe routed to Prospect Wash. 

Alternative 1 B Basin and dual low flow pipes. A detention basin 
with 10-foot water depth, one outlet pipe routed to Prospect 
Wash, and the other outlet pipe routed to Skyline Wash. 

All Alternatives divert flows to Prospect Wash. Prospect Wash has 
excess capacity, partial caliche side slopes, and is deeply incised when 
compared to Sh)Tline Wash, which is a typical alluvium wash, wide and 
shallow. Therefore Prospect \Vash is the prin1e candidate to receive 
diverted flows. T he District identified that flows diverted via a 48-inch 
pipe (approximately 177 cubic feet per second) would be considered 
negligible for purposes of lateral erosion in Prospect Wash.The District 
requires that appropriate m easures to mitigate scour and lateral erosion 
in Prospect Wash would be necessary for diverted flows greater than 
177 cubic feet per second. Appropriate measures consist of installing 
rip rap on the side slopes and es tablishing a lateral erosion setback. 

After the Preliminary Alternatives A nalysis. was conducted it became 
apparent that Alternatives 2 and 3 were very costly compared to the 
other Alternatives. This was due to the cost of improving Prospect 
Wash. Therefore efforts were concentrated on Alternatives 1A and 1B. 

The Recornn1ended Alternative is Alternative 1A. This alternative was 
further developed to design the inlet, outlet and overflow weir. 

1.1 St udy Area 
The study area of the Skyline Fan includes the watersheds of Prospect 
Wash, Rattler Wash, Sh)Tline Wash and its tributaries, and the 
downstream area from the Skyline Fan apex to the Buckeye Flood 
Retarding Structure (FRS) No. 3. The watersheds are located within 
the foothills of the White Tank Mountains, approximately 17.5 miles 
west of central Phoenix, and north o f Interstate 10 within Sections 20, 
21, 22, 25, 26, 27, 28, 29, 32, 33, 34, 35, 36, of Township 2 North, 
Range 3 West, and Sections 2, 3 and 4 of Township 1 North, Range 3 
West, o f the Gila and Salt River Base and Meridian, located in 
Maricopa County, Arizona. It covers a contribution area of 
approximately 8.75 square miles and a total of approximately 11.1 river 
miles. See F igure 1.1.1 Study Area. 

On the effective Flood Insurance Rate Map (FIRM) the 1-percent 
ch ance floodplain Zone AE on Inactive Alluvial Fan were m apped 
along Prospect Wash, Rattler Wash, Sh)Tline Wash and its tributaries. 
The majority o f the area between the Skyline Fan apex, located 

SKYLINE FAN OCR 

approximately two miles north of I-10 and west of Watson Road, and 
the FRS No. 3 is mapped as 1-percent chance floodplain Zone A on 
Active Alluvial Fan (FEMA, 1988, Revised 2013). See Figure 1.1.2 
F lood Insurance Rate M ap Panel 2110L & Figure 1.1.3 Flood 
In surance Rate M ao P anel2102L. 

•. 4i!ICI! 

1.2 Existing Data & Reports 

Previous studies include: 

• White Tanks Wash Flood Insurance Study, H ydrologic Analysis 
FCD 90-64 (ALPHA E ngineering Group, Inc., 1993 and 1994) 

• Skyline Wash and Tributaries Floodplain D elineation Study 
(D elineation Study), FCD 96-08 (DEI, 1998) 

• Flood Insurance Study and Flood Insurance Rate Map (FEMA, 
1995, Revised 2005), which is based on the D E I D elineation 
Study 

• Phase 1 Buckeye/Sun Valley Area Drainage Master Study 
(ADMS), FCD 2002C027 (PBS&J 2005) 

• Sun Valley Area Drainage Master Plan (ADMP), Step 3, Vol 7, 
FCD 2004C049, QE Fuller 2006) 

Other studies mentioned in the DEI 1998 study include hydrologic 
and design studies performed by the Soil Conservation Service (SCS) 
for the construction of the Buckeye FRS's; Dames and Moore 
performed a Dam Break Study for the Buckeye structures and a study 
and report that was developed by Field and Pearthree to assess the 
Geologic Mapping of Flood Hazards in the White Tank Mountains. 
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T he Sun Valley ADMP was completed in D ecember 2006. The 
ADMP provided reconm1.endations for a structural solution to control 
apex flows. The recommended solution for Sl--ryline Wash was a large 
basin at the apex with an outflow rate of approxim ately 400 cubic feet 
per second, which is 10% of the inflow rate of ~4,000 cubic feet per 
second. The outflow was directed down Skyline Wash 'vvith a walled 
levee corridor that used flood walls to line the wash. T he flood walls 
reached heights of up to 14 feet in some areas, as the footing has to be 
below the scour depth. The ADMP also recommended two additional 
detention basins at the north east portions of Skyline Fan to control 
incoming flow from Coyote Wash and Rattler Wash. Lastly the 
ADMP recommended the use o f grade control structures in Skyline 
Wash to control scour. T he es timated cost of the improvements was 
$35.5 million. The ADMP used 10-foot contour mapping that showed 
Sh.7line Wash as flat, no incising, which required the flood walls to 
mitigate. The ADMP was a whole fan solution as it provided controls 
at all incoming concentrated flow points. 

T he topographic survey and DTM data were provided by the District 
from: 

Project ID ... .. ... ... . 1 044 
Contract Number.. ..... FCD 96-08 
Project Name .... ..... .Skyline Wash FDS 
Topo ID ...... .. ....... 144 
Flight date ........ 03 / 04/ 1997 
Contour Interval...2' 
DTM Data ... ........ Yes 
Vertical Datum .... . NGVD29 
H orizontal Datum ... Stateplane NAD 83, Arizona Central, International Feet 

1. 3 Objective 

The project shall control the 100-year peak flow at the Sh.ryline Fan 
apex which will also reduce or eliminate alluvial fan sheet flooding 
within a portion of the Sh.7 line Fan. A reduction of alluvial fan sheet 
flooding may provide 100-year level of protection for the benefited 
area and allow for a reduction in area of the regulatory floodway and 
floodplain. T he District and Town's IGA for final design will 
determine if a floodplain delineation will be a requirement during or 
after final design. 

There is potential for an estimated 698 acres to be removed from 
floodway and floodplain. Private land owners will see an es timated 252 
acres removed from the floodplain and an estimated 294 acres from 
the floodway. ASLD benefit from an es timated 54 acres removed 
from floodplain and an estimated 98 acres of floodway. See Figure 
1.3.1 Benefits Map. 

The predetermined Alternatives are not whole fan solutions like the 
ADMP. During the District's Prioritization Process, the Town 
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proposed a non-full fan approach. T he District agreed to examine tlus 
approach through the preparation of this DCR. A non-full fan 
approach is viable if the Recommended J\lternative does not adversely 
affect the areas on the fan that do not benefit from the Recommended 
Alternative. In addition, the Recommended Alternative should show 
that it is as good as or better than the ADMP solution. 

1.4 Project Partners 

Coordination amongst project partners and the project consultants has 
occurred throughout the project. Coordination includes the kick-o ff 
meeting, brainstornung meeting, site visit, project coordination 
meetings, informal meetings, and frequent email and telephone 
correspondence. See Appendix 0 for project meeting notes. 

T he project stakeholders consist o f: 

• Mauricio Iacuelli, P.E. - Town of Buckeye 

• Private Land Owners 

• Arizona State Land D epartment (ASLD) 

District project personal consist o f: 

• Anthony Beuche, P.E . - Project Manager 

• Scott Vogel, P.E. 

• Kathryn Gross - Hydrology 

• Bing Z hao, P .E. -River Mechanics 

• Shimin Li, P.E.- River Mechanics 

• Harry Cooper, R.L.A. -Landscape Architect 

1.5 Deliverables 

T he project deliverables consist of: 

• Base Conditions Hydrology Analysis Technical Memorandum 

• Alternative Analysis 

• Recommended Alternative Analysis 

• D esign Concept Report 

• Conceptual Plan and Profile Drawings 
The technical m emorandum reports are intermediate points for the 
District and project stakeholders to provide comments while working 
towards the goal of the final DCR. The final memo reports with 
comment revisions will be included in the final DCR. 

1 .6 Acknowledgements 

We would like to thank the Town of Buckeye and the District for their 
valued input and continued guidance throughout the project. Special 
thanks go to Mauricio Iacuelli and Hans Koppenhoefer, Town Project 
Managers, and Tony Beuche, District Project Manager. 
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1. 7 Project Consultants 

Sunrise Engineering, Inc. is the prime consultant for the project. T he 
Sunrise team consists of: 

• Gregory D. Potter, P .E. - Principal 

• Ricky M Holston, P.E., CFM - Project Manager 

• Li Qi, P .E. CFM - Project H ydrologist 

• Randy Perham, E IT, CFM - E ngineering Technician. 

• Tony E lley, R.L.S., CFedS- Survey Manager 

Terracon is a partner consultant for geotechnical engineering for 
project. T heir team consists of: 

• D onald R. Clark, P.E.- Senior Principal 

• Aderson M. Viera, Ph. D ., P.E - Project Manager 
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2 PROJECT & DESIGN CRITERIA 
Project and design criteria for the DCR establish ed the basis by which 
the alternatives were developed and refined. Project criteria are project 
specific guidance which leads project decision malting. Typically project 
criteria are guidance provided in the IGA, Scope of Work, the ADMP, 
and team agreements. D esign criteria are the criteria used to design 
project elements. D esign criteria consist of Town design standards, 
District guidelines, and the ADMP. 

2.1 Project Criteria 

Project criteria were established for the project that established the 
Alternatives and how they were refined. The project criteria were 
developed by the project partners. Criteria includes no dams as 
alternatives, control of flow at the apex, diversion of flows, routing of 
greater than 1 00-yr events, flowage easements to existing washes, and 
Prospect Wash flow limits. 

The IGA between the Town and the District excludes consideration of 
dams at the request of the Town. Therefore the Scope of Work for 
this DCR does not consider dams for any alternatives. Permitting 
and maintenance of a dam structure is not economical for this project. 

The project partners agreed all washes on the fan will no longer be 
considered alluvial, but will be considered riverine assuming flow at the 
apex is controlled. This allows the flows and capacity of existing 
washes to be calculated using conventional hydrology and hydraulic 
methods. If flow at the apex is uncontrolled it has to be assumed that 
the flow in any given wash or sheet flow area on the fan is full apex 
flow. The full apex flow can jump washes, cause erosion, and create 
new flow paths. This is an unstable and uncontrolled state. Control of 
the 100-year event flow at the apex will also allow FEMA to support a 
potential reduction of regulatory floodplain on the fan. 

The Alternatives propose changes in routings and locations at FRS 
No.3. The District performed an unsteady state analysis on FRS No. 
3. The study analyzed the effects of concentrated flows on the 
structure. The study concluded the changed flow patterns do not 
change the hydraulics of the structure. See Appendix A for Skyline 
Wash Proposed Basin, Impacts to Buckeye FRS No.3. 

The District states, FRS No. 3 sediment storage will have 
inconsequential effects due to the Alternatives. FRS No. 3 was 
constructed to store sediment accumulated over 100 years without 
removal. The Alternative basins will have little effect on the cost of 
the operation and maintenance of FRS No. 3. 

SUNRISE ENGINEERING • BUCKEYE 
FEBRUARY 2014 

The Alternatives propose routing flood events up to and including the 
1 00-year event through a detentio n basin then routing or diverting 
flows to Skyline Wash or Prospect \\lash. Alternative 2 proposes 
diversio n of all uncontrolled flow to Prospect Wash. A flowage 
easement from ASLD will not be required over Prospect Wash for low 
flows diverted from their historic path. ASLD cannot require a 
flowage easement for natural washes unless it is improved. 

There are two options for routing of greater than 100-year event flows. 
Option 1, flows are routed in their historic path down Skyline Wash, or 
Option 2, flow continues to be diverted to Prospect Wash. For 
Option 1, the District will require a flood structure hazard analysis be 
performed at final design that will give guidance to the downstream 
population, that the structure is a 100-year structure and there is 
potential that an event greater than the design event can flow out of 
the emergency spillway. This option is the preferred option, as this 
places flow in the historic flow path, which does not change historic 
conditions or flood potentiaL 

Option 2, events greater than the 1 00-year event will continue to be 
diverted to Prospect Wash. This option will require a flowage 
easement from ASLD and possibly other private land owners over 
Prospect Wash for the diversion of flows. The diversion would 
decrease flood potential on the fan and around Skyline Wash. 
However the increased flows could create flooding issues around 
Prospect Wash. This option was considered by the project team 
during the DCR and deemed to be unnecessary. 

Prospect Wash design criteria was established to provide 
recommendations for the improvements to the wash for peak flow 
rates and flow durations greater than historic that are diverted to the 
wash. Higher peak flow rates increase flow velocities, scour, and 
reduce free board. Longer flow durations increase the potential for 
lateral migration and scour. Prospect Wash flow improvements are 
divided into two categories, low flow and high flow. Low flows do not 
require improvements; conversely high flows do require 
improvements. 

Prospect Wash is fully incised with near vertical side slopes in many 
sections. The western edge of the wash is rock side slope that form 
the base of the adjacent mountain. The eastern side slope of the wash 
is a combination of alluvium and caliche. Currently Prospect Wash is 
not hydraulically connected to the Skyline alluvial fan system. Although 
at some point in the past it is feasible that Skyline Wash flowed into 
Prospect Wash, which may be how the deep flow line was incised. 
Skyline Wash has since moved to the middle of the fan and is no 
longer a tributary to Prospect Wash. 

SKYLINE FAN DCR 

ProJpect Wash N orth rif MtDowe/1 Road - Looking N orth 

The extents of the caliche and the solubility of the caliche are unknown. 
It is generally accepted that caliche is less prone to scour and erosion 
then bare soil. There are no known means to correlate material 
compressive strength or hardness with resistance to erosion. There are 
no economical ways to determine the extents of the caliche therefore 
the extent and solubility will remain unknown throughout the project. 

Prospect Wash is considered riverine due to its hydraulic disconnect 
from Skyline Fan. The wash is subject to riverine erosion hazards. Due 
to the complexity of determining the extents and erodibility of the 
caliche the District directed the team to treat Prospect Wash as an 
erodible riverine channel, meaning the channel can migrate laterally. 

The District has defined low flow to be lower than 177 cubic feet per 
second. This flow rate was established by the peak flow rate of a 48-
inch "low flow" pipe from a 10-foot deep detention basin. The District 
concluded with the input of Dr. Gant Yasanayake, Senior Geotechnical 
Engineer with Maricopa County Department of Transportation that 
Prospect Wash could convey the low flow diversion without adverse 
impacts to the channel bottom or side slopes. It was also 
recommended that regular maintenance include a monitoring program 
for lateral erosion. 

8 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

2.2 Design Criteria 

D esign criteria are a combination of published s tandards and project 
specific design criteria. Published standards include the Town's Storm 
Water Drainage System D esign Manual #500, August 2007 and the 
Districts' Hydrology and Hydraulics Manuals 2011. 

The Town's Design Manual requirements that apply to this project are: 

• Detention basins with a max water depth o f greater than 3-feet 
require a six foot view fence and approval by the Public Works 
Director. 

• All retention/ detention facilities must be disposed of or be 
evacuated within 36-hours. 

• Headwalls must be per MAG standard detail 501-3 with trash 
racks per Town of Buckeye construction detail B-508. 

A letter has been sent to the Town Engineer requesting a waiver of 
Town criteria that the project cannot m.eet. Once received from the 
Town the letter will be attached herein. 

Prospect Wash high flow criteria was developed for placement of rip 
rap revetment on the existing wash banks. The District provided draft 
guidelines for Lateral-Erosion Zone mitigation guidelines. A lateral­
erosion migration zone setback is required out at a 6:1 slope from the 
intersection of the floodway and the scour depth. The project incurs a 
cost for an easement for the additional area beyond the floodway to 
the lateral-erosion line. The easement can be eliminated if rip rap is 
placed at the floodway line. The lateral-erosion line can be reduced by 
placing rip rap anywhere in between the lateral-erosion line and the 
floodway. There are two options of rip rap, conventional rip rap or 
launchable rip rap. 

Conventional rip rap is installed from the surface down to the scour 
depth. Conventional rip rap can be installed anywhere between the 
floodway line and the lateral-erosion line. Minimum rip rap is 
required where the lateral erosion setback line is maximum. The most 
amount of rip rap is required where the rip rap is placed at the 
floodway line. 

Launchable rip rap is an alternative to conventional rip rap. 
Launchable rip rap requires 50% more rip rap than the conventional 
amount and is placed at the surface anywhere between the floodway 
and the lateral-erosion line. If the channel migrates the rip rap will fall 
into the channel providing bank protection. Launchable rip rap is 
desirable to minimize deep excavation versus conventional rip rap. 
Like conventional rip rap the least amount of rip rap is required at the 
lateral-erosion line. The most amount of rip rap is required at the 
floodway line. 

SUNRISE ENGINEERING • BUCKEYE 
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2. 3 ADMP Design Criteria 

The Sun Valley ADMP provided recommendations for inlet structures 
and aesthetic treatment. The ADMP recommended an arched terraced 
inlet structure due to the height difference of the incoming wash and 
high flow rates. The width of each drop is wider to lower unit flow 
rates over the drops. T he first step of the inlet is a concrete straight 
drop, the second step is a stepped boulder drop and rip rap stilling 
basin, the remaining drops are stepped boulder drops without the 
stilling basin. The terraces allow for trees to be planted that screen the 
structure. 

Terraced Inlet Structure- Sun Vallry A DMP 2006 

Aesthetic treatment for basins shall generally follow the guidelines 
given in the ADMP. However, a revised plant palette will be 
developed prior to design. Note non-italicized entries denote 
criteria modified or added to ADMP criteria. 

Perimeter 
• Provide a 50j"oot landscaped btiffer area betrveen t!Je top of t!Je basin and 

a4Jacent de1;elopment. 
• Place t!Je operation and maintenance (O&M) road wit!Jin t!Je btiffer area 

and design to allow for multiple uses such as walking and biking. 
• Avoid cross slopes over 3% and longitudinal slopes 011er 4%. 
• Establis!J t!Je jinis!J grade if t!Je road sudace no !Jig!Jer t!Jmz 2 im·!Jes above 

the adjac-ent landsmped areas. 

• Construtt O&M road with native imrt material as the jinished surfacYJ. 
Material will be stabilized wit/J a po!Jmer stabili;'(jngprodud. 

• Design the O&M road to be c·urvilinear to mimic the organic· basin 
corifiguration. 

• Construct landsc·ape berming in the buffer area to blend with the natura/ 
lanc!forms if the Bqjada charader unit. 

• Minimize disturbante if native vegetation, especiai!J large trees, in the 
buffer zone to the extent possible. 

• Supplement the existing vegetation in the btifler zone to provide a landscape 
setting for the multi-use O&M road and to blend tbe 11egetation rj' the 
basin into tbe aqjacYJnt landscape. 

• Provide ADA aa:mible grades on all road surfaces. 
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• Excavated material may be placed within the buffer area to 
reduce the quantity o f material that must be removed from the 
basin site. 

Configuration 
• Design the mrifiguration of the basins to minimize height of cut slopeJ·. 

• Design the overall form of the basin to be Jretjorm to blend 1vith the natural 
topograpi!J and reduc·e visibility and apparent size of the basin. 

• Wap and vary side slope ratios from 4:1 to 8:1 in a form to mimic the 
existing topograplry. Mix of Jlopes to be appmximate!J: 25%-4:1, 40% 
- 6:1 , 8:1 -25%, and shallower than 8:1- 10%. 

• Design basins with irregular!J shaped terraces so that the height qf mry 
single slope does not exceed 10 vertic-al feet. 

• Design landJ·cape on terraas to mimic· native J;egetation patterns. 

• Create natural, rounded transitions from side slopes to basin bottom. 

• Over-excavate basin bottom areas to a depth of one (1) joot and plate with 
topsoil and desert varnish. 

• Design basin bottom to be irregular and undulating, to mimic the natural 
topograplry of the area surrotmding the site. 

• Create islands of landsmpe area in the basin bottom that are above the low 
flow conditions. 

• Round top of basin side slopes and blend grading into berms in the buffer 
area. 

• Develop the low flow drainage feature in the basin bottom to mimic local 
small washes. 

Pre-Construction Activities 
• Stockpile large boulders from all disturbance areas. 

• Stockpile topsoil from a minimum of4 -12" depth. 

BASIN SLOPE WITH 
NATIVE VEGETATION 

50' 

FUTURE DEVELOPMENT 

Basin Top Cross Sedion- Sun Vallry A DMP 2006 
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Com·eptual Inlet Structure - Sun Vallry A D MP 2006 

Vegetation 
• Use Sonoran desert plant material from the Natural Sonoran Desert 

Theme plant list provided in Section 5.6.4 of Sun Vallry ADMP. 

• Plant list will indude plants identijied as appropriate for the Bqjada 
character unit. 

• Seled specific species native to the basin lomtion to respond to the context of 
the landsmpe dJarader around the basin. 

• Salvage native trees and plants including saguaro and small 
cactus species, maintain for replanting in the landscape or 
action off. 

• Design the buffer landsmpe to transition the density, type, size, form, color, 
and texture of the plant material with the species found in the surrounding 
landscape. 

• Locate vegetation along both sides of the O&M road to break the view of 
the line of the road alignment and to provide shade. 

• Lomte trees in the landscape to maintain view rorridors to mountains and 
nearry lan4fot711s. 

• Trees, shrubs, and ground covers should be arranged in an irregular pattern 
along the sides, bottom, and top of the basin side slopes to complement the 
charader of the surrounding natural lands t-ape. 

• ConJider views from the areas above and below the basin when considering 
the placement and organization of plant material to reduce the apparent 
size of the basin. 

• Install temporary irrigation [)Stem to establish plant material or use tall pot 
plant material. 

SKYLINE FAN DCR 

Conreptual Basin - Sun Vallry AD MP 2006 

Inlet Structures 
• Design terraced inlet stmdures with stepped boulder· drop strudures between 

terrac·es. Drop strudures will use native desert boulders as mud1 as 
possible. 

• Design the stmdures to use the materials, shapes, colors and textures that 
blend with the surrounding desert. 

• Colors of materials should not have a light rtjledi1;e value of more than 5% 
above the ar!Jacent soil and vegetation values. 

• Landsc-ape the terraces of the stntctut-e with native species in patterns that 
mimic the surrounding landsc-ape. 

Outlet Structures 
• Design structures 1vith natural materials and/ or integral color corunte to 

blend with the surrounding landsmpe. 

• Design strudures using Jorm liners to provide textures to blend 1vith the 
surrounding landsmpe. 

• Design headwalls with slopes to follow the proposed grading of the bmin 
slopes. 

• Construct grates and metal components of strudures with Cor-ten or other 
steel that will develop a natuml weathered rolor. 

ISlA,.,OS ~---:,....-....../ 

LO.'Y A.OW~NEl __ .:...._...../ 

~--------- ft~RACCDINLET 
!;ffiUCTURE 

MULTI-USE 
O&MROIUJ 

g .,__BliFFER LIMIT 

Basin plan with Aesthetic Treatment - Sun Vallry ADMP 2006 

10 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

2.4 Cost Criteria 

Alternative costs were estllTlated from quantJt1es derived from 
development of the Alternative designs. Probable unit costs were 
derived from averages or median prices from District bid tabulations. 

Ear thwork unit costs were provided by CSW Contractors. CSW is a 
heavy civil contractor in the Phoenix area with large scale earthwork 
experience. T he unit costs given are bid costs and include the support 
equipment to complete the work, but do not include mobilization and 
other contractor overhead line items. 

T he unit cost for excavation is $1.75 per cubic yard to load a scraper. 
Ripping, if required, ranges from $0.10 - $0.20 per cubic yard. 

Cost to haul export up to a two mile round trip in a scraper is $0.65 
per cubic yard. Cost to h aul expor t further requires transfer to a truck 
for transpor t, five miles is $4.46 per cubic yard, 10 miles is $6.05 per 
cubic yard, and 15 miles is $7.56 per cubic yard. Export o f site 
materials will be limited to scraper hauls due to the high cost of 
transfer and transport. 
Construction water for excavation and dust control requires 40 gallons 
per cubic yard of excavation . Structural fill placem ent requires 60 
gallons per cubic yard of excavation. A water truck is estitnated to cos t 
$3,000 per m onth. A 10,000 gallon water tower, to fill the truck, is 
es titnated to cos t $1,500 per month. Construction water will be 
supplied by the Town. The fee to purchase water from the T own of 
Buckeye currently costs $3.30 per 1,000 gallons. 

T he nearest water source to the site is approximately 1.5 miles away on 
Watson Road. A pump, generator, and piping will be required to 
pump the water to the water tower. A generator pump skid is 
estitnated to cost $50 per hour. Piping is estitnated to be 6-inch 
HDPE SDR-11 placed on the ground. H DPE pipe is estitnated to 
cos t $10 per linear foo t. HDPE pipe will require joint fusing at $150 
per hour, approximately 10 joints can be completed in one hour. 

A unit cost of $0.29 per cubic yard was es titnated for Town water 
cos ts, assuming a 6 month construction titne, excavation of one million 
cubic yard of export, and includes piping, pump, and generator. 

A unit cost of $0.20 per cubic yard for placement of structure fill was 
estitnated for the purchase of the required water. I t is assumed the 
truck, tower, generator, pump, and piping are already accounted for the 
in the excavation water unit cost. 

The cost to salvage and re-locate native plants found within the project 
area is es titnated at $2,000.00 per acre. 

SUNRISE ENGINEERING • BUCKEYE 
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The unit cost for perimeter fencing is $5.00 per linear-foot for 4 strand 
smooth wire fence. Maintenance entry ga tes will be placed at two 
locations and are estimated to be $2,000 each. 

ASLD fees have been estimated for flowage easements, stumpage fees, 
and excavated m.aterial royalties. T he flowage easement unit cos t o f 
$10,000 per acre is assumed to be 40% of the land acquisition unit cost 
of $25,000 per acre. 

Flowage easement area for Prospect Wash at high flow rates used the 
average floodway width at existing flow (997 cubic feet per second), 70 
feet, by the total wash length, approximately 1.8 miles. 

Stumpage fees will be assessed on the project based on the native plant 
inventory. Fees are calculated on destroyed or damaged protected 
plan t species. T he fees are typically 10% to 20% of the market value 
of the plant. I t is assumed that all native plant species will be moved to 
a nursery during construction and finally placed on-site after 
construction . An assumed stumpage fee for a low plant loss of 
$20,000 was used for estitnation purposes. 

Excavated material royalties are royalties assessed on excavated 
materials exported from ASLD. Royalties are typically 5%-6% of the 
gross value of the material on a per ton basis. For es titnation purposes 
a gross value of $0.50 per ton was assumed on the material. I t is also 
assumed the weight per cubic yard o f the excavated material will be 1.3 
tons per yard. T his cost is not applicable if the material is kept on 
ASLD lands. 

T he 3-year main tenance cost is estimated based on $6.00 per cubic 
yard excavation and haul of 17.7 acre-feet of sediment. H ydroseed of 
the sediment settlement area is es titnated to be $3,000 per acre with 
approximately 6 acres of disturbance. 

Mosquito control will be required for any standing water over 36-
hours. It has been estitnated that a once per year application of 
mosquito pellets will be required at an estitnated cost o f $40,000 per 
application. 

SKYLINE FAN DCR 

2.5 Seismic Refraction Test Results 

Terracon performed a seismic refraction survey and soil sampling at 
the locations shown on the Sampling Exhibit in Appendix B. T he 
survey assessed the excavation conditions of the subsurface soil in the 
fa n and Skyline Wash. The survey results found the underlying soils to 
generally be rippable. See Seismic Re fraction Test Results in 
Appendix B. 

Caterpillar has published data for rippablity of materials. Generally all 
but the hardes t and/ or smoothest caliche and rock is rippable. G iven 
a caliche layer can be seen in Prospect Wash, there is a high probability 
a caliche layer is present in Skyline fan. Terrcon had direct experience 
in the Verrado site in the White Tanks (i.e. the old Caterpillar proving 
grounds directly east o f Skyline Wash). They found ripping was not a 
problem with the right piece of equipment in the cemented soils. After 
the material was ripped it could be picked up with scrapers, although 
the size of the ripped material might limit the type of scraper that 
could be used. The photos they took of the visible cemented layers 
indicated enough rock that ripping should no t be a problem. 

T he limit to the seismic refraction survey is that it cannot identi fy if a 
hard layer is cemented soil / caliche or rock. Geotechnical borings are 
recommended to validate the Geotechnical E ngineers opinion that the 
hard layer is not rock and is rippable. T he borings are recommended 
during the construction dra,vings phase. 
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3 HYDROLOGY 
Hydrology models were modified to reflect each Alternative to 
determine changes in flows with the Alternative in place. The 
hyclrograph analysis models used were modified from two existing 
HEC-1 models that were originally developed by D EI Professional 
Services, Inc. (D E I) and provided to Sunrise Engineering, Inc. (SEI) 
by the District. In July 2012, SEI perfonTJ.ed a series of preliminary 
HEC-1 model runs and summarized the results in a Technical 
Memorandum entitled Base Conditions H ydrology Analysis. The 
DCR is the continuation of the base conditions analysis. T he 
methodologies, input data, and practices used for the hydrologic 
analysis are given herein. 

3.1 Base Conditions Hydrology Update Summary 

An initial model update was performed that changed the rainfall in the 
J-IEC-1 model to the lower NOAA A tlas 14 and other minor model 
reVlslOns. The update was submitted as the Base Conditions 
Hydrology Analysis Technical Memorandum (SEI,July 2012). 

In the D elineation Study (DEI, 1998) the watershed hydrology was 
modeled using the U.S. Army Corps of E ngineers (USACE) Flood 
Hydrograph Package HEC-1, Version 4.0.1 (USACE, 1991) in 
accordance with the Drainage Design Manual for Maricopa County, 
Volume I Hydrology (District, 1995). The model input data flies 
including SKYLINE 6.DAT (for 100-year 6-hour local storm) and 
SKYLINE.DA T (for 1 00-year 24-hour general storm) were developed 
by D E I for District in 1998. These H E C-1 models are called D EI/ 
District models hereafter. 

The DE l / District HEC-1 models were modified to reflect the updated 
current conditions. These HEC-1 models modified July 2012 are called 
Base Conditions models hereafter. 

1. It was agreed by the Town, District and SEI that there are no 
significant changes in the watershed conditions since the 
D elineation Study was completed in 1998. 

2. The NOAA Atlas 14 point rainfall depths of the 100-year 6-
hour and 100-year 24-hour events are 2.80 and 3.97 inches in 
the study area, and were used to replace the NOAA Atlas 2 
rainfalls. 

3. The District H ydrology Manual, 2011 includes depth-area 
reduction factors to convert the point rainfall depths to area­
averaged depths. These factors were used in the Base 
Conditions models, which are slightly different with those used 
in the DEI/ District models. 

4. There are no modifications made on the 6- and 24-hour rainfall 
distributions for the Base Conditions models. 

SUNRISE ENGINEERING • BUCKEYE 
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5. Soil data used in the Base Conditions models is the same as the 
D E I / District models. 

6. Land use update is not a task of the Base Conditions Analysis, 
but will / may be performed in the future phases of the DCR. 

7. There are no modifications made on the rainfall losses in the 
Base Conditions models since the watershed delineation, soil 
data and land use types do not change. 

8. There are no modifications made on the S-graphs in the Base 
Conditions models since the watershed delineation, soil data and 
land use types do not change. 

9. Flow divisions were modeled at the Skyline Wash apex and 
Sk7 line Wash downstream of Coyote-Skyline Wash confluence. 
There are no modifications made on the flow diversions in the 
Base Conditions models. 

Results of the Base Conditions models were presented in the Base 
Conditions H ydrology Analysis Technical Memorandum (SEI, July 
2012) and were accepted by the District. By comparing the model 
results it was found that the 6-hour storm peak discharges reduce by 
26.4 - 39.0% and the 24-hour storm 7.2 - 11.3%, and peak times 
maintain almost the same for both storm events (by using the NOAA 
Atlas 14 rainfall). 

Model output is included in Appendix C, also see Fig ure 3.1.1 Base 
Conditions HEC-1 Model Results which shows that the peak 
discharge values generated by both the 6- and 24-hour storm events in 
sub-watersheds, routing or diverting channels, and at the hydrograph 
combining and diverting locations. 

3.2 Preliminary Alternative Models 

Preliminary models were run for Alternatives 1, 2, & 3 as presented in 
the scope of work. The results of the models were used at the 
Brainstorming meeting. The preliminary Alternative hydrology analysis 
models were modeled with the 100-year 24-hour storm. 

3.2.1 Alternative 1 M odel 

The following modifications were made in the 24-hour Base 
Conditions model: 

1. A 267 acre- feet conceptual detention basin DB13 was added 
immediately downstream of HC13 (Skyline Wash Apex). 

2. A 48-inch diameter reinforced concrete pipe (RCP) was 
conceptually designed for the low flow outlet of DB 13. The 
stage outflow curve was calculated using a drainage design 
computer program HY8. 

SKYLINE FAN DCR 

3. Flow diversion at DI13 (downstream of DB13) was modi fied: 
100% hydrograph at HC13 was routed to S27 (Prospect Wash). 
In the Base Conditions models, this flow was split and routed to 
S14 (Skyline/Coyote Wash) and S24 (alluvial fan area). 

4. A new channel (5-foot bottom width) is added between Skyline 
Wash Apex and Prospect Wash. 

5. Other related modifications. 

Model output is included in Appendix D, also see Figure 3.2.1.1 
Alternative 1 Preliminary HEC-1 Model R esults. 

3.2.2 Alternative 2 Model 

T he following modifications were made in the 24-hour Base 
Conditions model: 

1. Flow diversion at DI13 (downstream of DB13) was modified: 
100% hydrograph at HC13 was routed to S27 (Prospect Wash) . 
In the Base Conditions models, this flow was split and routed to 
S14 (Sk7 line/Coyote Wash) and S24 (alluvial fan area). 

2. A new channel (120-foot bottom width) is added between 
Sk7line Wash Apex and Prospect Wash. 

3. Other related modifications. 

Model output is included in Appendix E, also see Figure 3.2.2.1 
Alternative 2 Preliminary HEC-1 Model Results. 

3.2.3 Alternative 3 Model 

The following modifications were made in the 24-hour Base 
Conditions model: 

1. A 150 acre-feet conceptual detention basin DB13 was added 
immediately downstream o f HC13 (Sk7 line Wash Apex) . The 
area to the freeboard line is 198 acre-feet and the area within the 
high water line is 150 acre-feet. 

2. An 11 ' X 6' concrete box culvert was conceptually designed for 
the outle t works of DB13. T he stage outflow curve was 
calculated using HY8. 

3. Flow diversion at DI13 (downstream o f DB13) was modified: 
100% hydrograph at I-IC13 was routed to S27 (Prospect Wash). 
In the Base Conditions models, this flow was split and routed to 
S14 (Skyline/Coyote Wash) and S24 (alluvial fan area). 

4. A new channel (25-foot bottom width) is added between Skyline 
Wash Apex and Prospect Wash. 

5. Other related modifications. 

Model output is included in Appendix F , also see Figure 3.2.3.1 
Alternative 3 Preliminary HEC-1 Model R esults . 
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3.3 Al te rnative An alysis Models 

After comparing the preliminary model results, potential costs, and 
other factors for the three alterna tives, the projec t partners agreed that 
Alternative 1 warranted a more detailed conceptual design . For a 
better understanding of the hydrologic conditions and impacts from 
the proposed flood control development, Alternative 1 was further 
analyzed for the following two options for the 1 00-year 6- and 24-hour 
storms: 

1. Alternative 1A A large fully incised 15-foot deep detention 
basin at the apex with low flow outlet to Prospect Wash. 

2. Alternative 1B A large fully incised 10-foot deep detention 
basin at the apex with dual low flow outlets to Prospect Wash 
and Sh.7 line Wash, north leg. 

3 .3.1 Alternative 1A 

The following m odifications were made in the 100-year 24-hour storm 
Preliminary Alternative 1 model: 

1. A starting 245 acre-feet (235 acre-feet + 9.79 acre-feet of 
sediment) water volume conceptual detention basin DB13 (as 
modeled) was added to replace the 267 acre-feet basin. The 
stage-storage relationship was modeled using AutoCAD Civil 
3D. The actual p eak volume required, 237 acre-feet was 
determined from the stage-s torage and outfall rating table. 
Sediment storage was revised after modeling to 17.7 acre-feet. 
Therefore, the volume required is 255 acre-feet (237 acre-feet + 
17.7 acre-feet). Alternative 1A grading design provided a 
volume of 253 acre-feet. The recommended alternative grading 
design provided a volume of 256 acre-feet. 

2. A 42-inch diameter stormdrain pipe was conceptually designed 
for the low flow outlet of DB13. The stage outflow curve was 
calculated as a culvert using the stormwater m odeling computer 
software H ydroCAD. 

3. Other related modifications. 
4. A 1 00-year 6-hour storm model was set up based on the 

preliminary and Alternative 1A models. 

Model output is included in Appendix G . Figure 3.3.1.1 Alternative 
1A HEC-1 M odel Results shows the peak discharge values 
generated by both the 6- and 24-hour storm events in sub-watersheds, 
routing or diverting channels, and at the hydrograph combining and 
diverting locations. 

3.3.2 Alternative 1B 

1. The 215 acre-feet conceptual detention basin DB13 (previous 
model starting volume) was modified to 224 acre-feet based on 

SUNRISE ENGINEERING • BUCKEYE 
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a more accurate stage-s torage relationship that was modeled 
using AutoCAD Civil 3D. 

2. Three 48-inch diameter stormdrain pipes were conceptually 
designed for the low flow o utlet of DB 13. T he stage outflow 
curve was calculated as culverts using I-IydroCAD . 

3. Flow diversion at DI13 (downstream of DB13) was modified: 
1/3 hydrograph at I-IC13 was routed to S27 (Prospect Wash) 
and 2/3 to S14 (Skyline/Coyote Wash). 

4. Other related modifications. 
5. A 100-year 6-hour storm model was set up based on the 

preliminary and Alternative 1A models. 

Model output is included in Appendix H . Figu re 3.3.2.1 Alternative 
1B H EC-1 M od el R esults shows the peak discharge values 
generated by bo th the 6- and 24-hour storm events in sub-watersheds, 
routing or diverting channels, and at the hydrograph combining and 
diverting locations. 

For comparison purposes, Alternative 2 and 3 model results are 
shown in F ig ures 3.2.2.1 Alternative 2 P relim inary H E C-1 Model 
Results and 3.2.3.1 Alternative 3 Preliminary HEC-1 Model 
R esults. 

3.3.3 Model Output Summary 

Alternative 1A and 1B model results for selected critical locations 
\vithin the study area are summarized in Table 3.3.3.1 and 3.3.3.2. 

T able 3 .3.3.1 Summary of Alternative 1A Model Results at Selected 
Locations 

Q 100- Time to Q 100- Time to 

Location 
H EC- Year Peak Year Peak 

( -) 
liD 6-Hour 100-Year 24-Hour 100-Year 

(-) (cubic feet 6-1-Iour (cubic feet 24-Hour 
per second) (hours) per second) (hours) 

Skyline Wash Ap ex HC13 2,597 4.35 3,973 12.30 
Skyline Flow Split: 
Maintained in DI13 0 01 0 0 2 

Skyline Wash 

Sh.7line Flow Split: 
Routed to Prospect DI27 151 5.70 171 13.70 
Wash 
Skyline Wash (Main 

I-IC17 493 4.40 773 12.35 
Split) at FRS No.3 
Prospect Wash at 

HC29 945 4.20 887 12.20 
FRS No.3 
1

•
2 No spilt flow maintained in Skyline Wash. 

SKYLINE FAN OCR 

Table 3.3.3.2 Summary of Alternative 1B Model Results at 
Selecte d Locations 

Q 
Time to 

Q 

I-IEC-1 
100-Year 

Peak 
100-Yearr 

Location 6-Hour 24-Hour 
ID 

(cubic 
100-Year 

(cubic fee 
-

(-) 
(-) 6-Hour 

feet per per 
second) 

(hours) 
second) 

Sh.7 line Wash 
HC13 2,597 4.35 3,973 12.30 

Apex 
Skyline Flow 
Split: Maintained DI13 272 5.25 337 13.1 5 
n Sh.)'line Wash 

Skyline Flow 
Split: Routed to DI27 136 5.25 169 13.15 
Prospect Wash 

Skyline Wash 
(Main Split) at I-IC17 493 4.40 778 12.35 
FRS No.3 
Prospect Wash 

HC29 953 4.20 864 12.20 
at FRS No.3 

3.4 Hydrology Conclusion 

1. The peak discharges at all locations in the study area are 
significantly reduced by using the NOAA A tlas 14 rainfall 
depths. 

2. The peak discharges generated from a 100-year 6-hour local 
storm are higher than the 100-year 24-hour general storm at all 
sub-basin outlets- H EC-1 ID Sl, S2, and S29. 

3. The hydrograph combinations at som e locations result in higher 
peak discharge of a 100-year 24-hour storm than a 100-year 6-
hour storm - 1-IEC-1 ID HC3, HC4, HC7, HC12, HC13, HC14, 
HC17 and HC22, which are impacted by the hydrographs from 
Skyline Wash and/ or its tributaries. 
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4 HYDRAU LICS, SCOUR, & SEDIM ENTATI ON 
Hydraulic, scour and sedimentation calculations were performed for 
Prospect Wash and Skyline Wash. The calculations determined existing 
wash capacities, scour depth, sediment yield, and a representative flow 
rate for Skyline Wash. 

4.1 Prospect Wash 

Alternatives 2 and 3 proposed diverting 4,000 cubic feet per second 
and 900 cubic feet per second to Prospect Wash, respectively. 
Capacity of the wash at the Alternative flow rates was checked using 
the open channel hydraulic computer program HEC-RAS by the Army 
Corps of E ngineers. T he existing FIS study models were obtained and 
run at the higher flow rate. See Appendix I for model output. See the 
Alternatives sections for discussion regarding results. 

Scour potential in Prospect Wash was calculated with the Drainage 
D esign Management System for Windows (DDMSW) computer 
program by the District. The scour module of DDMSW uses actual 
channel cross section geometry to compute the scour potential at the 
chosen flow rates. Cross section geometry was extracted from H EC­
RAS and imported into DDMSW. Sediment grain size used was an 
average as calculated in tl1e ADMP. These calculations were 
completed prior to the soils data being available. However the ADMP 
average grain size is less than T erracon's soil samples. Smaller grain 
size has higher erosion potential, therefore the results presented here 
are conservative. See Appendix J for model output. See Alternatives 
sections for discussion regarding results. 

Scour potential in Prospect Wash was es timated for the low flow rate 
of 177 cubic feet per second. The base condition scour es timate is the 
base condition hydrology 1 00-year, 6-hour peak flow of 971 cubic feet 
per second and the use of the Lacey equation for sediment laden flow. 
The low flow scour was estimated using Alternative 1A 100-year, 6-
hour flow of 997 cubic feet per second for long term scour and the 
low flow rate of 177 cubic feet per second for general scour with the 
Blench equation for clear water flow. All calculations were performed 
using DDMSW. Two sample cross sections were used, river mile 0.2 
and 0.9 which correlate to sections B and I on the FIRM. The low 
flow scour shows a 15% increase in scour potential. Generally the 
scour rates in Prospect Wash are about 5 to 6 feet. Therefore even 
with the slight increase in low flow scour potential Prospect Wash will 
not be adversely effected by the low flow diversion. See Appendix J 
for model output. See Table 4.1.1 Prosp ect Wash Low F low Scour. 
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Table 4.1.1 P rospect Wash Low Flow Scour 

E xistin Scour Low Flow Scour 

Q Q Method Total 
Cross (cubic Method Total 

(cubic (-) Scour 
Section feet per (-) Scour 

feet per (feet) 
(FIRM) second) (feet) 

second) 
0.29 (B) 971 Lacey 5.39 177 Blench 5.58 
0. 9 (I) 971 Lacey 5.62 177_ -- Blench 6.48 

---- - ----- - - ------

The low flow rate of 177 cubic feet per second in Prospect Wash 
approximates to between the 2-year and 5-year storm events. The 
approximate year event is found by taking the percentage of the flow 
versus the 100-year flow (177 /847= 21 %) and correlating it the 
Hydrology Manual Table 6.1. A 5-year event is 25% of the 100-year 
event and a 2-year event is 10% . Therefore the Prospect Wash low 
flow rate of 177 cubic feet per second is representative of a little less 
than the 5-year event 

4 .2 Skyl ine Wash 

For Skyline Wash flow capacity, scour potential, wash sediment load, 
and representative flow calculations were performed. Existing flow 
capacity of Skyline Wash was determined using the computer program 
FlowMaster by Bentley. FlowMaster uses Mannings equation for 
single cross sections only. Cross sections were generated in ACAD 
Civil 3D using the District provided topo and DTM. The cross 
sections were imported into FlowMaster. The water surface in each 
cross section was set at the maximum level for the cross section or the 
existing flow rate of the wash. See Appendix K for cross section 
locations and FlowMaster output. See Alternative sections for 
discussions regarding results. 

SJ...7line Wash has three potential washes downstream of the apex. 
Skyline "north" to the north a little south of the unnamed wash at the 
base of the rock mountain. Skyline "middle" in the middle in alluvium. 
Skyline "south" is also in alluvium. See exhibit in Appendix K for 
Skyline Wash north, middle, south, and their confluence with Coyote 
Wash. The "middle" is the route used in the FIS study for Skyline 
Wash routings. The middle section was used for the representative 
flow calculations as it had the highest flow available. It was 
determined the north leg and an unnamed leg further to the north 
convey 244 cubic feet per second per cross section 8. The downstream 
sections appear to have greater capacity but only 244 cubic feet per 
second from Skyline Wash will flow into them. Cross Section 1 of the 
middle wash has an existing capacity of about 577 cubic feet per 
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second, therefore the middle leg has the greatest exis ting capacity of 
the north middle and south legs . 

Scour potential in Skyline Wash was calculated with DDMSW. Cross 
section geometry was extracted from the topographic survey with 
ACAD Civil3D and imported into DDMSW. Sediment grain size used 
was an average as calculated in the AD MP. See Appendix L for 
model output. See Alternatives sections for discussion regarding 
results. 

Sediment yield in Skyline Wash was calculated using DDMSW. 
Sediment grain size used was an average of the soil samples collected 
by T erracon. See Appendix L for model output. The three year 
maintenance volume is one 100-year event plus three annual events, 
11.15 acre-foot + (2.18 acre-feet X 3) = 17.7 acre-feet. See Table 
4.2.1 Skyline Wash Sediment Yield and Alternatives sections for 
discussion regarding results. I t should be noted that the District has 
had to do little maintenance on the FRS#3, implying the sediment 
yield from Skyline Wash is left on the Fan or is lower the current 
sediment yield calculations es timate. 

Q 
T otal I Event (cubic Wash Bed Load 
Yield 

(Year) feet per Load (acre- feet) (acre-
second) (acre-feet) 

feet) 

10 1,724 4.39 0.26 4.65 

100 3,973 10.21 0.94 11.15 

Annual - 2.07 0.12 2.18 
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T he representative flow in Skyline Wash is the flow rate out o f the 
detention basin that has scour potential equal to or less than the 
exis ting scour po tential. T he difference in scour is attributed to the 
sediment dropping out in the basin creating clear water flow which has 
higher scour po tential. The existing conditions will have a higher flow 
rate for a given scour potential because sediment laden water has lower 
scour potential. 

To calculate the representative flow three representative cross sections 
were selected, sections 1, 2, and 5. The total scour of each section was 
calculated using DDMSW and the Lacey E quation for sediment laden 
flow. The results are the same as the previous scour calculations. The 
scour calculations were run again using the Blench E quation for clear 
flow. The flow rate in the channel was lowered until the total scour in 
each section was less than or equal to the existing total scour. Cross 
section 1 controlled and the controlling flow rate was carried through 
all sections. T he representative flow was found to be 400 cubic feet 
per second. This approximates to between a two and five year storm 
events. The approximate year event is found by taking the percentage 
of the flow versus the 1 00-year flow ( 400 / 1971 = 20%) and correlating 
it the H ydrology Manual Table 6.1. A 5-year event is 25% of the 100-
year event and a 2-year event is 10%. T herefore the Skyline Wash 
representative flow rate of 400 cubic feet per second is representative 
of a little less than the 5-year event. See Appendix M for model 
output. See Table 4.2.2 Skyline Wash Representative Flow 
Calculations Summary and Alternatives sections for discussion 
regarding results. 

Table 4.2.2 Skyline Wash Representative Flow Calculations 

Summary 

Existing Flow 

Q 
Cross (cubic Method Total 

Section feet per (-) Scour 
(-) second) (feet) 

CS1 577 Lacey 5.71 
CS2 1,715 Lacey 8.46 
CS5 1,906 Lacey 7.53 

CS1 Controls O verall 
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Representative Flow 

Q Method Total 
(cubic (-) Scour 

feet per (feet) 
second) 

400 Blench 5.67 
400 Blench 5.85 
400 Blench 4.37 

T he Skyline representative flow rate of 400 cubic feet per second is 
representative of a little less than the 5-year event. This calculation is 
based on 1 00-year flow rate of 1,971 cubic feet per second routed to 
Skyline Wash. T he calculated representative flow for Sh.7 line is 400 
cubic feet per second and the ratio of these flows .is 400/ 1,971 which is 
equal to 20%. According to tl<e H ydrology Manual Table 6.1, a 5-year 
event is 25% of the 100-year event and a 2-year event is 10% . 

Skyline Wash A pex 

SKYLINE FAN OCR 
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5 ALTERNATIVE lA- BASIN+ SINGLE LOW FLOW 
Estimated Cost - $6.5 to $6.6 M illion 

5.1 Description 

Alternative 1A is one of two basin only al ternatives, where a large basin 
is used to detain all the run-off from a 100-yr event and meter the 
outflow in a low flow pipe. TI-lls Alternative consists of a fully incised 
basin with low flow pipe outlet to Prosp ect Wash. See Figure 5.1.1 
Alternative 1A Overall Plan and Figure 5.1.2 Alternative 1A 
Concept Plan 

Basin 
The basin volume required is 255 acre-feet (237 acre-feet peak volume 
in model + 17.7 acre-feet sediment) and 253 acre-feet ( 408,000 cubic 
yards) has been provided which is 2 acre-feet less due to grading 
design. T he volume includes 3 years of the estin1.ated sediment 
volume. T he drain down time for the basin is approximately 85 hours 
after the peak level in the basin is reached. T he basin bottom will 
include a low flow channel, stilling basin and n1inimal contouring. T he 
basin has been sited so that the downstream end of the basin is at the 
apex. The high water elevation is one foot below the Skyline Wash 
invert. The basin side slopes will meander with an average slope of 6:1 
on the downstream end and sides and 8:1 at the upstream end. The 
basin has a total water depth of 15 feet and 1 foot o f freeboard. 

There is an es timated 925,000 cubic yards of cut required to excavate 
the basin. The excess earthwork is due to the large quantities of dirt 
above the high water line that have to be excavated. And the slope of 
Skyline Wash is approximately 2% . T his results in the upstream slope 
being very long to intersect existing grade. See Figure 5.1.2 
Alternative 1A Concept Plan 

T he earthwork estimate assumes a two nUle round trip for export of 
the dirt. The West Side 319, LLC property m ay need approximately 
280,000 cubic yards to fill the existing excavation pit. T his could be 
the first possible place to take the dirt. Remaining areas include 
spreading it over private property, stockpiling for State Land use or 
selling it to a materials vendor. 

Landscape islands have been added to the basin to break up the large 
flat bottom space and increase blending of the basin within the 
surrounding area. 

Inlet 
The basin inlet structure is a terraced structure with 5-foot steps per 
the Sun Valley ADMP. The first drop will consist of a riprap spillway 
with stilling basin as the unit flow rate o f the channel is witlun 
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allowable linuts. The next drops will be widen ed out further to such 
that the unit flow rate per foot o f structure is lower at every step 
reducing the energy level in every drop. T he drops will be sloped 
riprap spillways with drop heigh ts between 2 and 5 feet. Planted 
terraces will be used at every step to encourage plant growth and mask 
the structure. 

Outlet 
The basin will drain to Prospect Wash via a 42-inch pipe. The pipe 
will carry a peak flow rate of 171cfs. The pipe will be connected to a 
perforated stand pipe and slide gate structure. T he stand pipe open 
end serves as an emergency by-pass with the elevation set at high water 
and will include a floating debris guard. A slide gate will be a manual 
gate that can be opened to by-pass the stand pipe and provide a second 
level of redundancy. 

T he pipe will exit to Prospect Wash with a headwall. Rip rap will be 
required to prevent localized scour at the exit point. 

The third and final level of redundancy is the maintenance road 
elevation set at the high water level/Skyline Wash invert. The 
overflow structure will act as a broad crested weir and require rip rap 
on the upstream and downstream edges. It will be sized to convey a 
100-yr event. Should a back to back 100-year event occur the second 
event will be passed through the sys tem without damage to the basin. 

Watson Road & Roosevelt Street Crossings 
Culverts are required at roadway crossings. Prospect Wash crosses 
Watson Road and Roosevelt Street. This Alternative increases the flow 
duration in Prospect Wash. T herefore the Alternative is responsible 
for adding a 42-inch low flow pipe culvert to convey the flow under 
Watson Road and Roosevelt Street and will not adversely affect 
existing conditions. 

It is anticipated that Watson Road will be paved and culverts installed 
by the Town's Regional Park Project prior to the construction o f this 
project. T he culverts would be sized to convey the existing flow in 
Prospect Wash, 971 cubic feet per second. Therefore, this project 
would not be required to install culverts. However, if no culverts have 
been installed at the time of construction for this project then this 
project will be required to install low-flow culverts. The Town's park 
project will not affect the requirements for the culvert installed across 
Roosevelt Street. 

Maintenance 
Maintenance will be required to clear the basin of deposited sediment 
from large storm events. It has been conservatively es timated that a 
total of 17.7 cubic yards of sediment from large storm events will be 
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removed every three years. The amount of sediment removal in a 
three-year span will most likely be less. The 100-year storm event 
could produce 11.15 acre- feet of sediment and the annual yield could 
produce 2.18 acre-feet of sediment. The 100-year storm plus three 
annual storms equates to 17.7 acre-feet of sediment. This has a very 
low probability that this will occur every three years. This may occur 
once or twice in a lifetime. T here most likely will be six to seven acre­
feet o f removal every three years provided that it rains every year. 
Approxin'lately six acres has been allocated for a sediment pool area 
where excess sediment will be relocated . Maintenance also includes 
hydroseed of the disturbed maintenance area in order to re-establish 
plant material. 

Advantages 
1. Single basin with single outlet pipe, sin'lple. 
2. No improvements to Prosp ect Wash. 
3. 15-foot depth decreases earthwork volumes over Alternative lB. 

Disadvantages 
1. On-going basin maintenance, sediment removal. 
2. Large basin size, more earthwork. 
3. Single low flow outlet pipe, single pipe could plug, longer drain 

down times. 
4. Maintenance may require rem oval o f up to 17.7 acre-feet o f 

sediment deposits every three years 

5.2 Hydrology and Hydraulics 

H ydrology m odeling for this Alternative routes all flow in Skyline 
Wash into the basin then to Prospect Wash. T he flow in Skyline Wash 
from the apex to Coyote Wash will only receive local runoff that is 
generated downstream of the apex. Additional flow reductions are 
seen in Skyline Wash downstream of the confluence with Coyote 
Wash. The flow reductions in'lprove flooding conditions for properties 
adjacent to the wash. 

The low flow diverted to Prospect \'\lash may create localized scour 
and/ or sedimentation in the bottom of the wash. However, the 
localized scour and / or sedimentation that may occur will no t adversely 
affect large flow conveyance. Wash capacity is not a concern either as 
the low flow rate is approximately 20% of the existing flow rate for the 
wash. 

Flow duration on Prosp ect Wash will increase significantly. The 
exis ting time to peak flow is approxin1.ately 12-hours. With the basin 
installed the low flow will peak at 14-hours and drain down over the 
next 85-hours. A drain down time exceeding 36 hours will require 
vector control. 
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ROUTING UP TO 100- YR EVENT 

ZONE A FLOODWA Y / FLOODPLAIN 

HEC-1 \ 100-YR, 24-HR FLOW DIFFERENCE 
ID I EXISTING 

(CFS) 
HC-13 3973 
01-24 2002 
01-13 1971 

HC- 14 1852 

HC-16S 1906 

01-16S 1343 

01-22 563 

01-27 0 
HC-27 852 
HC-28 848 

PROPOSED (CFS) 
(CFS) 
3973 0 

0 -2002 
0 -1971 

769 -1083 

1093 -813 

809 -534 

285 -278 

171 +171 
864 +12 
882 +34 
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Costs have been added to the cos t es timate for single mosquito control 
applications on an annual basis. Actual cos ts will vary based on the 
actual storm events that occur in a given time period. 

5.3 Cost Estimate 

Three options have been given for the cost es timate. 
Option 1, place fill on-site and purchase material from ASLD. T his 
option assumes that fill is placed on the project site such that no 
additional scraper haul fee will be incurred. Material will be compacted 
requiring additional effort for the compaction and construction water. 
Also a royalty will be paid to ASLD for th e material. 

O ption 2, place fill on-site, ASLD retains ownership . This option 
assumes that fill is placed on-site, within or very near to the project site 
on ASLD land such that no additional scraper haul fee will be incurred. 
Material will be compacted requiring additional effort for the 
compaction and construction water. Material shall be retained by 
ASLD , therefore no royalty required. 

Option 3, place fill off-site, no compaction. T his option assumes that 
fill is hauled within a 2 mile round trip by the scrapers and stockpiled 
without compaction. A royalty will be paid to ASLD for the material. 

It should be no ted that the excess material can be used for landscape 
benning as well as portions being kept by ASLD with some being 
hauled away. 
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ALTERNATIVE lA 
PRELIMINARY 

Engineer's Opinion of Probable Cost * 
FOR CONCEPTUAL USE ONLY 

Project: Sky Wash Apex Improvments 

Prepared By: RMI-I, RMP 

SUNRISE 
ENGINEERING 

1/28/14 

Alt 1A basin 253 ac-ft, 15-ft water depth, single low flow pipe to Prospect Wash 

Item Description 

Sky Wash Detention Basin 

State Land Acquisition (Basin, Perimeter Rd, Access Rd) 

T erraced Sloped Riprap Inlet Structure 

4 Strand Smooth Wire Fencing 

Maintenance Entry Gates 

Eatthwork- Excavation Only 

E arthwork - Ripping (Below initial 5' of top soil) 

Construction Water and Dust Control - Excavation 

Native Plant Salvage 

Detention Basin Outlet Pipe 

State La nd Acquisition (Outlet Pipes) 

Concrete Overflow Structure 

42-inch Low Flow Outlet Pipes 

Outlet Catch Basin Structure 

42-inch CMP (Watson Road and Roosevelt Street) 

Head Walls (Prospec t Wa sh Culverts) 

Rip Rap (Pipe Outlets and Culvetts- Dso = 12") 

ASLD Fees 

Stumpage Fee 
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Total 

40 

1 

5,200 

2 

925,000 

602,333 

925,000 

40 

0.5 

1 

1,140 

1 

600 

6 

40 

1 

Unit Unit Price Total 

AC $25,000 $1,000,000 

EA $500,000 $500,000 

LF $5.00 $26 ,000 

EA $2,000.00 $4,000 

CY $1.75 $1,618,750 

CY $0.20 $120,467 
CY $0.29 $268,250 

AC $2,000 .00 $80,000 

AC $25,000 $12,500 

LS $250,000 $250,000 

LF $90 $102,600 

EA $20,000 $20,000 

LF $90 $54,000 

EA $5,000 $30,000 

CY $40 $1,600 

LS $20,000 $20,000 

Option 1- Place F ill On-site (Acquire from ASLD) 

Compaction o f Fill Material 925,000 CY $0.40 

$0.20 

$0.03 

$370,000 

$185,000 

$36,075 

Construc tion \Va ter and Dust Control - Compaction 

ASLD E xcavated Material - Royalties 

925,000 CY 

1,202,500 TN 

Land & Construction Cost $4,699,242 

Landscaping (10%) $470,000 

Contingency (15%) $700,000 

Engineering & Administration (15%) $700,000 

OPTION 1- BASIN AND OUTLET TOTAL $6,600,000 

Option 2- Place Fill On-site (ASLD Retains Ownership) 

Compaction of Fill Material 925,000 

925,000 

CY 

CY 

$0.40 $3 70,000 

Construction \Vater and Dust Control - Compaction $0.20 $185,000 

Land & Construction Cost $4,663,167 

Landscaping (10%) $470,000 

Contingency (15%) $700,000 

Engineering & Administration (15%) $700,000 

OPTIO N 2- BASIN AND OUTLET TOTAL $6,500,000 

Option 3 - Place Fill Off-site (Haul ::; 2 Miles, N o Compaction) 
Eatthwork - Haul Only 925,000 CY $0.65 

$0.03 ASLD Excavated Material- Royalties 1,202,500 TN 

Mainte nance (3 Year Cycle) 

Mosquito Control 

Sediment Removal 

Hydroseed 

Land & Construction Cost 

Landscaping (10%) 

Contingency (15%) 

Engineering & Administration (15%) 

OPTION 3 - BASIN AND OUTLET TOTAL 

3 YR $40,000 .00 

30,000 CY $6.00 

6 AC $3,000.00 

Total Maintenance Cost 

$601,250 

$36,075 

$4,745,492 

$470,000 

$710,000 

$710,000 

$6,600,000 

$120,000 

$180,000 

$18,000 

$318,000 

* In providing opinio ns o f p robab le construc tion cos t th e Cli ent und erstand s th at th e Engineer has no control over costs o r the pri ce o f labor, 

equi pment or materi als, o r over the Co ntrac tor's meth od o f pricing, and that th e opinio n o f pro bab le constru c ti o n cost provided here in is made on the 

basis o f the Engi neer's quali ficatio ns and experience. The Engineer makes no warranry, exp ressed or impli ed, as the acc uracy if ~ u c h opinions 

co mpared to bid or ac tual cos ts. 
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6 ALTERNATIVE lB- BASI N + DUAL LOW FLOW 
Estimated Cost - $1.9 to $8.0 Million 

6 .1 Description 

Alternative 1B is the second basin only al ternative. It consists o f a 
fully incised basin with dual low flow pipe outlets to Prospect Wash 
and the north leg of Skyline Wash. See Figure 6.1.1 Alternative 1B 
Overall Plan and Figure 6.1.2 Alternative 1B Concept Plan 

Basin 
The basin volume required and provided is 224 acre-feet (361 ,000 
cubic yards). The volume includes 3 years of the estimated sediment 
volume. The drain down time for the basin is approximately 7 4 hours 
after the peak level in the basin is reached. The basin bottom will 
include a low flow channel and minimal contouring. The basin has 
been sited so that the downstream end of the basin is at the apex. The 
high water elevation is one foot below the Skyline Wash invert. The 
basin side slopes will meander with an average slope of 6:1 on the 
downstream end and sides and 8: 1 at the upstream end. The basin has 
a total water depth of 10 feet and 1 foo t of freeboard. The basin depth 
is 5 feet shallower than Alternative 1A due to the differences in invert 
o f Sh.7line Wash and Prospect Wash. The low flow pipe invert in 
Sh.7line Wash controlled the basin invert. 

There is an estimated 1,125,000 cubic yards of cut required to excavate 
the basin. The excess earthwork is due to the large quantities of dirt 
above the high water line that have to be excavated. And the larger 
area required for the shallower basin. The slope o f Skyline Wash is 
approximately 2% . This results in the upstream slope being very long 
to intersect existing grade. See Figure 6.1.2 Alternative 1B Concept 
Plan. 

T he earthwork estimate assumes a two mile round trip for export of 
the dirt. The West Side 319, LLC property may need approximately 
280,000 cubic yards to fill the existing excavation pit. T his could be 
the first possible place to take the dirt. Remaining areas include 
spreading it over private property, stockpiling for State Land use, or 
selling it to a materials vendor. 

Landscape islands have been added to the basin to break up the large 
flat bottom space and increase blending of the basin within the 
surrounding area. 

Inlet 
T he basin inlet structure is a terraced structure with 5-foot steps per 
the Sun Valley ADMP. T he first drop will consist of a riprap spillway 
with stilling basin as the unit flow rate of the channel is within 
allowable limits. The next drops will be widened out further to such 
that the unit flow rate per foot of structure is lower at every step 
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reducing the energy level in every drop. T he drop will be sloped riprap 
drops with drop heights of 2 to 5 feet. Planted terraces will be used at 
every step to encourage plant growth and mask the structure. 

Outlet 
The basin will have two low flow drains one to Prospect Wash via a 
48-inch pipe and ano ther to the north leg of Skyline Wash via two 48-
inch pipes. The Prospect Wash pipe will carry a peak flow rate of 169 
cubic feet per second. Sh.7line Wash pipes will carry a peak flow rate 
of 337 cubic feet per second. 

The pipes will be connected to perforated stand pipes and slide gate 
structures. The stand pipes open end serves as an emergency by-pass 
with the eleva tion set at high water and will include a floating debris 
guard. T he slide gates will be a manual gate that can be opened to by­
pass the stand pipe and provide a second level of redundancy. In the 
case of dual pipes only one slide gate will be used. 

T he pipes will exit to Prospect and Skyline Wash's with headwalls. Rip 
rap will be required to prevent localized scour at the exit points. 

T he third and flnallevel o f redundancy is the maintenance road set at 
the high water level/Skyline Wash invert. The overflow structure will 
act as a broad crested weir and require rip rap on the upstream and 
downstream edges. It will be sized to convey a 1 00-yr event. Should a 
back to back 1 00-year event occur the second event will be passed 
through the system without damage to the basin. 

Watson Road & Roosevelt Street Crossings 
Culverts are required at roadway crossings. Prospect Wash crosses 
Watson Road and Roosevelt Street. T his Alternative increases the flow 
rate and duration in Prospect \V'ash. Therefore the Alternative is 
responsible for adding 48-inch pipe culverts to convey the low flow 
under Watson Road and Roosevelt Street without adversely affecting 
existing conditions. 

It is anticipated that Watson Road will be paved and culverts installed 
by the Town's Regional Park Project prior to the construction of this 
project. The culverts would be sized to convey the existing flow in 
Prospect Wash, 971 cubic feet per second. Therefore, this project 
would not be required to install culverts. However, if no culverts have 
been installed at the time of construction for this project then this 
project will be required to install low-flow culverts. T he Town's park 
project will not affect the installation of the culverts across Roosevelt 
Street. 

Maintenance will be required to clear the basin o f deposited sediment. 
It has been estimated that a total of 17.7 cubic yards of sediment from 
large storm events will be removed every three years. Approximately 
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six acres has been allocated for a sediment pool area where excess 
sediment will be relocated. Maintenance also includes hydroseed of 
the disturbed maintenance area in order to re-es tablish plant material. 

Advantages 
1. Single basin with dual outlet pipe; bigger area, more shallow 

basin and smaller volume. 
2. No improvements to Prospect Wash . 
3. Low flow to Sh.7 line Wash. 
4. Smaller basin volume compared to Alternative 1A. 
5. Dual low flow outlet structures increase redundancy for drain 

down. 

Disadvantages 
1. On-going basin maintenance, sediment removal. 
2. 10-foot depth increases earthwork volumes compared to 

Alternative 1A and required land purchase from ASLD. 
3. Maintenance m ay require removal o f up to 17.7 acre feet of 

sediment deposits every three years. 

6.2 Hydrology and Hydraulics 

H ydrology m odeling for this Alternative routes all flow in Skyline 
Wash into the basin then to Prospect Wash and Skyline Wash. 
Additional flow reductions are seen in Sh.7line Wash downstream o f 
the confluence with Coyote Wash. The flow reductions improve 
flooding conditions for properties adjacent to the wash. 

The low flow diverted to Prospect Wash may increase localized scour 
and/ or sedimentation in the wash. H owever, the localized scour 
and/ or sedimentation that may occur will not adversely affect large 
flow conveyance. Wash capacity is not a concern either as the low 
flow rate is approximately 20% of the existing flow rate for the wash. 

Flow duration in Prospect Wash will increase significantly. The 
existing time to peak flow is approximately 12-hours. With the basin 
installed the low flow will peak at 13-hours and drain down over the 
next 7 4-hours. 

T he allowable flow to Skyline Wash was determined by calculating a 
representative flow for Skyline Wash. The representative flow is the 
flow with a scour potential that is equal to or less than the existing 
condition. The difference being the existing scour is calculated with 
existing flow and sediment laden water. The representative flow scour 
was calculated with clear water which has higher scour potential. The 
flow goes to zero in the basin, dropping out sediment which is released 
as clear water. The representative flow calculated fo r Skyline Wash is 
400 cfs. 

27 



I 

I 
I 
I 
I 
I 

' ' ' ' ' "' 

' 
i 
E 

~ 
'-' 
v 

' 
~ 
;;>; 
c 
0 

~ . 
v 

' 
~ 
~ 
~ 
~ 

0 

' 
e' 

" -f 
:;; 
:E 

' 
9-
f 
~ 
g 
~ 
~ 

' 
~ 
v 
.£ 

~ 

~ 

' 
0 --;; 

f 
~ 
a: 

' ' ' I 

RATTLERIWASH 

1 
1 

I , Y ~ ::; : ; ;;;;;;;;;;l\== = ==:: : ::: :: E : lYilo..:IV:U:UL;;L;L;; : J""'-'=u :: ::~·· · ····r · ·· ~~:::.:~;·!;·;; ··k 
-· - --- --- I I II \! ' ,;::o=:J: .... ,: :::~ : ::::::::I~I:::::::!~~~ ~ ~ ~~ ~!!~ ~ ~~~~Ai i ~~~~ j ;;~:.~~~:::::::::.::::::. :::: 

• UP TO 100-YR 
EVENT FL W 
DIVERTED TO 
PROSPEC WASH 

• NO IMPR VEMENTS 
REQUIRED 

•FLOWAGE !EASEMENT 
REQUIRED _/ II \ " 

HC28 0 \ 
<( 
0 

~I 
~ ~\ I '.. . •• ··\::::: .......... . 

..... ········ ... .... . .... ... . ....... . . .. 
Ill =~~~~~-::::::::::::: 

..... 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
BUCKEYE FLOOD RETARDING STRUCTURE #3 

_,~ --:-,.,. 

(HT ~~~ 
I::::;: :_;; 
.: ::: ~: :'­
\' ""': :-. 

) ..... 

t=== /:: 
/ " 

_j ;: 
_.......:-:-: .. : · 
r. .::::::· 

FIGURE 6.1.1 -ALTERNATIVE 1 B OVERALL PLAN 

LEGEND 

HC19 HEC-1 ID 
ROUTING UP TO 100-YR EVENT ----

r:::: : ::::::] 
j ~ ~~~~~~~~ j ZONE A FLOODWAY / FLOODPLAIN 
L::..:..: :_;_;_: J 

HEC-1! 100-YR, 24-HR FLOW DIFFERENCE 
ID I EXISTING 

(CFS) 
HC-13 3973 
Dl-24 2002 
Dl-13 1971 

HC-1 4 1852 

HC-16S 1906 
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6. 3 Cost Estimate 

Three options have been given for the cost estimate. 
Option 1, place fill on-site and purchase material from ASLD. This 
option assumes that fill is placed within the project site such that no 
additional scraper haul fee will be incurred. Material will be compacted 
requiring additional effort for the compaction and construction water. 
Also a royalty will be paid to ASLD for the material. 

Option 2, place fill on-site, ASLD retains ownership. This option 
assumes that fill is placed on-site, within or very near to the project site 
on ASLD land such that no additional scraper haul fee will be incurred. 
Material will be compacted requiring additional effort for the 
compaction and construction water. Material shall be retained by 
ASLD, therefore no royalty required. 

Option 3, place fill off-site, no compaction. This option assumes that 
fill is hauled within a 2 mile round trip by the scrapers and stockpiled 
without compaction. A royalty will be paid to ASLD for the material. 

It should be noted that the excess material can be used for landscape 
berming as well as portions being kept by ASLD with some being 
hauled away. 
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ALTERN ATIVE lB 
PRELIMINARY 

E ngin eer's Opinion of Probable Cost * 
FOR CONCEPTUAL USE ONLY 

Project: Sky Wash Apex Improvments 

Prepa red By: RMH, RMP 

SUNRISE 
ENGINEERING 

1/28/14 

Alt 1 B basin 224 ac-ft , 1O-ft water depth, Dual low flow pipes to Prospect & Skyline Wash 

Ite~Tl Description 

Sky Wash D e tention Basin 

State Land Acquisition (Basin, Perimeter Rd, Access Rd) 

Terraced Sloped Riprap Inlet Structure 

4 Strand Smooth Wire Fencing 

Maintenance E ntry Gates 

Earthwork - E xcavation O nly 

E arthwork- Ripping (Below initial 5' of top soil) 

Construction Water and Dust Control - E xcavation 

Native Plant Salvage 

Detention Basin Outlet Pipe 

State Land Acquisition (Outlet Pipes) 

Concrete Overflow Sttucturc 

48-inch Low Flow Outle t Pipes 

Outlet Catch Basin Structure 

48-inch CMP (Watson Road and Roosevelt Street) 

Head Walls (Basin and Culverts) 

Rip Rap (Pipe Outlets and Culverts- Dso = 12") 

ASLD Fees 

Stumpage Fee 

SUNRISE ENGINEERING • BUCKEYE 
FEBRUARY 2014 

Total 

46 

1 

5,500 
2 

1 ' 125,000 
753,933 

1 '125,000 
46 

1.0 

1 

3,500 

2 

600 

9 

80 

1 

Unit Unit Price Total 

AC $25,000 $1 '150,000 
EA $500,000 $500,000 

LF $5.00 $27,500 

E A $2,000.00 $4,000 

CY $1.75 $1,968,750 

CY $0.20 $150,787 

CY $0.29 $326,250 

AC $2,000.00 $92,000 

AC $25,000 $25,000 

LS $250,000 $250,000 

LF $90 $315,000 

EA $20,000 $40,000 

LF $90 $54,000 

EA $5,000 $45,000 
CY $40 $3,200 

LS $20,000 $20,000 

Option 1 - Place F ill On-site (Acquire from ASLD) 

Compaction o f Fill Ma terial 

Construction Water and Dust Control - Compaction 

ASLD Excavated Material - Royalties 

1,125 ,000 CY 

1,125,000 CY 

1,462,500 TN 

$0.40 

$0.20 

$0.03 

Land & Construction Cost 

Landscaping (10%) 

Contingency (15%) 

Engineering & Administra tion (15%) 

OPTION 1- BASIN AND OUTLET TOTAL 

$450,000 

$225,000 

$43,875 

$5,690,362 

$570,000 

$850,000 

$850,000 

$8,000,000 

Option 2 - Place Fill On-site (ASLD Retains Ownership) 

Compaction of Fill Material 1,125,000 CY 

1,125 ,000 CY 
$0.40 $450,000 

Construction Water and Dust Control- Compaction $0.20 $225,000 

Land & Construction Cost 

Landscaping (10%) 

Contingency (15%) 

Engin eering & Administration (15%) 

OPTION 2- BASIN AND OUTLET TOTAL 

Option 3 - Place F ill Off-site (Haul :5 2 Miles, N o Compaction) 
E arthwork- Haul O nly 1,125,000 CY $0.65 

$0.03 ASLD Excavated Material- Royalties 1,462,500 TN 

Maintenance (3 Year Cycle) 

Mosquito Control 

Sediment Removal 

Hydroseed 

Land & Construction Cos t 

Landscaping (10%) 

Contingency (15%) 

Eng ineering & Adminis tration (15%) 

OPTION 3- BASIN AN D OUTLET TOTAL 

3 YR $40,000.00 

30,000 CY $6.00 

6 AC $3,000.00 

Total Maintenance Cost 

$5,646,487 

$560,000 

$850,000 

$850,000 

$7,900,000 

$73 1,250 

$43 ,875 

$5,746,612 

$570,000 

$860,000 

$860,000 

$8,000,000 

$120,000 

$180,000 

$18,000 

$318,000 

*In p rovid ing o pinions of probab le co nstru c cio n cost the Clien t understand s th at the Engi neer has no control o ver costs or the pri ce o f labor, equipm ent 

or m ate rial s, or o ver the Co n trac to r 's m e tho d o f pricing, and that the opinio n o f p ro bab le co nsu·uctio n cost pro vid ed he rein is mad e o n the b as is of the 

Engi nee r's qualifi catio ns and experience. The Enginee r makes no warranty, exp ressed o r im plied, a." th e accuntcy if suc h opi nions com pared to bid or 

ac tual costs. 

SKYLINE FAN DCR 
31 



7 ALTERNATIVE 2- CHANNEL ON LY 
E stimated Cost - $29.0 to 62.6 M illion 

7 .1 Description 

Alternative 2 is the channel only alternative. T his alternative consists of 
large channel routed to Prospect Wash. T his alternative does not 
require a detention basin. See Figure 7 .1.1 Alternative 2 Concept 
P lan. 

Channel 
T he channel required is a trapezoidal shape sized for full apex flow of 
3,973 cubic feet per second. The bottom width is 120-feet. Water 
depth is 3 feet with 2 feet of freeboard . Side slopes are 4:1, with total 
top width approximately 160-feet. T he channel will need to be lined 
with rip rap to prevent scour. 

Inlet 
T he channel would begin upstream of the apex perpendicular to flow to 
act as a drop. Wash flow would drop into the channel, have to turn 90 
degrees and continue flowing downstream . T his would force all the 
flow into the channel. The drop would require revetment to prevent 
scour. Placing the inlet channel perpendicular to the existing channel 
mitigates migration o f the existing channel. 

Outlet 
The channel oudet to Prospect Wash will be an invert to invert. T he 
oudet will require a large concrete energy dissipation structure to 
prevent scour in Prospect Wash. 

Prospect Wash 
Prospect Wash will require improvements as the flow rate is above the 
177 cubic feet per second low flow limit. Improvements include grade 
control structures and side slop e revetment. 

Watson Road & Roosevelt Street Crossings 
Prospect Wash crosses Watson Road and Roosevelt Street. T he 
Alternative increases the flow in Prospect Wash . T herefore the 
Alternative is responsible for adding box culverts to convey the flow 
that is added under Watson Road and Roosevelt Street. A box culvert 
10-feet by 5-feet by 16 barrels would be required to convey the design 
flow. 

I t is anticipated that Watson Road will be paved and culverts installed 
by the Town's Regional Park Project prior to the construction of this 
project. T he culverts would be sized to convey the existing flow in 

SUNRISE ENGINEERING • BUCKEYE 
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Prospect Wash, 971 cubic feet per second. This projec t would be 
required to install additional culverts so the to tal conveyance capacity is 
that required by the Alternative. H owever, i f no culverts have been 
installed at the time of construction for this project, then this pro ject 
will be required to install all culverts required to convey the Alternative 
flow. T he Town's park project does not affect the installation of 
culverts across Roosevelt Street. 

Advantages 
1. Single channel, no basin, simple. 
2. Minimized maintenance wh en compared to basin sediment 

removal. 
3. D ecreased earthwork. 

Disadvantages 
1. Cost 
2. Four times the flow rate in Prospect Wash . 
3. Prospect Wash will require rip rap revetment. 
4. Construction and maintenance o f 16 large size culverts. 

7.2 Hydrology and Hydraulics 

H ydrology modeling for this Alternative routes all flow in Sh.-yline Wash 
to Prospect Wash. T his quadruples the flow in Prospect Wash. The 
flow in Skyline Wash from the apex to Coyote Wash will only receive 
local runo ff that is generated downstream of the apex. Additional flow 
reductions are seen in Sh.-yline Wash downstream of the confluence with 
Coyote Wash. The reduction o f flow in Sh.-yline Wash and the fan 
improve flooding conditions for pro perties adjacent to the wash . 

Prospect Wash was m odeled with H EC-RAS for the additional flow 
rate. T he reaches north of Roosevelt Road had the capacity to carry the 
additional flow. D ownstream of Roosevelt Road the flow over topped 
the channel. T herefore channel widening improvem ents would be 
required for the channel south o f Roosevelt. Road. 

SKYLINE FAN DCR 

7.3 Cost Estimate 

Costs for Prospect Wash rip rap revetment were calculated by 
calculating the rip rap and easem ent area required to the lateral-erosion 
line. Areas o f caliche will not require improvements. Since limits o f 
caliche are unknown, costs are given for 0% caliche and 50% caliche. 
In addition to each cos t scenario of percent caliche, the cos ts have been 
broken into three options of conventional rip rap and two options o f 
launchable rip rap. Conventional rip rap requires excavation to scour 
depth. Launchable rip rap requires 50% more rock but can be placed at 
the surface minimizing excavation costs. Option A for both rip rap 
configurations places the rip rap where the lateral-erosion line is 
maximum and the rip rap is minimum, Option B is half way between A 
and C, and Option C rip rap is placed at the floodway line. Option C is 
no t allowed for launchable rip rap . 
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ALTERN ATIVE 2 
PRELIMIN ARY 

SUNRISE 
ENG INEERINC. 

Engineer 's Opinion of Prob able Cost * 
F OR CONCEPTUAL USE ONLY 

P rojec t: Sky Wash Apex Improvements 

Prepared By: RMH, RMP 

Item Descrirtion 

Prospect Wash Diversion Channel 

State Land Acquisition (Channel) 

Earthwork - Excavation** 

Rip Rap (Outlet Channel Liner- Dso = 12") 

10' x 5' x 16 Box Culvert (Watson and Roosevelt 

Head Walls (Box Culverts) 

ASLD Fees 

Flowage Easement - Prospect \'{!ash 

Stumpage Fee 

Excavated Material - Royalties 

SUNRISE ENGINEERING • BUCKEYE 
FEBRUARY 2014 

1/ 28 / 14 

Total Unit Unit Price Total 

7 AC $25,000 $183,655 

51,852 CY $1.75 $90,741 
13,436 CY $40 $537,435 

600 LF $8,000 $4,800,000 

4 E}, $50,000 $200,000 

15 AC $10,000 $153,069 

1 LS $20,000 $20,000 
67,407 TN $0.03 $2,022 

Land & Construction Cos t $5,986,922 

Landscape (10%) $600,000 

Contingency (15%) $900,000 

Engineering & Administration (15%) $900,000 

BASIN AN D OUTLET TOTAL $8,400,000 

Prospect Was h Improvements 

Conventional - Option A 

State Land }\ cquisition (Prospect Wash) 

Earthwork - Excavation 

Rip Rap (Scour Protection- Dso = 48" ) 

Conventional - Option B 

State Land Acquisition (Prospect Wash) 

Earthwork - Excavation 

Rip Rap (Scour Protection- Dso = 48" ) 

Conventional - Option C 

State Land Acquisition (Prospect Wash) 

Earthwork - Excavation 

Rip Rap (Scour Protection- Dso = 48" ) 

Launchable- Oprjon i \ 

State Land Acquisition (Prospect Was h) 

Earthwork - Excavation 

Rip Rap (Scour Protection- Dso = 48" ) 

Launchable - Option B 

State Land Acquisition (Prospect Wash) 

Earthwork - Excavation 

Rip Rap (Scour Protection- Dso = 48" ) 

Prospect Wash Tota ls 

Conventional - Option A 

Conventional - Option B 

Conventional - Option C 

Launchablc - O ption A 

Launchable - O ption B 

127 

151,772 

151,772 

93 

161,846 

161,846 

59 

171,920 

171,920 

109 

227,658 

227,658 

74 

242,769 

242,769 

AC 

CY 

CY 

AC 

CY 

CY 

AC 

CY 

CY 

AC 

CY 

CY 

AC 

CY 

CY 

50'\11, Caliche 

PROSPECT 

WASH PROJECT 

TOTAL*** TOTAL*** 

$20,600,000 $29,000,000 

$21,600,000 $30,000,000 

$23,600,000 $32,000,000 

$27,800,000 $36,200,000 

$28,300,000 $36,700,000 

$25,000 $3,184,038 

$9 $1,365,948 

$158.00 $23,979,969 

$25,000 $2,335,007 

$18 $2,913,231 

$158.00 $25,57 1,694 

$25,000 $1,485,976 

$36 $6,189,133 

$158.00 $27,163,419 

$25,000 $2,719,751 

$6 $1,365,948 

$158.00 $35,969,954 

$25,000 $1,840,468 

$6 $1,456,615 

$158.00 $38,357,541 

0% Caliche 

PROSPECT 

WASH PROJECT 

TOTAL*** TOTAL*** 

$37,100,000 $45,500,000 

$40,100,000 $48,500,000 

$45~00~00 $53~00~00 

$52,100,000 $60,500,000 

$54,200,000 $62,600,000 

*In prm·iding opinio ns of probable constru ction cos t the Client understand s that lite Engi neer has no co ntro l O \'C r cos ts o r the price o f labo r, equipme nt o r materials, 

o r ove r th e Contracto r's method o f pri cing, and that th e opinio n o f pro bable construc tion cost pro,·id cd herein is mad e on the basis o f the Engi neer's c1ualificatio ns 

and expe rience. T he Engi neer makes no warranty, e xpressed o r implied , as d1 c accuracy if suc h opinio ns co mpared to b id o r ac tual costs. 

** Excavatio n assumes exc avatio n and place ment o f so il o n-site up to 2 mi les round trip . If excavation requires expo rt o ff-site r.h e tn lll spo rt cos t is S~.-+6 per CY fo r 5 

mi le round trip up to S7.56 per CY fo r IS mi le ro und trip. 

*** In clud es Con tingency, Engineering, & Administration 
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8 ALTERNATIVE 3 - BASIN AN D CHANN EL 
Gstimated Cost - $ 12.8 to 17. 1 Million 

8 .1 Descri pt ion 

Alternative 3 is a mid-sized basin with high flow channel outlet to 
Prospect Wash. See Figure 8.1.1 Alternative 3 Concept Plan. 

Basin 
The basin volume estimated to be required is 187.7 acre-feet (170 acre­
feet + 17.7 acre-feet of sediment storage) . T he basin volume provided 
is 198 acre-feet. This volume includes 3 years of the es timated sediment 
volume. T he basin is flat bottomed to maximize storage volume. The 
basin has been sited so that the downstream end of the basin is at the 
apex. T he high water elevation is one foot below the Skyline Wash 
invert. The basin side slopes are 4:1 on the downstream end and sides 
and 6:1 at the upstream end. The basin has a total water depth of 10 
feet and 1 foot of freeboard. T here is an estimated 991,000 cubic yards 
of cut required to excavate the basin. The excess earthwork is due to 
the large quantities of dirt above the high water line that have to be 
excavated. Additionally, the slope of Sh.7line Wash goes up at 
approximately 2%. The upstream slope ends up being very long to 
intersect exis ting grade. 

Landscape islands can be added to the basin to increase the look and 
blending of the basin within the surrounding area. 

Inlet 
The basin inlet structure is a terraced structure with 5-foot steps per the 
Sun Valley ADMS. The first drop will consist of a concrete drop 
structure with stilling basin. The next drops will be widened out such 
that the unit flow rate per foot of structure is low en ough to use 5-foot 
sloped rip rap drops. Planted terraces will be used at every step to 
encourage plant growth and mask the structure. 

O utlet 
The basin outlet is an 11-foot by 6-foot single barrel box culvert. The 
outlet culvert invert is equal to the basin bottom. The culvert conveys 
water to the water channel downstream at a point where the top o f the 
channel daylights at the existing grade. 

The outlet channel is a trapezoidal channel sized for a flow of 916 cubic 
feet per second. T he bottom width is 45-feet. Water depth is 3 feet 
with 2 feet of freeboard. Side slopes are 4:1 , with to tal top width 
approximately 85-feet. T he channel is lined with rip rap to prevent 
scour. Rip rap will be required at the wash outlets to prevent scour. 
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An overflow structure, constructed of concre te, will be required at an 
outlet wash invert so storms greater than the 1 00-year event are passed 
through the sys tem without damage to the basin. T he overflow 
structure required is a spillway /weir made of concrete. T he emergency. 
spillway has been placed at Skyline Wash. H owever, the emergency 
spillway can be Prospect Wash if the Town obtains flowage easem ents 
from the downstream property owners. 

Watson Road & Roosevelt Street Crossings 
Prospect Wash crosses Watson Road and Roosevelt Street. The 
Alternative increases the flow in Prospect Wash. T herefore the 
Alternative is responsible for adding a box culvert to convey the flow 
that is added under Watson Road and Roosevelt Street. Box culverts 
10-feet by 5-feet by 4 barrels are required to convey the design flow. 

It is anticipated that Watson Road will be paved and culvert installed by 
the Town's Regional Park Project prior to the construction of this 
project. The culverts would be sized to convey the existing flow in 
Prospect Wash, 971 cubic feet per second. This project would be 
required to install additio nal culverts so the total conveyance capacity is 
that required by the Alternative. However, if no culverts have been 
installed at the time o f construction for this project, then this project 
will be required to install all culverts required to convey the Alternative 
flow. The Town's park project does not affect the installation of 
culverts across Roosevelt Street. 

Maintenance will be required to clear the basin of deposited sediment. 
It has been estimated that a total of 17.7 cubic yards of sediment from 
large storm events will be removed every three years. Approximately 
six acres has b een allocated for a sediment pool area where excess 
sediment will be relocated. Maintenance also includes hydroseed of 
the disturbed maintenance area in order to re-establish plant material. 

Advantages 
1. Single smaller basin. 
2. Decreased earthwork. 
3. No peak flow increase in Prosp ect Wash. 

Disadvantages 
1. Cost 
2. Prospect Wash will require rip rap revetment. 
3. Maintenance may require removal of up to 17.7-acre feet of 

sediment deposits every three years. 

8. 2 Hydrology and Hydraulics 

Hydrology modeling for this Alternative routes all flow in Sh.7 line 
Wash to a mid-sized basin then to Prospect Wash. The basin outflow 
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is 916 cubic feet per second for no increase in peak flow in Prospect 
Wash. T he flow in Skyline Wash from the apex to Coyote Wash will 
only receive local runoff that is generated downstream of the apex. 
Additional flow reductions are seen in Skyline \IV'ash downstream of 
the confluence with Coyote Wash . The reduction of flow in Sh.7 line 
Wash and the fan improve flooding conditions for properties adjacent 
to the wash. 

Prospect Wash was modeled with H EC-Rr'\S at the existing flow rate. 
The wash has no capacity changes. 

The duration of flow to Prospect Wash would increase. 

8.3 Cost Estimate 

The District required Prospect Wash revetment even though there is a 

minor flow increase. Costs for Prospect Wash rip rap revetment were 
calculated by calculating the rip rap and easem ent area required to the 
lateral-erosion line. Areas o f caliche will not require improvements. 
Since limits of caliche are unknown, costs are given for 0% caliche and 
50% caliche. In addition to each cost scenario of percent caliche, the 
costs have been broken into three options of conventional rip rap and 
two options of launchable rip rap. Conventional rip rap requires 
excavation to scour depth. Launchable rip rap requires 50% more rock 
but can be placed at the surface minimizing excavation costs. Option A 
for both rip rap configurations places the rip rap where the lateral­
erosion line is maximum and the rip rap is minimum, Option B is half 
way between A and C, and Option C rip rap is placed at the floodway 
line. Option C is not allowed for launchable rip rap. 
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SUNRISE 
ENGINEERING 

ALTERNATIVE 3 
PRELIMINARY 

Engineer's Opinion of Probable Cost* 

FOR CONCEPTUAL USE ONLY 
Project: Sky Wash Apex Improvements 

Prepared By: lu\IIH, fu\IIP 

A It 3 Basin, 198 ac-ft, 1O-ft water depth, 900cfs outfl ow to Prospect Wash 

Item Description 
Sky Wash Detention Basin 

State Land Acquisition (Basin) 

Terraced Sloped Riprap Inlet Stmcture 

Earthwork - Excavation** 

Earthwork - Ripping (Below initial S' of Top Soil) 

4 Strand Smooth Wire Fencing 

Maintenance E ntry Gate 

Constmction Water and D ust control - Excavation 

Native Plant Salvage 

Detention Basin Outlet Channel 

State Land Acquisition (Outlet Charmel) 

Culvert O utlet 11' x 6' 

Riprap Overflow Protection 

Earthwork - Excavation 

Rip Rap (O utlet Channel Lner- Dso = 12") 

10' x 5' x 4 Box Culvert (Watson Road and 

Head Wall s (Box Culverts) 

ASLD Fees 

Flowage Easement - Prospect \V'ash 

Stumpage Fee 

Excavated Material - Royalties 
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Total Unit Unit Price 

39 AC $25,000 

1 EA $500,000 

991,000 CY $1.75 

753,933 CY $0.20 

5,500 LF $5 .00 

2 EA $2,000.00 

1,125,000 CY $0. 29 

46 AC $2,000.00 

4 AC $25,000 

1 LS $250,000 

850 CY $40.00 

24,074 CY $1.75 

7,186 CY $40 

600 LF $2,000 

4 EA $50,000 

15 AC $10,000 

1 LS $20,000 

1,288,300 TN $0.03 

Land & Construction Cost 

Landscape (10%) 

Contingency (15%) 

Engineering & Administration (15%) 

BASIN AND OUTLET TOTAL 

1/ 28 / 14 

Total 

$975,000 

$500,000 

$1,734,250 

$150,787 

$27,500 

$4,000 

$326,250 

$92,000 

$97,567 

$250,000 

$34,000 

$42,130 

$287,435 

$1,200,000 

$200,000 

$153,069 

$20,000 

$38,649 

$6,132,636 

$610,000 

$920,000 

$920,000 

$8,600,000 

Prospec t Wash Improvements 

Conventional - Option A 

Sta te Land Acquisition (Prospect Wash) 

Earthwork - Excavation 

Rip Rap (Scour Protection- Dso = 22" ) 

Conventional - Option B 

State Land Acquisition (Prospect \V'ash) 

Eatihwork - Excavation 

Rip Rap (Scour Protection- Dso = 22" ) 

Conventional - Option C 

State Land Acquisition (Prospect Wash) 

Earthwork - Excava tion 

Rip Rap (Scour Protection- Dso = 22" ) 

Launchable - Option A 

State Land Acquisi tion (Prospect Wash) 

Earthwork - Excavation 

Rip Rap (Scour Protection- Dso = 22" ) 

Launchable - Option B 

State Land Acquisition (Prospect Wash) 

E arthwork - Excavation 

Rip Rap (Scour Protection- Dso = 22" ) 

Maintenance (3 Year Cycle) 

Mosqui to Control 

Sediment Removal 

Hydroseed 

Prospect Wash Totals 

Conventional - Option A 

Conventional - O ption B 

Conventional - O ption C 

Launchable - Option A 

Launchable - Option B 

82 

35,613 

35,613 

62 

40,079 

40,079 

41 

44,545 

44,545 

72 

53,420 

53,420 

51 

60,11 9 

60,1 19 

3 

30,000 

6 

AC 

CY 

CY 

AC 

CY 

CY 

AC 

CY 

CY 

AC 

CY 

CY 

AC 

CY 

CY 

YR 

CY 

AC 

$25,000 

$9 

$66 .00 

$25,000 

$18 

$66.00 

$25,000 

$36 

$66 

$25,000 

$6 

$66 

$25,000 

$6 

$66 

$40,000.00 

$6.00 

$3,000.00 

$2,057,37 1 

$320,520 

$2,350,478 

$1,546,340 

$721,428 

$2,645,236 

$1,035,3 10 

$1,603,634 

$2,939,995 

$1,81 1,482 

$320,520 

$3,525,7 16 

$1,270,199 

$360,714 

$3,967,854 

Total Maintenance Cost 

$120,000 

$180,000 

$18,000 

$318,000 

50'Y., Caliche O'Yo Caliche 

PROSPECT PROJECT PROSPECT 

WASH TOTAL** 

TOTAL*** * 

$4,400,000 $13,000,000 

$4,200,000 $12,800,000 

$4,900,000 $12,900,000 

$4,900,000 $13,500,000 

$5,000,000 $13,600,000 

WASH PROJECT 
TOTAL*** TOTAL*** 

$6,100,000 $14,700,000 

$6,400,000 $15,000,000 

$7,300,000 $15,900,000 

$7,400,000 $16,000,000 

$8,500,000 $17,100,000 

* In providing opinio ns o f probabl e constructio n cost the Clie n t understand s that the 1-::ngi nec r has no contro l over costs o r the price o f labo r, equipm ent o r 

matc ria1 s, o r ove r the Contracto r's meth od o f pricing, and th at th e opi ni on o f probable construction cost provided herein is mad e on the basis o f the Engi nee r's 

qualifications and experience. 'l'h e Engl necr makes no warrrulty, expressed o r implied, as the accuracy if such opinions compared to bid o r actual costs. 

** Excavation assuml:s excavati on and placement o f soil o n-site up to 2 mile s rou nd trip. If excavation relju ircs export o ff-site rhc tran sport cost is S-t.-lG per CY 

fo r 5 mil e ro und trip up to $7.56 per CY fo r 15 mil e round trip. 

*** Includ es Con tingency, 1 -~nglncering, & Admini stration 
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9 RECOMMENDED ALTERNATIVE 
Estimated Cost - $1.6 to 8.4 M illion 

Alternative l A has been chosen as the Recommended Alternative. It 
was selected by the project team and ASLD. T he project team believes 
the combination of low cost and simplicity are the greatest strengths of 
this alterna tive. T he simplicity stems from the single basin below grade 
with single outlet to a deep incised Prospect \'\lash. 

T he Recommended Alternative was further refined from Alternative l A 
by further developing the inlet structure, the outlet structure, and the 
overflow weir. Three inlet options have been developed, riprap, roller 
compacted concrete (RCC), and portland cement concrete (P CC). 
During development of the inlet, the required volume o f the basin is 
255 acre-feet. The basin volume provided is 256 acre-feet which was 
revised from the Alternatives Analysis to accommodate the access road 
that will be routed entirely around the basin. See the Recommended 
Alternative Concept Plan Figure 9.1 and the Conceptual Plans 
located in Appendix Q. 

9.1 Inlet Structure 

Alternate inlet structures were developed to determine conceptual costs 
of using inlets with different material types. Riprap was the suggested 
material type in the ADMP. However riprap is could be dislodged by 
large debris and maintenance is an issue. RCC and PCC alternates are a 
more robust option with easier maintenance. The PCC inlet is the least 
costly of the three. PCC allows for form lining to help blend into the 
natural surroundings therefore the PCC would be the preferred 
alternate. 

Riprap Inlet 
The riprap inlet structure is sloped riprap drops with flat landscape 
terraces. The inlet is similar to the inlet concept recommended by the 
ADMP. The riprap drop slopes are sloped four to one at 20-feet long 
for a five-foot drop. The drop slopes are lined with 12-inch riprap that 
is three feet deep . At the bottom of each slope is 10 feet of flat area. 
Five feet is riprap lined and the other five fee t will be landscaped. Each 
step of the structure is longer than the prior step . 

Riprap was sized using the recommendation given in Simplified D esign 
Guidelines for Riprap Subjected to O vertopping Flow by Frizell, Ruff 
and Mishra. The article provides test data and formulas to design riprap 
for erosion control on spillways. The design procedure selects a starting 
riprap diameter based on the unit discharge o f the incoming flow. Then 
it calculates the flow through the rock layer. Flows deeper than the 
rock layer are assumed to flow over the top of the rock. Calculations 
are given to predict the depth of flow over to rock that induces riprap 

SUNRISE ENGINEERING • BUCKEYE 
FEBRUARY 2014 

failure. Then the maximum flow over the rock is calculated, the 
remaining flow is assumed to flow through the rock and the depth of 
flow through the rock is predicted. Final check is the flow depth 
through tl1e rock versus four times D50 of the rock. See Appendix P 
inlet riprap sizing calculations and the design article. During final 
design the inlet structure should be designed with HEC-RAS to verify 
and/ or revise riprap diameter to actual modeled shear stress in the 
channel bottom. The riprap sizing calculations predicted a flow depth 
of 2 feet within the rock, a factor of safety of one foot of thickness was 
provided. Due to the high secliment load expected, it is possible the 
riprap inlet becomes plugged with sediment and all the water travels 
across the top of the rock. Therefore during final design if rip rap is the 
selected inlet material, the design should take into consideration all flow 
going over the top of the rock. 

The riprap drops are lined with riprap with a D50 of 12-inches and a 
thickness of three feet. The first step of the riprap inlet requires a 
cutoff wall of riprap to prevent scour from undermining the inlet. The 
riprap cutoff wall is 12 feet deep b y two feet thick with a D50 of 12-
inches. Sh.-yline Wash scour was calculated near the inlet location at 
approximately 10-feet deep, see Appendix L for scour calculations. 

The flat bases at the bottoms of the slopes are both riprap and 
landscaping. The riprap portions slow the water down and encourage 
the flow to spread across the entire structure. The landscape portions 
provide a means to mask the structure and break up the long stretches 
of rock. The riprap will fill with sediment and smaller grasses and 
weeds will grow. The vegetation has the potential to be washed away, 
however the new deposits will be full of seeds from the upstream water 
shed and new growth will appear. 

The inlet structure spans the entire Skyline Wash width plus an 
extension to the west. The portion of the inlet spanning the wash is the 
"active" inlet area. The area to the west has been provided as additional 
protection from lateral migration of Skyline Wash. If Skyline Wash 
begins migration to the west the water will still be directed down the 
inlet spillway. Final design could review solutions to control Skyline 
Wash lateral migration to reduce or elinlinate the additional inlet 
structure area at the cost o f installing lateral migration improvements. 

The basin is situated where Skyline Wash widens out. This has the 
benefit of lowered incoming unit flow rate and reduced riprap diameter 
and thickness. The inlet flow step widening further reduces the unit 
flow rate and flow velocities. 

A stilling basin, riprap energy dissipater and cut-off wall have been 
provided at the bottom of the inlet that will induce a hydraulic jump to 
dissipate the water velocity. T he stilling basin length has been es timated 
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at 30-feet with another 20-feet of riprap for additional erosion 
protection. The stilling basin length was estimated using a simplified 
H EC-RAS model. The model was a wide s teep sloped channel, with a 
elevated downstream floor. See the CD for the H E C-RAS model files. 

Grading revisions were made to the basin to accommodate the inlet 
design. The revisions resulted in the basin having excess capacity but 
less earthwork. T his is due to the change in overall slope on the inlet 
side. The inlet slope was 8:1 is now an overall 6:1. 

Maintenance of the riprap inlet would typically be removal of larger 
growth that would inhibit flow and occasional repair of displaced rocks. 
It's anticipated that the sediment will settle in the rock and lock it into 
place. It is possible that large debris from a big event could knock some 
riprap in the structure out of place. Repair and maintenance would 
have to be done by hand or tracked machine as the rock would make 
traverse by wheeled vehicle difficult. Also it would be impossible to 
clean out sediment without removing all the rock and replacing. This 
could be a likely scenario if low flow sediment loads drop sediment in 
the rock without moving some downstream. Eventually in the low flow 
scenario the riprap could fill to the top of the rock, creating a smooth 
surface that will not reduce high velocities. 

RCC&PCC 
RCC and PCC inlets were developed as a more robust option to the 
riprap inlet. The RCC and PCC inlets are stepped drops with a low 
flow line in the middle. 

T he RCC inlet has been estimated to be 2-feet thick. The Districts New 
River project used a RCC inlet with a bottom slab thickness of 6-feet 
thick. It's unknown why such a heavy section was used. 2-feet thick 
will provide more than enough weight to prevent the structure from 
floating and / or being lifted. RCC would be preferred over PCC 
because it does not have to be formed, and does not use steel. 
However a thicker section is required to compensate for the lack of 
steel. See Alternate Inlets Concept Plan Figure 9.1.1 for RCC inlet 
cross section. 

The PCC inlet has been es timated to be 1 0-inches thick with steel 
reinforcement. PCC would be preferred over RCC because it uses less 
material. See Alternate Inlets Concept Plan Figure 9.1.1 for PCC 
inlet cross section. 

The inlets can be masked into the surrounding terrain with a few 
features. One masking feature is colored concrete, a simple tan will 
match the surround soil and the structure will blend right in. Another 
masking feature is form liner molds. The form liners can be simple 
lines to flag stone shapes. Lastly the step s will be meandering with 
randomly placed boulders. The boulders will increase the natural look. 
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Maintenance of the concrete inlets can be accomplished with standard 
wheeled vehicles. The hard concrete surface is also stable enough to be 
scrapped by loader buckets. 

A stilling basin, riprap energy dissipater and cut-off wall have been 
provided at the bottom of the inlet that will induce a hydraulic jump to 
dissipate the water velocity. The stilling basin length has been estimated 
at 30-feet with another 20-feet of riprap for additional erosion 
protection. T he stilling basin length was estimated using a simplified 
HEC-RAS model. The model was a wide steep sloped channel, with a 
elevated downstream floor. See the CD for the HEC-RAS model files. 

9.2 Outlet Structure 

The basin outlet structure is a headwall with trash rack and trench drain 
which connects to the 42-inch low flow drain pipe. The trench drain 
provides a secondary way to drain the basin should the headwall trash 
rack become plugged with debris. 

The headwall and apron will be cast in place concrete. The trash rack 
will be fastened to the floor of the apron and angle up to the top of the 
headwall above the pipe and the trench drain. 

The trench drain is two feet deep by 4 feet wide cast in place concrete. 
Grates shall be installed with the main bars running parallel with the 
slope. The trench drain will be installed above the pipe on the slope. It 
will convey water down the slope to the face of the headwall above the 
pipe, below the trash rack, where the water can enter the pipe. 

If the trash rack becomes plugged, water can still reach the headwall via 
the trench drain. The trench drain will convey water from above the 
plugged section down the trench drain below the plugged trash rack to 
the low flow inlet. If the trench drain gets plugged also, maintenance 
crews can walk down the trench drain and push debris away from the 
grates or remove the grates to get flow into the drain. The trench drain 
system is a simple system that does not need bypass valves, cat walks or 
other large concrete structures normally seen on outlet structures. 

During final design the connection location with Prospect Wash should 
be reviewed. Another location up a Prospect Wash tributary could 
significantly shorten the pipe. 

Maintenance will be required to clear the basin of deposited sediment. 
It has been estimated that a total of 17.7 cubic yards of sediment from 
large storm events will be removed every three years. Approximately 
six acres has been allocated for a sediment pool area where excess 
sediment will be relocated. Maintenance also includes hydroseed of the 
disturbed maintenance area in order to re-establish plant material. 

SUNRISE ENGINEERING • BUCKEYE 
FEBRUARY 2014 

9.3 Overflow Weir 

T he basin volw~~e has been sized for tl~e 100-year storm event plus 
sediment storage. I f 1:\vo back to back storm events should occur or a 
greater than 100-year event the basin needs a way to safely pass the 
flows to their historic path. The overflow for the basin is the 
downstream maintenance road and the invert of Skyline Wash . The 
maintenance road will act as a long weir and spread tl~e flow out across 
the fan as sheet flow. The invert of Skyline Wash matches the high 
water of the basin and is one-foot below the maintenance road 
elevation. 

The overflow water depth over the maintenance road will be less than 
one-foot and less than 1:\vo feet in Skyline Wash. The water depth was 
es timated with broad crested weir calculations as presented in 
CulvertMaster, see Appendix P for calculations. Average velocity of the 
flow across the weir was solved for by the continuity, the flow rate 
divided by the area of flow. The resultant velocity is less than three feet 
per second. 

Gravel mulch will be installed on the maintenance road for eros1on 
protection. Gravel mulch is considered %-inch minus rip rap. 

SKYLINE FAN DCR 

9.4 Cost Estimate 

The Recommended Alternative cost estimate has been updated to 
reflect the current inlet, outlet, overflow structures, and landscape. 
Riprap wlit costs for the inlet and overflow are previous bid items from 
District projects. The District provided approximate costs for the 
outlet structure headwall, trench drain, trash rack, and safety railing. 

Landscape costs were provided by the District. The Districts cost­
ceiling guidelines limits for rural setting were calculated for the project 
as 4% of land and construction cost plus $12,000/ a c. The total came 
out to approximately $672,000. Unit costs are as follows: 
H ydroseeding- $3,000/ac 
Tall Pot Tree Installation - 20 trees/acre @ $100 each 
E rosion/Dust Control and Soil Stabilization- ($3,500 /ac) 
Mixed Cacti Salvage - $2,000/ ac 
Gravity-Fed Irrigation System (select, limited area)- $75,000 
Native Tree Salvage- $12,500/ac 
Boulder Salvage and Soil Berming- To be determined at final 
Project-Related Costs - $260,000 
Landscape Treatment Costs- $392,000.00 ($88,000.00 or 18.3% under 
cost-ceiling limit) 
Restoration Contingency- (10%) 
Structural Aesthetics (staining, paint, formliner, etc.) - $196,000.00 

Three options have been given for the cost es timate. 
Option 1, place fill on-site and purchase material from ASLD. This 
option assumes that fill is placed within the project site such that no 
additional scraper haul fee will be incurred. Material will be compacted 
requiring additional effort for the compaction and construction water. 
Also a royalty will be paid to ASLD for the m aterial. 

Option 2, place fill on-site, ASLD retains ownership. This option 
assumes that fill is placed on-site, within or very near to the project site 
on ASLD land such that no additional scraper haul fee will be incurred. 
Material will be compacted requiring additional effort for the 
compaction and construction water. Material shall be retained by 
ASLD, therefore no royalty required. 

Option 3, place fill off-site, no compaction. This option assumes that 
fill is hauled within a 2 mile round trip by the scrapers and stockpiled 
without compaction. A royalty will be paid to ASLD for the material. 
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SUNRISE 
ENGINEERING 

RECOMMENDE D ALTERNATIVE 
ALTERN ATE INLET #1 RIP-RAP 

Engineer's Opinion of Probable Cost* 

FOR CONCEPTUAL USE ONLY 
Project: Sky Wash Apex lmprovments 

Prepare d By: ru\ifi-I, JV 

Rec. Alt-basin 256 ac-ft, 15-ft water depth, single low flow pipe to Prospect Wash 

Item Descrirtion 
Sky Wash D etention Basin 

State Land Acqui sition (Basin, Perimeter Rd, Access Rd) 

Rip Rap (Dso = 12") In let, Cuto ff Wall &Sti ll ing Bas in 

4 Strand Smooth Wire Fencing 

Maintenance Entty Gates 

Eatthwork - Excavation Only 

Earthwork - Ripping (Below initial 5' of top soil) 

Constmction Water and Dust Control - Excavation 

Detention Basin Outlet Pipe 

State Land Acqui sition (Outlet Pipes) 

Rip Rap (Overflow Protection- Dso = 3/4") 

42-inch Low Flow Outlet Pipes 

Outlet Trench Drain Structure (l leadwal l, Win1,wal l, Apron, Etc.) ( I" 

42-inch CMP (\Vatson Road & Roosevelt Street) 

Head Walls (Prospect Wash Culverts) 

Rip Rap (Pipe Outlets and Culverts- D so = 12") 

Landscaping 

Hydro seeding 

Tall Pot Tree Installation (20 Trees/ A C) 
Erosion/ D ust Control & Soil Stabilization 

Mixed Cacti Salvage 

Gravity-Fed Irrigation Sysytem 

Na tive Tree Salvage 

Boulder Salvage and Soil Berming (TBD @ l'inal Des ign) 

Stmctural Asthetics 

ASLD Fees 

Sturnpage Pee 

SUNRISE ENGINEERING • BUCKEYE 
FEBRUARY 2014 

Total 

40 

35,900 

4,800 

2 

865,000 

540,000 

865,000 

0.5 

850 

1,088 

1 

600 

6 

40 

40 

40 

40 

25 

1 

15 

1 

1 

Uni t Unit Price 

AC $25,000 

CY $40 

LF $5.00 

EA. $2,000.00 

CY $1.75 

CY $0.20 

CY $0.29 

AC $25,000 

CY $40 

LF $90 

EA $31,000 

LF $90 

EA $5,000 

CY $40 

AC $3,000.00 

AC $2,000.00 

AC $3,500.00 

AC $2,000.00 

LS $75,000.00 

AC $12,500.00 

LS $196,000.00 

LS $20,000 

11 /27/13 

Total 

$1,000,000 

$1,436,000 

$24,000 

$4,000 

$1,513,750 

$108,000 

$250,850 

$12,500 

$34,000 

$97,920 

$3 1,000 

$54,000 

$30,000 

$1,600 

$120,000 

$80,000 

$140,000 

$50,000 

$75,000 

$187,500 

$196,000 

$20,000 

Option 1- Place Fill On-site (Acquire from ASLD) 

Compaction of Fill Material 865,020 CY $0.40 $346,008 
Constmction \Vater and Dust Control - Compaction 865,020 CY $0.20 $173,004 
ASLD Excavated Material - Royalties 1,124,526 TN $0 .03 $33,736 

Construction Cost $5,150,368 

Landscaping $868,500 

Contingency (15%) $900,000 

Engineering & Administration (15%) $900,000 

OPTION 1 - BASIN AND OUTLET TOTAL $7,820,000 

Option 2 - Place Fill On-site (ASLD Retains Ownership) 

Compaction of Fill Material 865,020 

865,020 

CY 

CY 

$0.40 

$0.20 

$346,008 

$173,004 Construction \Vater and D ust Control - Compaction 

Cons truction Cost $5,116,632 

Landscaping $868,500 

Contingency (15%) $898,000 

Engineering & Administration (15%) $898,000 

OPTION 2 - BASIN AND OUTLET TOTAL $7,780,000 

Option 3 -Place Fill Off-site (Haul :5 2 Miles, N o Compaction) 

Earthwork - Haul Only 865,020 CY $0.65 

$0.03 

$562,263 

$33,736 ASLD Excavated Material - Royalties 1,124,526 TN 

Construction Cost $5,193,619 

Landscaping $868,500 

Contingency (15%) $909,000 

Engineering & Administration (15%) $909,000 

OPTION 3- BASIN AND OUTLET TOTAL $7,880,000 

Maintenance (3 Year Cycle) 

Mosquito Control 3 YR $40,000.00 $120,000 
Sediment Removal 30,000 CY $6.00 $180,000 
Hydroseed 6 AC $3,000.00 $18,000 

Total Maintenance Cost $318,000 

*In providing op inio ns o f probab le constru c tio n cost th e Cl ient understands that the Eng1 ncc r has no co ntro l over cost<; or th e price of labor, equipm ent o r 

materials, o r ove r the Contracror 's meth od o f pricing, and that th e opinion of probable constru ction cost provid ed herein is made on the basis of the 

Engineer's <jual ifi cations and experience. Th e Engineer m~cs no warranty, cxpr~ sscd or imp l ied,~ the acc ~1racy if such op inio n.s compared to bi~l or actual 

mi le round tr ip up to $7.56 per CY fo r 15 mil e ro und trip. Compac ti on o f haul ed soil is $0.30 perCY. 

SKYLINE FAN OCR 
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RECOMMENDED ALTERNATIVE 
ALTERNATE INLET#2 RCC 

Engineer's Opinion of Probable Cost * 
FOR CONCEPTUAL USE ONLY 

Project: Sky Wash Apex lmprovments 

Prepared By: Rl\IIH, JV 

Rec. Alt-basin 256 ac-ft, 15-ft water dep th, single low flow pipe to Prospect Wash 

SUNRISE 
ENGINEERING 

11 / 27/13 

Option 1- Place Fill On-site (Acquire from ASLD) 

Compaction of Fill Ma terial 

Construction \'\!a ter and Dust Control - Compaction 

ASLD Excavated Material - Royalties 

Option 2 - Place Fill On-site (ASLD Retains Ownership) 

Compaction of Fill Material 

865,020 CY 

865,020 CY 

1,124,526 TN 

$0.40 

$0.20 

$0.03 

$346,008 

$173,004 

$33,736 

Construction Cost $5,518,368 

Landscaping $868,500 

Contingency (15%) $960,000 

Engineering & Administration (15%) $960,000 

OPTION 1- BASIN AND OUTLET TOTAL $8,310,000 

Item Description Total Unit Unit Price T otal 
Constmction \'\!ater and Dust Control - Compaction 

865,020 

865,020 

CY 

CY 

$0.40 

$0.20 

$3 46,008 

$173,004 

Sky Wash Detention Basin 

State Land Acquisition (Basin, Perimeter Rd, Access Rd) 

Roller Compacted Concrete, Cut-0 ffWa ll, Header Walls & Still Basin 

Rip Rap (Dso = 12") 

4 Strand Smooth Wire Fencing 

Maintenance E ntty Gates 

Earthwork - Excava tion Only 

Earthwork - Ripping (Below initial 5' of top soil) 

Construction \'\!ater and Dust Control - Excava tion 

Detention Basin O u tlet Pipe 

Sta te Land Acquisition (O utlet Pipes) 

Rip Rap (Overflow Protection- Dso = 3/ 4") 

42-inch Low Flow O utlet Pipes 

Outlet Trench Drain Structure (lleadwall, Winh"vall , i\pron , l·:tc.) ( l'renc h Drain, 

Trash Rack w/ Ilatch ,Safc ty Rail ) 

42-inch CMP (Watson Road & Roosevelt Street) 

Head Walls (Prospect Wash Culvetts) 

Rip Rap (Pipe O utlets and Culverts- Dso = 12") 

Landscaping 

H ydroseeding 

Tall Pot Tree Installation (20 Trees / A C) 

Erosion/ Dust Control & Soil Stabilization 

Mixed Cacti Salvage 

Gravity-Fed Irrigation Sysytem 

Native Tree Salvage 

Boulder Salvage and Soil Berming (THO@ Final Design) 

Stmctural As thetics 

ASLD Fees 

Stumpage Fee 

SUNRISE ENGINEERING • BUCKEYE 
FEBRUARY 2014 

40 i\ C 

18,000 CY 

4,600 CY 

4,800 LF 

2 EA 

865,000 CY 

540,000 CY 

865,000 CY 

0.5 AC 

850 CY 

1,088 LF 

1 EA 

600 LF 

6 EA 

40 CY 

40 AC 

40 AC 

40 AC 

25 AC 

LS 
15 AC 

1 LS 

LS 

$25,000 

$90 

$40 

$5.00 

$2,000.00 

$1.75 

$0.20 

$0.29 

$25,000 

$40 

$90 

$3 1,000 

$90 

$5,000 

$40 

$3,000.00 

$2,000.00 

$3,500.00 

$2,000.00 

$75,000.00 

$12,500.00 

$196,000.00 

$20,000 

$1,000,000 

$1,620,000 

$184,000 

$24,000 

$4,000 

$1,5 13,750 

$108,000 

$250,850 

$12,500 

$34,000 

$97,920 

$3 1,000 

$54,000 

$30,000 

$1,600 

$120,000 

$80,000 

$140,000 

$50,000 

$75,000 

$187,500 

$196,000 

$20,000 

Construction Cost $5,484,632 

Landscaping $868,500 

Contingency (15%) $953,000 

Engineering & Administration (15%) $953,000 

OPTION 2- BASIN AND OUTLET TOTAL $8,260,000 

Option 3 - Place F ill Off-site (Haul~ 2 M iles, N o Compaction) 

Earthwork - Haul Only 

ASLD Excavated Ma terial - Royalties 

865,020 CY 

1,124,526 TN 

$0.65 

$0.03 

$562,263 

$33,73 6 

Construction Cost $5,561,619 

Landscaping $868,500 

Contingency (15%) $965,000 

Engineering & Administra tion (15%) $965,000 

OPTION 3- BASIN AND OUTLET TOTAL $8,360,000 

Maintenance (3 Year Cycle) 

Mosqui to Control 

Sediment Removal 

Hydroseed 

3 

30,000 

6 

YR. 
CY 

AC 

$40,000.00 

$6.00 

$3,000 .00 

Total Maintenance Cost 

$120,000 

$180,000 

$18,000 

$318,000 

*In providing opin ions o f pro bable constructio n cost the Client und erstand s that th e Engi nee r ha.'> no control o ver costs o r the price o f labor, cc1u ipm cnt o r mate rials, o r ove r th e 

Contrac to r's metho d of pric ing, and that the o pinio n of probable co nstructio n cost provid ed he rei n is mad e o n the basis o f th e Engin eer's qualificatio ns and experience. The 

Englnec r makes no war ranty, expressed o r imp lied , as the a~c uracy if such opini~n s compared to bi.d o r actl_lal co sts. 

to $7.56 per CY fo r 15 mi lt round trip. Com pac tio n o f haul ed so il is $0.30 perCY. 
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SUNRISE 
.ENGINE.EIUNG 

RECOMMENDED ALTERNATIVE 
ALTERNATE INLET #3 PCC 

E ngin eer 's Opinion of Prob ab le Cost * 
FOR CONCEPTUAL USE ONLY 

P roject: Sky Wash Apex Improvments 

Prep a red By: RNIH, JV 

Rec. Alt-ba sin 256 ac-ft , 15-ft water depth, single low flow pipe to Prospect Wash 

Item Descrietion 
Sky Wash D e tention Bas in 

State Land 1\cquisition (Basin, Perimeter Rd, Access Rd 

Concrete Inlet, Cut-Off Wall, Header Walls & Still Basi1 

Rip Rap (Dso = 12") 

4 Strand Smooth Wire Fencing 

Maintenance E ntty Gates 

Earthwork- Excava tion O nly 

Earthwork- Ripping (Below initial 5' of top soil) 

Constm ction Water and D ust Control - Excava tion 

Detention Basin Outle t Pipe 

State Land Acquisition (O utlet Pipes) 

Rip Rap (Overflow Protec tion- Dso = 3/ 4") 

42-inch Low Flow O utlet Pipes 

O utlet Trench Drain Structure (l lcadwal l, \Vingw al l, Apro n , lite.) 

42-inch CMP (Watson Road & Roosevelt Street) 

Head Walls (Prospect Wash Culverts) 

Rip Rap (Pipe O utlets and Culverts- D so = 12") 

La ndscaping 

Hydroseeding 

Tall Pot Tree In.stallation (20 Trees / AC) 

Erosion/ Dust Control & Soil Stabilization 

i\!Iixed Cacti Salvage 

Gravity-Fed Irrigation Sysytem 

N ative Tree Salvage 

Boulder Salvage and Soil Berming (TBD @ Fina 1 Dcs i~o,>11) 

Stmctural Asthetics 

ASLD Fees 

Stumpage Fee 

SUNRISE ENGINEERING • BUCKEYE 
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Tota l 

40 

6,150 

4,500 

4,800 

2 

865,000 

540,000 

865,000 

0.5 

850 

1,088 

1 

600 

6 

40 

40 

40 

40 

25 

1 

15 

1 

1 

Unit Unit Price 

. .c\C $25,000 

CY $180 

CY $40 

LF $5.00 

EA $2,000.00 

CY $1.75 

CY $0.20 

CY $0.29 

AC $25,000 

CY $40 

LF $90 

EA $31,000 

LF $90 

EA $5,000 

CY $40 

AC $3,000.00 

AC $2,000.00 

AC $3,500 .00 

AC $2,000 .00 

LS $75,000 .00 

AC $12,500.00 

LS $196,000.00 

LS $20,000 

11 / 27/13 

Total 

$1,000,000 

$1,107,000 

$180,000 

$24,000 

$4,000 

$1,5 13,750 

$108,000 

$250,850 

$12,500 

$34,000 

$97,920 

$31,000 

$54,000 

$30,000 

$1,600 

$120,000 

$80,000 

$140,000 

$50,000 

$75,000 

$187,500 

$196,000 

$20,000 

O ption 1- Place Fill On-s ite (Acquire from ASLD) 

Compaction of Fill Material 

Construction \'{fa ter and D ust Control - Compaction 

ASLD Excavated Material - Royalties 

865,020 

865,020 

1,124,526 

CY $0.40 

CY $0 .20 

TN $0 .03 

$346 ,008 

$173,004 

$33,736 

Construction Cost $5,001,368 

Landsc aping $868,500 

Contingency (15%) $880,000 

Engine ering & Administration (15%) $880,000 

OPTION 1 - BASIN AND OUTLET TOTAL $7,630,000 

Option 2 - Place Fill On-site (ASLD Retains Owne rship) 

Compaction of Fill Material 865,020 

865,020 

CY 

CY 

$0.40 

$0.20 

$346,008 

$173,004 Construction Water and D ust Control - Compaction 

Construc tion Cost $4,967,632 

Landscaping $868,500 

Contingency (15%) $875,000 

Engineering & Administration (15%) $875,000 

OPTION 2 - BASIN AND OUTLET TOTAL $7,590,000 

Option 3 -Place Fill Off-site (HaulS 2 Miles, No Compaction) 

Earthwork - H aul O nly 865,020 CY $0.65 

$0.03 

$562,263 

$33,736 ASLD Excava ted i\1Iaterial - Royalties 

Maintenance (3 Year Cycle) 

Mosquito Control 

Sediment Removal 

H ydro seed 

1,124,526 T N 

Construction Cost $5,044,619 

Landscaping $868,500 

Contingency (15%) $887,000 

Engineering & Administra tion (15%) $887,000 

OPTION 3- BASIN AND OUTLET TOTAL $7,690,000 

3 

30,000 

6 

YR 

CY 

AC 

$40,000.00 

$6.00 

$3,000 .00 

Total Maintenance Cost 

$120,000 

$180,000 

$18,000 

$318,000 

*In providi ng opinio ns of probabl e construc tio n cost the Cli ent und erstands that th e Engi neer has no con tro l over costs o r the price o f labo r, equipment o r 

mate rial s, or over the Contrac to r's me th od o f pric ing, ruHJ that th e o pinio n o f pro bable con struc tion cost p rovid ed herein is mad e o n th e bas is o f the 

Enginee r's <.jual ifications and experience. Th e Enh,;n ccr m~kcs no warran ty , expr~ssed o r i m p l i ed ,~ the acc ~a racy if such o pin io n.s compared to bi:J o r ac tua1 

S mil e ro und trip up to $7.56 per CY fo r 15 mi le ro und trip . Co mpactio n o f hauled so il is S0 . .10 pe r CY. 
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10 SUMMARY 

The DCR analyzed four alternatives and selected a Recommended 
Alternative that controls the Sh.7 line Wash apex which may result in a 
reduction of regulatory floodplain on the fan. Each alternative is a 
variation of detention basin and / or channel concept. Through the 
analysis process for each alternative, various design and regulatory 
elements were discovered that effect cost or feasibility. T he ADMP 
recommended three detention basins on the fan along with floodwalls 
lining Skyline Wash to keep the flow contained. While the solution 
benefited the whole fan, it was cos tly. 

10.1 Alternatives and Recommended Al ternative 

Alternative 1A, estimated cost $6.5 to $6.6 million, is a 15-foot deep 
basin with single low flow pipe to Prospect Wash. This Alternative is 
the lowest cost and least complex with respect to number of pipes, 
structures, and channel improvements. The 15-foot basin depth allows 
a smaller basin foot print and land take, which saves earthwork and land 
costs. Costs for export of material could be an issue with this 
Alternative if a stock pile location cannot be found locally. In addition, 
maintenance could require the removal of 17.7 acre-feet of sediment 
every three years. The amount of sediment removal in a three-year span 
will most likely be less. The 1 00-year storm event could produce 11.15 
acre-feet of sediment and the annual yield could produce 2.18 acre-feet 
of sediment. The 100-year storm plus three annual storms equates to 
17.7 acre-feet of sediment. This has a very low probability that this will 
occur every three years. This may occur once or twice in a lifetime. 
There most likely will be six to seven acre-feet of removal every three 
years provided that it rains every year. 

Alternative 1B, es timated cost $7 .9 to $8.0 million, is a 10-foot deep 
basin with dual low flow pipes to Prospect and Skyline Washes. This 
Alternative is the second lowest cost and little more complex with the 
addition of the extra pipe and outlet structure. The 10-foot basin depth 
has a larger basin foot print than Alternative 1 which increase earthwork 
and land take costs. Like Alternative 1A export costs could get very 
large very quickly if a stock pile location cannot be found locally. In 
addition, maintenance could require the removal of 17.7 acre-feet o f 
sediment every three years. The amount of sediment removal in a 
three-year span will most likely be less. T he 100-year storm event could 
produce 11 .15 acre- fee t of sediment and the annual yield could produce 
2.18 acre-feet of sediment. The 100-year storm plus three annual 
storm s equates to 17.7 acre-feet of sediment. This has a very low 
probability that this will occur every three years. T his may occur once 
or twice in a lifetime. There most likely will be six to seven acre-feet of 
removal every three years provided that it rains every year. 

SUNRISE ENGINEERING • BUCKEYE 
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Alternative 2, estimated cost $29.0 to $62.6 million, is a channel that 
routes full apex flow to Prospect Wash. Prospect Wash requires rip rap 
revetment and this drives the cost. Other concerns for this Alternative 
are the ability to control the apex. Because the upper wash can still 
migrate it would be difficult to construct an inlet structure that would 
allow migration and still direct flow to the channel. Maintenance of this 
option would be less considering the channel would be self-cleaning. 
T he channel at Prospect Wash is undersized south of Roosevelt and 
would require full channel improvements to the FRS in order to convey 
the full after flow. 

Alternative 3, estimated cost $12.8 to $17.1 Million, is a combination 
basin and channel that routes approximately 900 cubic feet per second 
to Prospect \'{lash. Prospect Wash requires rip rap revetment and this 
drives the cost which the lower cost basin does not offset. This 
Alternative can save mo ney by not requiring improvements to Prospect 
Wash. The basin could be designed deeper which would save 
earthwork and land costs. Maintenance of this option would be less 
than Alternative 1A or 1B but more than Alternative 2. This is due to 
the fact that the larger outlet culvert can convey some sediment 
downstream. 

Sunrise's Recommended Alternative is Alternative 1A with PCC inlet 
with an estimated cost $7.6 to $7.7 Million. This alternative has the 
least cost, lowest earthwork, and least complex outflow. The lower cost 
of this alternative is within the budget supplied in the CIP submittal to 
the District. The amount of export of the alternatives could be a 
problem to find a location for stockpile or placement within the project 
area. This alternative has the least amount of export so as to minimize 
the issues of export placement. Single outflow is the least complex of 
the alternatives. Dual outflow alternatives are more costly due to 
double the amount of pipes and structures. This alternative minimizes 
the pipes and structures. The PCC inlet is the least expensive of riprap 
and RCC. The inlet will be more robust than riprap and include 
features to help it blend in with the natural landscape. 

10.2 ADMP Comparison 

A large detention basin is proposed at the fan apex as part of this 
project's recommended alternative (1A) which is consistent with the 
original ADMP's whole-fan solution. Alternative 1A's large detention 
basin will detain the 1 00-year flood and sediment, therefore eliminating 
avulsion and flooding uncertainty on alluvial fan area. However, the 
original ADMP proposed two additional smaller detention basins for 
two smaller washes on the east side (Coyote Wash and Rattler Wash). 
A second phase to this project could address the flooding issues due to 
these two smaller washes. 

SKYLINE FAN DCR 

10.3 Future Considerations 

As the project progresses a downstream flooding analysis study will 
need to be conducted. This study will notify downstream residents of 
the possible flooding hazards should a larger storm event pass through 
the basin. 

A CLOMR is anticipated to be prepared in conjunction with the final 
design of the Recommended Alternative. 

Final design could review solutions to control Skyline Wash lateral 
migration to reduce or eliminate the additional inlet structure area at the 
cost of installing lateral migration improvements. 

During final design the connection location with Prospect Wash should 
be reviewed. Another location up a Prospect Wash tributary could 
significantly shorten the pipe. 
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Date: June 25, 2012 

To: 
A/ ~, {~ 

Amir Motamedi, Manager, Hydrology & Hydraulics Br~ h,, ~ 1 

From: Ken Rakestraw, Hydrology & Hydraulics Branch 

Subject : Skyline Wash Proposed Basin, Impacts on Buckeye FRS No. 3 

Skyline Wash is located in the drainage area contributing to Buckeye Flood Retarding Structure No. 3 (Buckeye FRS 3). 

A detention basin is under consideration to manage floodwaters for the 100-year storm at a location along the wash 

immediately upst ream from an alluvial fan . The plan concept for the basin is t o divert f lows approaching the basin f rom 

the northwest to the south, t hus directing those f lows away from the fan and toward the west end of Buckeye FRS 3. 

Figure 1 shows a layout of the conceptual basin with the diversion toward the west end of Buckeye FRS 3. 

HEC-1 hydrology models from two different studies were modified to simulate t he diversion which would be affected at 

the proposed basin location. Existing cond itions hydrology models from the Buckeye/Sun Valley ADMS (2005), 100-yr 

24hr and from the Skyline Wash Floodplain Delineation Study (FDS-1997) (Contract 96-08), 100-yr 24hr and 100-yr 6hr 

were modified to divert the flows at the proposed basin location to the west. The hydrology for the ADMS model was 

the most recent hydrology study available and was available for the 24-hr storm duration only. The hydrology for the 

FDS study was more detailed with much smaller sub-basins and was available for both the 6-hr and 24-hr storm 

durations. The watershed maps showing sub-basin delineations for the two studies are attached as Figure 2 and Figure 

3. 

The unsteady flow HECRAS model developed for the Buckeye/Sun Valley ADMS was used to assess the hydraulics along 

Buckeye FRS 3. Figure 4 shows t he approximate location of t he HECRAS cross section stat ioning. 

Probable Maximum Flood (PMF)/Precipitation was not modeled. It is assumed that a basin designed for a 100-year 

st orm would be overwhelmed by inflows from a PMF and would have little impact on the PMF flow patterns. 

For the simulation of diversion due to the conceptual basin, storage effects of the basin on reduction of inflow peaks and 

volumes were not considered. As a result, the peak flows and volumes reaching the Buckeye FRS 3 are considered to 

be conservative. For t he Buckeye I Sun Va lley ADMS Model, all flow for sub-basin W1 was diverted from sub-basin W2 

to Sub-Basin V. Routing parameters were not modified. Table 1 shows the resulting change in peak f lows reaching 

Buckeye FRS 3. 

TABLE 1 

Buckeye/Sun Valley ADMS, 100yr, 24hr 

Concentration Peak Flow Peak Flow Unsteady Flow 
Point Without With HECRAS Model 

Diversion(ds) Diversion(cfs) Inflow Station 
VCP 526 2846 1382.00 
WCP 3648 2042 5698.20 
XCP 645 645 12889.70 
YCP 837 837 14443.5 

For the effective model study (Skyline Wash FDS}, all flow departing from Concentration Po int HC13 was diverted to the 

west. Those flows were then routed to Sub-Basin 527 and combined with 527 fl ows at a new concentration point 

(CP27) . Routing parameters were not modified. These flows were then routed through Sub-Basin 28 and sub-Basin 29 

to the extreme west end of Buckeye FRS 3. Tables 2 and 3 show the resulting change in peak flows reaching Buckeye 

FRS 3 for the 6-hr and 24-hr storms, respective ly. 

TAB LE 2 

Skyline Wash FDS, lOOyr, 6hr 

Concentration Peak Flow Peak Flow With Unsteady Flow 
Point Without Diversion (cfs) HECRAS M odel 

Diversion (cfs) Inflow Station 
521 1547 1547 14000 
HC20 1394 1394 12500 
HC17 1311 752 10000 
CP22 1474 1229 8000 
S23 1003 1003 6000 
CP24/524 2082 423 3000 
HC26 500 500 2000 
HC29 1267 4115 1000 J --------



TABLE 3 

Skyline Wash FDS, lOOyr, 24hr 

Concentration Peak Flow Peak Flow With Unsteady Flow 
Point Without Diversion (cfs) HECRAS Model 

Diversion (cfs) Inflow Stat ion 

S21 1152 1152 14000 

HC20 1001 1001 12500 

HC17 1338 805 10000 

CP22 876 876 8000 

S23 683 683 6000 

CP24/S24 2225 296 3000 

HC26 352 352 2000 
HC29 956 3838 1000 

---- - -

The hydraulic modeling of the diverted flow scenario shows very little change in maximum water surface profile along 

Buckeye FRS 3. Tables 4, 5, and 6 show compa risons of the maximum water surface at locations along the FRS. 

TABLE 4 

Buckeye/Sun Valley ADMS, 100yr, 24hr 

Unsteady Flow MaxWS MaxWS 
HECRAS Model Elevation-Ft Elevation-Ft 
St ation WITHOUT WITH 

Diversion Diversion Difference-Ft 

1000 1159.42 1159.42 0.00 

3000 1159.42 1159 .42 0.00 

6000 1159.42 1159.42 0.00 

8000 1159.42 1159.42 0.00 

10000 1159.42 1159.42 0.00 

12000 1159.42 1159.43 0.01 

14000 1159.43 1159.43 0.00 

TABLE 5 

Skyline Wash FDS, 100yr, 6hr 

Unsteady Flow MaxWS MaxWS 
HECRAS Model Elevation-Ft Elevation-Ft 
Station WITHOUT WITH 

Diversion Diversion Difference-Ft 
1000 1160.57 1160.32 -0.25 

3000 1160.57 1160.31 -0.26 

6000 1160.56 1160.30 -0.26 
8000 1160.56 1160.30 -0.26 
10000 1160.57 1160.31 -0.26 
12000 1160.57 1160.33 -0.24 

14000 1160.58 1160.34 -0.24 

TABLE 6 

Skyline Wash FDS, 100yr, 24hr 

Unsteady Flow MaxWS MaxWS 
HECRAS Model Elevation-Ft Elevation-Ft 
Station WITHOUT WITH 

Diversion Diversion Difference-Ft 
1000 1159.48 1159.47 -0.01 
3000 1159.48 1159 .47 -0.01 

6000 1159.48 1159.46 -0.02 

8000 1159.48 1159.46 -0.02 

10000 1159.48 1158.47 -0.01 

12000 1159.49 1158.48 -0.01 

14000 1159.49 1159 .48 -0.01 
I 

Each of the modeling runs show that the maximum water surface profi les fo r the "w ith diversion" analysis results in 

v irtua lly the same or slightly lower elevations than the "without diversion" runs. It is notable that at time intervals near 

t he peaks of the inflow hydrographs and during the rise in storage in Buckeye FRS 3, the "with diversion" water surfaces 

are higher along the western portion of the FRS when compared to the "without diversion" runs (Note : HECRAS station 

1000 is near t he extreme western end of the FRS). Results at selected locations for each of the modeled storms are 

shown in Table 7. 
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TABLE 7 

Buckeye Sun Valley Skyline Wash FDS Skyline Wash FDS 
Unsteady Flow HECRAS 100yr, 24hr 100yr, 6hr 100yr, 24hr 
Model Without With Without With Without With 
Station Diversion Diversion Diversion Diversion Diversion Diversion 
Time Interval (hrs) 1250 0430 1250 
1000 1155.78 1156.91 1157.31 1158.39 1158.11 1158.62 
3000 1155.92 1156.78 1157.37 1158.27 1158.12 1158.48 
6000 1157.54 1156.67 1157.49 1158.19 1158.11 1158.15 
8000 1157.40 1156.65 1158.22 1158.29 1158.19 1157.98 
10000 1157.31 1156.68 1158.44 1158.38 1158.21 1157.82 
12000 1157.25 1156.89 1158.46 1158.44 1158.16 1157.64 
14000 1157.21 1157.08 1158.5 1 1158.51 1158.09 1157.52 

The resultant water surface rise on the western portion of Buckeye FRS 3 due to the westward diversion of flow varies 

from about 0.5 foot to about 1.1 foot at time intervals near the peak inflows to the Structure. At and near these peak 

inflow time intervals, these higher water surface elevations contribute to increased flows out of the Principal Spillway on 

the west end of the Structure, resulting in less maximum storage volume in Buckeye FRS 3 and lower maximum water 

surface elevations for the "with diversion" scenario. 

The hydrology and hydraulics models used in the analysis are included on the attached CD. 

Notes: Please note that this is a planning level analysis. Sediment basins and hydraulic structures will have to be 

designed at the inflow point of the proposed diversion into Buckeye FRS 3 which may affect the water surface elevation. 
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Seismic Refraction Survey Report 

l 

Skyline Fan Design Concept Review 

Buckeye, Arizona 

January 24, 2013 

Terracon Project No. 65125286 

EXPIRES 3/31/2014 

Prepared for: 
Sunrise Engineering 

Mesa, Arizona 

Prepared by: 
Terracon Consultants, Inc. 

Tempe, Arizona 
P: 480.897.8200 
F: 480-897-1133 

( 

January 24, 2013 

Sunrise Engineering, Inc. 
21 52 S. Vineyard , Suite 123 
Mesa, Arizona 85210 

Mr. Ricky M. Holston, P.E. 
; 

Seismic Refraction Survej"Report 
Skyline Fan Design Confopt Review 
Vicinity of Watson and; McDowell Roads 
Buckeye, Arizona 
Terracon Project N 

Dear Mr.' Holston : 

lrerracan 

Te<racon C~~ Inc. (Terracon) has completed seismic refraction surveys, surtace 
sampl ing and tes~g o t.._ designated areas fo r the Skyline Fan located in Buckeye, Arizona . 
These services "'jere perfCJr;~ed in general accordance with our proposal number P6511 0353, 
dated February/ 3, 2012. Th1s~eport presents the results of the seismic refraction surveys 

e predetermined N~locations within the proposed drainage basin of the project 
and providej geotechnical engineeri~ recommendations concerning the rippabi lity of the 
existing suza~e and subsurface soil or rock interpreted from the refraction data at the selected 
survey loeations. This report also provid)s~he results of laboratory tests for surface soil 
samples/ collected at seven different locations on the project as designated by Sunrise 

" 
""-

'· We appreciate the opportunity to be of service to you on thl s project. If you have any questions 
conl erning this report, or if we may be of further service, please contact us. 

Sincerely, 
; 
iTerracon Consultants, Inc. 

EXPIRES 3/31/2014 

Donald R. Clark, P.E. 
Senior Principal 

N:\Projects\2012\651 25286\Working Flles\DRAFTS (Proposai-Reports-Communications)\65125286.Skyline Fan OCR REVISED.rpt.doc 

Copies to : Addressee (1 via email) 



SEISMIC REFRACTION SURVEY REPORT 
SKYLINE FAN DESIGN CONCEPT REVIEW 

VICINITY OF WATSON AND MCDOWELL ROADS 
BUCKEYE, ARIZONA 

Terracon Project No. 65125286 
January 24, 2013 

INTRODUCTION 

This report presents the results of our seismic refraction surveys performed for the planned 

improvements that are being considered for the Skyline Fan Design Concept Review located in 

Buckeye, Arizona. The purpose of these services is to provide a seismic refraction study in order 

to assess the excavation conditions of existing subsurface materials within the proposed drainage 

basin and wash areas of the project and to provide a basis of determining the necessity of 

additional geotechnical exploration at the site. Additionally , surface samples of soils within the 
wash were obtained and subjected to laboratory testing to determine engineering characteristics of 

the soils for use in sediment transport analyses. 

Our scope of engineering services for this project included performing five (5) seismic refraction 
survey lines to assess the upper 28 to 65 feet of the subsurface profile located at the project 
site. The seismic refraction line locations where determined by Sunrise Engineering and were 

staked in the field prior to performing the refraction surveys. All seismic lines were located 

within 30 feet of the proposed staked locations. Additionally , surface sampling was conducted 
at seven (7) locations, as determined by the Sunrise Engineering representative , for further 

laboratory testing including sieve analyses and Atterberg Limit determinations. 

This report contains our interpretation of the subsurface conditions at each of the survey locations 

based on the compression wave (p-wave) velocities obtained from each of the seismic refraction 

lines. This report also contains the description of the expected rippability of the subsurface 

materials based on correlations with p-wave velocity as referenced in the Caterpillar (CAT) 

Performance Handbook, Edition 31 . 

A site plan with the seismic refraction line locations and the results of seismic refraction testing are 

included in Appendix A of this report. The locations of surface sampling and the results of the 

laboratory testing of these samples are included in Appendix B of this report. 

R s 

Seismic Refraction Survey Report lrerracon Skyline Fan Design Concept Review • Buckeye, Arizona 
January 24, 2013 • Terracon Project No. 65125286 

PROJECT INFORMATION 

Site Location and Description 

ITEM j DESCRIPTION 

Location 

Existing site features 

Surrounding developments 

Current ground cover 

Existing topography 

Site Geology 

· The site is located in the White Tank Mountains Skyline Fan area 
north of Buckeye, Arizona (as shown on Exhibit A-1) 
The entire site is native desert along the Skyline Fan in the White 
Tank Mountains. Various amounts of trash and debris were noted 
on the surface at different locations within the project limits. 

l No~ East, West and South: Native desert and mountains. 
Typically sand , silt, cobbles and gravels with a sparse growth of 
small trees, bushes and grasses. 
The topography within the project area varies from flat within the 
confines of the channels and basins with sloping surfaces outside 
of the channel and basin areas. The overall topography at the 
location of the seismic refraction line locations was relatively flat 
with elevation differences of 3 feet or less 

The project site is located to the north of Buckeye, in the White Tank Mountains in Arizona. 

Specifically, the study area is a alluvial fan located at the base of the White Tank Mountains. The 

White Tank Mountains are one of many mountain ranges in the Basin and Range physiographic 

province of Arizona. The Basin and Range province in the vicinity of the study area is characterized 
by relatively small mountain ranges of modest topographic relief separated by wide, gently sloping 

piedmonts and basin bottom river drainages. The geomorphic surfaces and associated deposits 

were formed during discrete time intervals ranging from the late Tertiary to the late Holocene 

C Field and Pearthree, 1991 ). 

In accordance with 2Field (1994) , downwearing and reduction of stream gradients, since that time 

in the White Tank Mountains, has led to the permanent entrenchment of Pliocene and Pleistocene 
alluvial fans containing debris-flow deposits. The White Tank Fan is an active secondary fan 
forming at the termini of fan head trenches passing through the older deposits. Sediments on the 

White Tank Mountain Fan are predominately composed of sand and are derived from similar 

source-area lithologies. Granite, granodiorite, and felsic gneiss found in the White Tank Fan 

drainage basins weather to sand-, silt-, and clay-sized particles. Large boulders and cobbles are 
rare on the fan and are derived from Pleistocene debris-flow deposits near the fan apex and along 

1Field , J.J. and Pearthree, PA, 1991 , Surficial Geology Around the White Tank Mountains, Central Arizona, 
Arizona Geological Society. 
2Field J.J., 1994, Surficial Processes on Two Fluvially Dominated Alluvial Fans in Arizona, Arizona 
Geological Society. 
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the fan margins. The thickness of late Holocene deposits is less than nine feet on the White Tank 
Fan (Field , 1994). 

Based on an Arizona Geological Survey map CField and Pearthree, 1991 ), a portion of which is 
shown in Exhibit A-2 , the seismic survey lines, marked "Line 3" and "Line 5" , were located within 
zone "Y2" on the map. In accordance with Field and Pearthree, 1991 , this zone is characterized as 
late Holocene alluvial fans, low terraces, and active stream channels areas, less than 3,000 years 
in age. Alluvial fan deposits on the lower piedmont are fine silts and sands. Middle piedmont 
surfaces and active channels extending into the White Tank Mountains are very gravelly sands and 
silts. Surfaces are typically undissected and display distributary drainage patterns, although 5 foot 
arroyo cuts occur locally on the lower piedmont. Surfaces are typically smooth, but bar and swale 
topography is present on the middle piedmont. Desert pavement and desert varnish are absent. 
These areas are subject to occasional to frequent flooding. 

The seismic survey lines marked "Line 1", "Line 2" and "Line 4" were located in zone "M1b" which 
is characterized as a middle to late Pleistocene alluvial fan area. This zone is less than 150,000 to 
300,000 years in age. Deposits are a poorly sorted, angular to subangular admixture of silt, sand, 
and gravel. The surfaces are moderately dissected on the upper piedmont with 3-20 feet of relief 
above active channels. On the lower and middle piedmont, relief may be less than 3 feet. 
lnterfluve areas are broad and flat with original gravel bar and swale topography poorly preserved. 
A moderately to well developed cobble to pebble desert pavement is found over 50 to 75 percent of 
the surface. Underlying soils are characterized by weakly developed argillic horizons, typically 
above a stage II calcic horizon. Most areas are isolated from flooding except in entrenched 
channels, but areas of low relief on the middle and lower piedmont could become susceptible to 
flooding with relatively minor shifts in depositional patterns. 

Site Exploration 
The seismic refraction surveys were conducted on January 3 and 4, 2013, with a two-man crew 

equipped with a twenty four (24) channel seismograph, twenty four (24) geophones and a 
computer to record and store field data. The spacing between geophones was set at ten (1 0) feet 
with a total line length of 240 feet. Six (6) forward, intermediate and reverse seismic traverses 
were performed along each of the five (5) lines located on the site. All field data obtained was 
reduced with the Seislmager software program to generate appropriate time-distance curves. The 
seismograph equipment used for the seismic refraction survey was an ES-3000 manufactured by 
Geometries, Inc .. 

The seismic refraction method of field exploration consists of measuring (at known points along the 
surface of the ground) the travel time of compressional waves (p-waves) generated by an 
impulsive energy source, recorded by a detector (geophone). The field data recorded consists of 
the time it takes the compressional wave to travel from the source to the detectors, and the 
distance between the detector and the source. Depending upon the hardness and depth of 
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subsurface materials, the travel time of the compressional vvaves are shortened and refracted 
quicker as the material becomes harder with depth. 

The data obtained from our field exploration was evaluated and interpreted using Snell's law to 
determine the compressional wave velocities of each subsurface stratum. From these 
interpretations, the depth to various strata was determined along the alignment of each of the 
traverses. 

In addition to the seismic lines, seven bulk samples were collected during the site visit at 
locations determined by Sunrise Engineering. The samples were taken to the laboratory for soil 
characterization (sieve analyses and Atterberg limits). The locations of these shallow surface 
samples are summarized on Exhibit B-1 in Appendix B. The results of the laboratory testing 
performed on these soil samples obtained from the site during the field exploration are also 
included in Appendix B of this report. Laboratory test results indicate that the surface soils are 
mostly poorly graded sand, and well-graded sand with silt and gravel. 

Results and Recommendations 

The seismic refraction survey data was reduced using Snell's law. The data developed includes the 
compressional or p-wave velocity and thickness of each distinct material layer encountered. P­
wave velocities are an indication of the material's hardness, (i .e. , the faster the velocity, the harder 
the material) . Results of each seismic survey line are presented in Appendix A, on Exhibits A-3 
through A-7. Each section line represents a corresponding line on the Site Plan, as shown on 
Exhibits A-1 and A-2 in Appendix A. The compressional seismic wave-velocities are indicated on 
the cross section of each layer. Please note the compressional seismic wave-velocities obtained 
are an average value for certain depth; localized variances of the velocities may be encountered 
and should be expected. 

Based upon the compressional wave velocities measured at each of the seismic survey lines, the 
data suggest a three layer profile of subsurface materials. In general , findings of the seismic 
refraction surveys were consistent with an upper soil layer overlying a more dense/harder soil , 
cemented soil or weathered rock layer. A surficial loose soil layer profile was found at all five (5) 
survey locations. Below this surficial layer, a denser/harder soil layer was determined as a result of 
the seismic data analyses. In some cases (at Lines 1, Line 3 and Line 5), a third subsurface layer 
was encountered. Based on our review of the geologic conditions at the site and the p-wave 
velocities, the following table presents our interpretation of inferred subsurface conditions at each 
survey line: 

Resourceful • Reliable • Responsive 4 
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Approximate Depth 
Inferred Subsurface 

Description to Bottom of Stratum Material* 
(feet) 

Stratum 1 3 to 10 Sand with silt a~gravel 

Medium dense to dense or 
Stratum 2 7 to 47 

hard soil/cemented soil 

Medium dense to dense or 
Stratum 3 8 to 77 hard soil/cemented soil or 

weathered rock 

~ 

lrerracon 

Approximate P-Wave Velocity (ft/s) 
Line ~ne Line Line Line 

1 2 3 4 5 
1 ,063 t 1 '116 1,094 1,210 1 ,211 

I ---

3,164 -- 2,408 -- 2,216 
t-

6,984 4,632 3,336 J 4,425 ~96 

*The inferred subsurface materials were interpreted on the basis of the anticipated geologic conditions at the site 
and published correlations of subsurface materials and compression wave velocities . 

It should also be noted that the velocities summarized above and as shown on each of the cross­
sections in Appendix A provide the average velocity of a layer based upon the twenty four (24) 
geophone readings. Some variation of velocity and hardness could exist within a given strata. The 
strata lines in Appendix A are an interpretation of the data; in-situ, the transitions, particularly in 
bedrock, could be more gradual. 

Caterpillar, Inc. has published performance criteria for excavation of subsurface materials using 
various construction equipment and based on correlations with compressional wave velocities. 
These data are contained in the Caterpillar Performance Handbook, Edition 31 (2000). The 
caterpillar performance criteria includes three categories of excavation including Rippable, Marginal 
(i .e. marginally rippable) and Non-Rippable. These ranges vary by compression wave velocity and 
size of equipment. Based upon the Caterpillar data and our interpretation of the subsurface 
conditions as previously discussed, we have assigned the following excavation conditions 
(rippability) based on the use of a Caterpillar 01 OR Ripper: 

A · t D th t Approximate P- -f Rippability Based on 
Description B ~proxl;ns~ e t ep(f ~) 

1 
(Compressional) Wave Caterpillar D10R Ripper and 

0 om 0 ra urn ee Velocity (feet/s) Seismic Velocity* 

Stratum 1 3 to 10 1,063 to 1,211 

Stratum 2 7 to 47 I 2,216 to 3,164 Rippable to 7,000 ft/s 

Stratum 3 8 to 77 2,896 to 6,984 
*Source: Caterpillar Caterpi ll ar Performance Handbook, Edition 31 (2000) . 

Based upon the results of the seismic data and published correlations of material rippability , it 
appears that the materials identified within the depth of the seismic refraction surveys should be 
rippable with a Caterpillar 01 OR ripper equipped with a ripping attachment or a similar piece of 
excavation equipment. However, the Stratum 3 bedrock at the location of seismic line 1 has a p­
wave velocity close to the marginal limit and may present more difficulty in excavation. It should be 
emphasized the rippability of the material is highly dependent upon the excavation equipment. The 
above guidelines are based upon a Caterpillar 01 OR with a multi- or single-shank ripper. 
Rippability is also dependent upon bedding and fracturing of the material. Should different 

e·-·•>Urcef.JI • Re 1able • K.>...;ponslve 5 
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lrerracon 

equipment be anticipated for use in the actual construction , excavation characteristics of the 
materials should be expected to change. 

GENERAL COMMENTS 
The analysis and engineering interpretation and recommendations presented in this report are 
based upon the data obtained from the seismic refraction lines performed at the indicated 
locations and from other information discussed in this report. This report does not reflect 
variations that may occur between areas, across the site, or due to the modifying effects of 
construction or weather. The nature and extent of such variations may not become evident until 
during or after construction . If variations appear, we should be immediately notified so that 
further evaluation and supplemental recommendations can be provided. 

This report has been prepared for the exclusive use of our client for specific application to the 

project discussed and has been prepared in accordance with generally accepted geotechnical 
engineering practices. No warranties , either express or implied , are intended or made. Site 
safety, excavation support, and dewatering requirements are the responsibility of others. In the 
event that changes in the nature, design , or location of the project as outlined in this report are 
planned , the conclusions and recommendations contained in this report shall not be considered 
valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this 
report in writing . 

Resourcefu • R£ luole • Responsive 6 
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APPENDIX A 

SITE PLAN, GEOLOGICAL MAP 
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AND SEISMIC REFRACTION LINE RESULTS 
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APPENDIX 8 

SOIL SAMPLING 
AND LABORATORY TEST RESULTS 
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A total of seven surface soil samples were obtained from the area of the project at locations 
designated by Sunrise Engineering Initially, test borings by hand augering were planned to a 
depth of five (5) feet at each sampling location. However, the cemented and/or dense, or loose 
(caving soils) conditions of the near surface soils caused refusal to hand augering at 
approximately one foot below the surface. Accordingly , surface samples were obtained to a 
depth of only one foot at each of these locations. The samples were obtained from the site on 
January 3 and 4, 2013. The sample locations were as follows: 

Sample Approximate Coordinates Depth (feet) 

S-1 33° 28' 01.25322"N 112° 33' 33.86625"W 0-1 

S-2 33° 28' 07.53809"N 112° 33' 40.61166"W 0-1 

S-3 33° 28' 20.19279"N 112° 33' 22.14765"W 0-1 

S-4 33° 28' 22.20937"N 112° 33' 26.71686"W 0-1 

S-5 33° 28' 33.63281"N 112° 33' 46.96861"W 0-1 

S-6N and S-6S 33° 28' 32 .94932"N 112° 34' 05.47953"W 0-1 

S-7 33° 28' 43.20498"N 112° 33' 52.90620"W 0-1 

The coordinates of the sample locations outlined in the table were provided by Sunrise 
Engineering. 

Laboratory Testing 

Laboratory tests were conducted on the shallow surface soil samples and the test results are 
presented in this appendix. Laboratory tests were performed in general accordance with the 
applicable ASTM , local or other accepted standards. 

Soil samples obtained from the site were tested for the following engineering properties: 

• Sieve Analysis • Atterberg Limits 

Resourceful • Reliable • Respons1ve Exhibit B-1 
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GRAIN SIZE DISTRIBUTION 
ASTM 0422 

U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS I HYDROMETER 

6 4 2 1.5 1 3/4 1/23/8 3 6 810 14 16 20 30 40 50 60 100140 200 
100 I ~ I\~ ~ .. I ~ I I I I I I I I 

......._ : 
95 

~ I c ~ ~ ~ ~~ 90 

(~ 
85 ~ 

~ ~ \ 
~ 1\ 80 

75 ~ lt. 1\ 
~ \ \i 1\ \ 

70 
~ 1\ \ 

1- 65 

rl \ I 

~ 60 w I '~ ~~ \ 5: 
>- 55 co ~ I\ \ r:t: 
w 50 z 'trJ, ~ L:L 
1- 45 

1\ \ z 
w 
~ 40 

\ w 
I\ ~ 0... 

35 
\ 1\ 30 

~\ : 

25 ~ ~ 1 \ 
. \ 

20 
~ ~ ~ ~\ ~ 15 1\ : 

I ~ 1 I ~ 
f\ 10 

l'c ~\ ~ 
5 ~ 

0 
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GRAIN SIZE IN MILLIMETERS 

COBBLES 
GRAVEL I SAND 

SILT OR CLAY 
coarse I fine I coarse medium fine 

Boring ID Depth USCS Classification LL PL PI Cc Cu 

• S-1 0.0 POORLY GRADED SAND with GRAVEL(SP) NP NP NP 0.60 8.73 

III S-2 0.0 POORLY GRADED SAND with GRAVEL(SP) NP NP NP 0.40 15.64 

.... S-3 0.0 WELL-GRADED SAND with SILT and GRAVEL(SW-SM) NP NP NP 1.28 14.31 

* S-4 0.0 POORLY GRADED SAND(SP) NP NP NP 0.90 7.95 

0 S-5 0.0 POORLY GRADED SAND with GRAVEL(SP) NP NP NP 0.79 9.29 

Boring ID Depth D100 Dso 0 30 D10 %Gravel %Sand %Silt %Clay 

• S-1 0.0 50 2.133 0.559 0.244 29.3 68.7 2.0 

III S-2 0.0 75 6. 187 0.992 0.396 43.1 54.6 2.3 

.... S-3 0.0 75 2. 101 0.628 0.147 23.9 70.7 5.5 

* S-4 0.0 75 1.243 0.419 0.156 14.5 81 .1 4.5 

0 S-5 0.0 75 2.279 0.664 0.245 27.7 69.5 2.8 
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LABORATORY TESTS ARE NOT VALID IF SEPARATED FROM ORIGINAL REPORT GRAIN SIZE· USCS-2 651 25286.GPJ TERRACON2012 GOT 2/1113 
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SUMMARY OF LABORATORY RESULTS 

uses In-Situ Properties Classification Expansion Testing Corrosivity 
Borehole Depth 

No. (ft.) Soil Passing Atterberg Limits Dry Water Expansion Remarks 
Class. 

Dry Density Water #200 Density Content Surcharge Expansion Index pH Resistivity Sulfates Chlorides 
(pel) Content{%) 

Sieve (%) LL PL PI (pel) (%) (psf) (%) El50 (ohm-em) (ppm) (ppm) 

S-1 0 SP 2 NP NP NP 

S-2 0 SP 2 NP NP NP 

S-3 0 SW-SM 5 NP NP NP 

S-4 0 SP 4 NP NP NP 

S-5 0 SP 3 NP NP NP 

S-6-N 0 SP 3 NP N P NP 

S-6-S 0 SP 3 NP NP NP 

S-7 0 SP 2 NP NP NP 

REMARKS 
1. Dry Density and/or moisture determined from one or more rings of a multi-ring sample. 
2. Visual Classification . 
3. Submerged to approximate saturation. 
4 . Expansion Index in accordance with ASTM D4829-95. 
5. Air-Dried Sample 
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1 ********** ** *** **** * **** *** ************* * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 16JUL12 TIME 12:27:54 

X 
X 
X 

X XXXXXXX XXXXX 
X X 
X X 

xxxxxxx xxxx 

X 
X 
X 
X 
X 

X X X 
X 
X 

X X 
X XXXXXXX XXXXX 

X 

X 

X 
XX 

X 
XXXXX X 

X 
X 

XXX 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, HEClDB, AND HEClKW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 197 3-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-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 

LINE 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

HEC-1 INPUT 

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

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 6-HOUR STORM 
FILE NAME: SKYLINE6, OAT 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 

PAGE 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 

LINE 

45 
46 
47 

48 
49 
50 
51 
52 

* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

IT 
rn 
IO 
m 
~ 

~ 

~ 

m 
m 
~ 

~ 

~ 

m 
~ 

~ 

~ 

m 
~ 

~ 

~ 

m 
~ 

~ 

~ 

3 
15 

5 
2. 80 
. 000 
. 087 
. 962 
2. 78 
2. 73 
• 000 
. 087 
. 950 
2. 58 
. 000 
.135 
• 946 
2. 27 
• 000 
.179 
.927 
2.24 
. 000 
. 212 
. 907 

0.01 
. 008 
.099 
.~2 

0. 50 
2. 80 
.009 
.100 
. 963 
16.0 
. 015 
.152 
.9~ 

~.0 

. 021 

.201 

. 945 
100.0 
.~4 

.239 

.~0 

. 016 

.118 

. 983 

• 016 
.120 
. 975 

. 020 

.175 
• 973 

• 035 
.232 
. 964 

. 043 

.271 

. 954 

300 

.025 

.138 
• 991 

. 025 

.163 

. 988 

. 030 

.222 
• 987 

• 051 
. 281 
. 982 

. 059 

. 321 

. 977 

.033 

.216 
1.000 

.034 

.252 
1. 000 

.048 

.304 
1.000 

.071 
• 364 

1. 000 

.078 

.408 
1.000 

BASIN Sl - BEGINNING OF SKYLINE WASH 
* DDM ***** Updated ***** 

KK S1 
KM BASIN S1 

.041 

.377 

. 042 

. 451 

.063 

.472 

.087 

. 500 

.098 

.515 

. 050 

. 834 

.051 
• 694 

. 076 

. 670 

.105 
• 658 

.119 

. 627 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

. 058 

. 911 

• 059 
• 837 

. 090 

. 796 

.125 
• 773 

.141 

. 735 

KM 
KM 
KM 
BA 
LG 
UI 

L= 1.2 Lea= .6 S= 1102.5 Kn= .050 LAG= 16.6 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

• 51 
.25 .25 3.95 .53 18.00 

103. 273. 577. 783. 1122. 746. 585. 489. 
HEC-1 INPUT 

. 066 
• 931 

• 067 
. 900 

.105 

. 868 

.143 
• 841 

.162 

. 814 

400. 

. 074 
• 950 

.076 
• 938 

.119 

.912 

.160 
• 888 

.186 

. 864 

306. 

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

UI 
UI 
UI 

248. 
20. 

0. 

206. 
20. 
0. 

151. 
20. 
0. 

123. 
20. 

0. 

102. 
20. 

0. 

79. 
0. 
0. 

60. 
0. 
0. 

BASIN S2 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 

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

KK S2 
KM BASIN S2 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

51. 
0. 
0. 

KM L= .9 Lea= .6 S= 916.1 Kn= .050 LAG= 16.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

48. 
0. 
0. 

20. 
0. 
0. 

PAGE 



53 
54 
55 
56 
57 
58 

59 
60 
61 

62 
63 
64 
65 
66 
67 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

80 
81 
82 
83 

LINE 

84 
85 
86 
87 
88 
89 

BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

• 22 
. 25 
46. 

105. 
9. 
o. 

HC2 

.25 
130. 

82. 
9. 
0. 

3. 95 
269. 

60. 
9. 
0. 

Preserved 

.53 18.00 
364. 496. 

51. 38. 
9. 0. 
0. 0. 

310. 
32. 

0. 
0. 

251. 
23. 

0. 
0. 

207. 
23. 

0. 
0. 

166. 
12. 

0. 
0. 

124. 
9. 
0. 
0. 

KK 
KM 
HC 

COMBINE HYDROGRAPHS FROM Sl AND S2 - UPSTREAM PORTION OF SKYLINE WASH 
2 0. 7296 

* DDM Preserved ***** 

KK R2-3 
KM ROUTE HYDROGRAPH HC2 THROUGH 83 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 2930 .029 
RJ( 1000 1030 1100 1120 1130 1190 1220 
RY 1626 1624 1594 1594 1596 1624 1626 
* BASIN 83 - MAIN SUBBASIN FOR GRANITE FALLS WASH 

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

KK S3 
KM BASIN S3 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1. 5 Lea~ 1. 0 s~ 481.0 Kn~ • 040 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
• 65 
• 20 

104. 
420. 

70. 
20. 

0. 

.25 
180. 
348. 

51. 
20. 

0. 

4.00 
422. 
274. 

51. 
0. 
0. 

* DDM * * * * * Preserved 

KK HC3 

• 52 
652. 
245. 

49. 
0. 
0. 

13.00 
797. 
212. 

20. 
0. 
0. 

1088. 
164. 
20. 

0. 
0. 

945. 
133. 

20. 
0. 
0. 

1250 
1625 

21.0 

652. 
115. 

20. 
0. 
0. 

567. 
99. 
20. 
0. 
0. 

492. 
80. 
20. 
0. 
0. 

KM COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM 83 - CONFLUENCE OF SKYLINE 
KM WASH AND GRANITE FALLS WASH 
HC 2 1. 3787 
* DDM ***** Preserved ***** 

HEC-1 INPUT 

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

KK 
KM 
RS 
RC 
RX 
RY 

R3-4 

1 
• 07 

1000 
1520 

ROUTE COMBINED HYDROGRAPHS HC3 THROUGH S4 - SKYLINE WASH 
FLOW -1 
.036 .07 
1030 1085 
1518 1496 

2927 
1160 
1496 

.032 
1200 
1498 

1240 
1516 

1250 
1518 

1275 
1520 

BASIN 84 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM Updated ***** 

PAGE 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

101 
102 
103 
104 

105 
106 
107 
108 
109 
110 

111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 

LINE 

122 
123 
124 
125 

KK S4 
BASIN 84 KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.3 Lea~ .6 S~ 503.9 Kn~ .040 LAG~ 

KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS 
. 41 
. 20 
85. 

196. 
16. 

0. 

.25 
231. 
156. 

16. 
0. 

4. 00 
486. 
114. 

16. 
0. 

Preserved ***** 

. 52 
656. 

95. 
16. 

0. 

KK HC4 

USED FOR THIS BASIN 

13.00 
913. 579. 

73. 63. 
0. 0. 
0. 0. 

465. 
41. 
0. 
0. 

16.2 

386. 
41. 

0. 
0. 

312. 
28. 

0. 
0. 

234. 
16. 

0. 
0. 

KM COMBINE HYDROGRAPH R3-4 WITH HYDROGRAPH FROM S4 - CONCENTRATION POINT 
KM ON SKYLINE WASH. 
HC 2 1. 7864 
* DDM ***** Preserved ***** 

KK R4-7 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS 
1 

• 07 
1000 
1462 

FLOW -1 
.036 .07 
1025 1055 
1460 1462 

2211 
1120 
1462 

HC4 THROUGH S7 - SKYLINE WASH 

.022 
1145 
1432 

1180 
1432 

1240 
1456 

1370 
1462 

BASIN S7 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 
WASH 

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

KK S7 
KM BASIN S7 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .9 Lea~ .6 s~ 955.3 Kn~ .040 LAG~ 12.7 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.13 

.20 .25 4.00 .52 12.00 
37. 147. 254. 365. 229. 178. 137. 97. 
41. 30. 22. 17. 12. 7. 7. 7. 

0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 

Preserved 
HEC-1 INPUT 

78. 
7. 
0. 
0. 

53. 
0. 
0. 
0. 

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

KK 
KM 
KM 
HC 

IHC7 
COMBINE HYDROGRAPHS R4-7 AND S7 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
WASH 

2 1. 9208 
BASIN SS - BEGINNING OF MOUNTAIN WASH 

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

PAGE 
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I 

I 
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I 

I 

I 

I 

126 
127 
12a 
129 
130 
131 
132 
133 
134 
135 
136 
137 

13a 
139 
140 
141 
142 
143 

144 
145 
146 
147 
14a 
149 
150 
151 
152 
153 

154 
155 
156 
157 

15a 
159 
160 
161 

LINE 

162 
163 
164 

KK SS 
KM BASIN S5 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1. 4 Lea~ . 7 s~ 654. a Kn~ . 050 LAG~ 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .53 
LG .25 .25 3.95 .53 20.00 
UI a9. 164. 3a5. 573. 705. 9aa. 6a9. 
UI 334. 265. 219. 195. 157. 120. 104. 
UI 43. 43. 43. 18. 17. 17. 17. 
UI 17. 0 . 0. 0 • 0. 0. 0. 
UI 0. 0 . 0. 0 • 0. 0. 0. 
* DDM ***** Preserved 

KK R5-6 
KM ROUTE HYDROGRAPH S5 THROUGH S6 - MOUNTAIN WASH 
RS 1 FLOW -1 
RC .07 .036 .07 2494 .030 
RX 1000 1025 1075 1105 1150 1170 1220 
RY 14a0 1476 1476 1460 1454 1454 147a 
* BASIN S6 - SUBBASIN TRIBUTARY TO MOUNTAIN WASH 

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

KK S6 
KM BASIN S6 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ . 8 Lea~ . 4 s~ 491.4 Kn~ • 042 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
• 25 
. 21 
75. 
71. 
0. 

.25 
289. 

52. 
0. 

4.00 
495. 

35. 
0. 

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

KK HC6 

.52 
6ao. 

33. 
0. 

15.00 
415. 
13. 

0. 

323. 
13. 

0. 

244. 
13. 

0. 

20.2 

532. 
93. 
17. 

0. 
0. 

1240 
14aO 

12.3 

172. 
13. 
o. 

459. 
6a. 
17. 

0. 
0. 

135. 
0. 
0. 

396. 
65. 
17. 

0. 
0. 

93. 
0. 
0. 

KM COMBINE HYDROGRAPHS R5-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 
KM SKYLINE WASH 
HC 2 0. 11a1 
* DDM ***** Preserved 

KK HC7 
KM COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH WITH 
KM SKYLINE WASH 
HC 2 2. 6995 
* DDM ***** Preserved ***** 

HEC-1 INPUT 

ID •....•• 1. .••..• 2 ..•.•.. 3 .•.••.• 4 ••••••• 5 ••••••• 6 •••••.• 7 •••..•. a ....... 9 ..•..• 10 

KK R7-12E 
KM ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 
RS 1 FLOW -1 

PAGE 

165 
166 
167 

16a 
169 
170 
171 
172 
173 
174 
175 
176 
177 

17a 
179 
1aO 
1a1 

1a2 
1a3 
1a4 
1a5 
1a6 
187 
188 
189 
190 
191 
192 

193 
194 
195 
B6 
197 
19a 

LINE 

199 
200 

RC 
RX 
RY 

. 07 
1000 
1430 

. 036 
10a5 
1424 

.07 
1170 
1422 

1930 
1240 
1420 

.0166 
1255 
1422 

1265 
1424 

1310 
1428 

1350 
1430 

BASIN Sl2E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 

* DDM ***** Updated 

KK S12E 
KM BASIN S12E 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .6 Lea~ .2 S~ 142.9 Kn~ .030 LAG~ 7.a 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

• 05 
.15 .25 3.91 .55 1a.oo 
47. 167. 200. 114. 70. 44. 27. 16. 
5. 5. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 

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

KK HC12E 

11. 
0. 
0. 

5. 
0. 
0. 

KM COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
KM SKYLINE WASH 
HC 2 2.7544 
* BASIN S8 - BEGINNING OF PYRITE WASH 

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

KK sa 
KM BASIN Sa 
KM THE FOLLOWING PARAMETEB.S WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .4 S= 692.1 Kn= .050 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .34 
LG .25 .25 3.95 .53 20.00 
UI aa. 352. 614. 906. 5a5. 452. 354. 
UI 105. al. 62. 43. 3a. 17. 17. 
UI 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved 

KK Ra-9 
KM ROUTE HYDROGRAPH S8 THROUGH S9 - PYRITE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 911 .013 
RX 1000 1020 1050 1065 10a0 1125 11a5 
RY 1518 1518 1494 1492 1494 1494 1520 

BASIN S9 - SUBBASIN TRIBUTARY TO PYRITE WASH 
* DDM Updated ***** 

HEC-1 INPUT 

13.0 

254. 
17. 

0. 
0. 

1190 
1524 

200. 
17. 
o. 
0. 

145. 
17. 

0. 
0. 

ID •••.••• 1. •••.•. 2 ••.•••• 3; ••••.• 4 •.•...• 5 ...•... 6 •.•.... 7 ••..••• a ....... 9 •••••• 10 

KK S9 
KM, BASIN S9 

PAGE 



201 
202 
203 
204 
205 
206 
207 
208 
209 

210 
211 
212 
213 

214 
215 
216 
217 
218 
219 

220 
221 
222 
223 
224 
225 
226 
227 
228 
229 

230 
231 
232 
233 

234 
235 
236 
237 
238 
239 
240 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.0 Lea= .7 S= 415.7 Kn= .040 LAG= 
KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

BA .21 
LG .20 .25 3.95 .53 17.00 
UI 44. 126. 259. 351. 471. 293. 238. 
ui 99. 77. 56. 48. 35. 29. 22. 
UI 8. 8. 8. 8. 0. 0. 0. 
UI 0. 0 . 0 . 0. 0 . 0. 0. 
* DDM ***** Preserved 

KK HC9 

15.9 

196. 
22. 
0. 
0. 

157. 
10. 

0. 
0. 

117. 
8. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R8-9 WITH HYDROGRAPH 59 - CONCENTRATION POINT 
KM ON PYRITE WASH 
HC 2 0.5472 
* DDM ***** Preserved ***** 

KK R9-11 
KM ROUTE COMBINED HYDROGRAPHS HC9 THROUGH Sll - PYRITE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3462 
RX 1000 1080 1090 1120 
RY 1496 1494 1492 1472 

.023 
1140 
1471 

1290 
1472 

1340 
1490 

1375 
1494 

BASIN Sll -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 

* DDM ***** Updated 

KK S11 
KM BASIN Sll 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .7 Lea~ .3 S~ 797.1 Kn~ .040 LAG~ 9.3 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

BA .17 
LG .20 .25 4.00 .52 11.00 
UI 96. 360. 590. 366. 262. 169. 119. 73. 
UI 23. 12. 12. 12. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK IHC11 

51. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R9-ll WITH HYDROGRAPHS Sll - UPSTREAM OF 

KM CONFLUENCE WITH WAGON WASH 
HC 2 0.7154 
* BASIN S10 - BEGINNING OF WAGON WASH 
* DDM ***** Updated 

KK S10 
KM BASIN S10 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.0 Lea~ .5 S~ 896.9 Kn~ .048 LAG~ 14.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

BA .19 
LG .24 .25 3.95 .53 18.00 

HEC-1 INPUT 

32. 
0. 
0. 

PAGE 

LINE 

241 
242 
243 
244 

245 
246 
247 
248 

249 
250 
251 
252 
253 
254 
255 

2% 
2~ 

2~ 

2~ 

2~ 

2hl 
2~ 

2~ 

2~ 

2~ 

266 
267 
268 
269 

270 
271 
272 
273 

274 
275 
276 
277 
278 
279 

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

UI 
UI 
UI 
UI 

46. 
71. 

9. 
0. 

157. 
55. 
o. 
0. 

302. 
43. 
0. 
0. 

* DDM * * * * * Preserved 

KK HCll 

430. 
35. 
0. 
0. 

397. 
23. 
0. 
0. 

263. 
23. 
0. 
0. 

213. 
11. 

0. 
0. 

167. 
9. 
0. 
0. 

122. 
9. 
0. 
0. 

101. 
9. 
0. 
0. 

KM COMBINE HYDROGRAPH IHCll WITH HYDROGRAPH SlO - CONFLUENCE OF WAGON WASH 
KM WITH PYRITE WASH 
HC 2 0.9089 
* DDM Preserved ***** 

KK R1112W 
KM ROUTE COMBINED HYDROGRAPHS HCll THROUGH S12W - CONTINUATION OF PYRITE 
KM 
RS 
RC 
RX 

RY 

WASH DOWNSTREAM OF 
1 FLOW -1 

.07 .036 .07 
1000 1030 1065 
1422 1420 1410 

CONFLUENCE WITH WAGON WASH 

1501 
1150 
1410 

.019 
1240 
1410 

1330 
1412 

1375 
1414 

1410 
1428 

BASIN Sl2W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 

* DDM Updated 

KK S12W 
KM BASIN S12W 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .7 Lea~ .2 s~ 153.6 Kn~ .030 LAG~ 8.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .09 
LG .15 .25 3.91 .55 18.00 
UI 68. 246. 330. 189. 123. 79. 47. 31. 
UI 7. 7 . 0 . 0 . 0. 0. 0. 0. 
UI 0. 0 . 0 . 0 . 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC12W 

19. 
0. 
0. 

11. 
0. 
0. 

KM COMBINE HYDROGRAPH Rl112W WITH HYDROGRAPH S12W - CONFLUENCE OF SKYLINE 
KM WASH WITH PYRITE WASH 
HC 2 0.9994 
* DDM ***** Preserved ***** 

KK HC12 
KM 
KM 
HC 
* DDM 

COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 

2 3. 7 538 
Preserved 

KK R12-13 
KM ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S 13 - SKYLINE WASH 
RS 
RC 
RX 
RY 

1 FLOW -1 
.07 .036 .07 

1000 1080 1110 
1400 1392 1384 

1854 
1320 
1382 

.017 
1370 
1382 

1420 
1380 

1500 
1380 

1550 
1400 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

280 
281 
282 
283 
284 
285 
286 
287 
288 
289 

290 
291 
292 

293 
294 
295 
296 
297 

298 
299 
300 
301 
302 
303 

304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 

315 

BASIN S13 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 
* DDM ***** Updated ***** 

HEC-1 INPUT 

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

KK S13 
KM BASIN S13 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .9 Lea~ .3 s~ 174.2 Kn~ .030 LAG~ 10.1 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .15 .25 3.88 .56 4.00 
UI 82. 312. 550. 397. 278. 195. 135. 90. 
UI 28. 20. 11. 11. 11. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved ***** 

HC13 

64. 
0. 
0. 

KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH S13 - SKYLINE WASH 
3. 9274 

* DDM Preserved ***** 

DI13 KK 
KM 
DT 
DI 
DQ 

SPLIT 
DI24 

FLOW AT HC13; MAIN FLOW TO S24 AND MINOR FLOW TO S14 

0 
0 

* DDM 

KK RDI13 

201 
201 

556 
461 

Preserved ***** 

1353 
879 

2595 4157 
1427 2078.5 

KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH DI13 THROUGH S14 -SKYLINE WASH DOWNSTREAM OF SPLIT 
1 FLOW -1 

.07 .036 .07 
1000 1025 1270 
1360 1354 1354 

4353 
1280 
1356 

.021 
1320 
1356 

* BASIN S14 - BEGINNING OF COYOTE WASH 
* DDM ***** Updated 

S14 
BASIN Sl4 

1330 
1358 

1370 
1358 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

KK 

L~ 1.2 Lea~ .6 s~ 340.7 Kn~ .030 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
• 49 
.15 

144. 
145. 

0. 
0. 

HC14 

.25 
562. 
101. 

0. 
0. 

3. 91 
962. 

72. 
0. 
0. 

Preserved 

.55 
1341. 

65. 
0. 
0. 

11.00 
822. 

31. 
0. 
0. 

640. 
25. 

0. 
0. 

487. 
25. 

0. 
0. 

1385 
1360 

12.4 

343. 
25. 

0. 
0. 

270. 
25. 
0. 
0. 

43. 
0. 
0. 

185. 
0. 
0. 
0. 

PAGE 

316 
317 
318 

LINE 

319 
320 
321 
322 
323 
324 
325 

326 
327 
328 
329 
330 
331 
332 
333 
334 
335 

336 
337 
338 
339 
340 
341 
342 

343 
344 
345 
346 
347 
348 
349 
350 
351 
352 

353 

KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH Rl3-14 WITH HYDROGRAPH 514 - SPLIT FLOW FROM 
SKYLINE WASH AND COYOTE WASH SUBBASIN 

2" 4. 4139 
* DDM ***** Preserved ***** 

HEC-1 INPUT 

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

KK Rl416S 
KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH Sl6S - SKYLINE WASH DOWNSTREAM 
KM 
RS 
RC 
RX 
RY 

OF CONFLUENCE WITH 
2 FLOW -1 

.07 .036 .07 
1000 1035 1150 
1236 1234 1234 

COYOTE WASH 

3140 .017 
1180 1320 
1232 1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN Sl5 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 
* DDM ***** Updated 

KK S15 
BASIN S15 KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

L~ .8 Lea~ .3 S~ 105.0 Kn~ .030 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.11 
.15 
56. 
19. 

0. 

.27 
213. 

9. 
0. 

3. 40 
370. 

7. 
0. 

Preserved 

• 77 
246. 

7. 
0. 

. 00 
176. 

7. 
0. 

120. 
o. 
0. 

84. 
0. 
0. 

KK R1516S 

9. 8 

54. 
0. 
0. 

37. 
0. 
0. 

KM ROUTE HYDROGRAPH HC15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 
KM CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 2218 .018 
RX 1000 1035 1150 1180 1320 1360 1480 1481 
RY 1236 1234 1234 1232 1232 1234 1236 1236 

25. 
0. 
0. 

BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

Updated 

S16S 
BASIN S16S 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L== .6 Lea== .3 S== 116.4 Kn== .030 LAG== 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.17 

.15 
100. 

23. 
0. 

.25 
373. 

12. 
0. 

3. 95 
611. 
12. 
0. 

Preserved ***** 

.53 
379. 

12. 
0. 

6. 00 
271. 

0. 
0. 

175. 
0. 
0. 

123. 
0. 
0. 

KK IHC16S 

9. 3 

76. 
0. 
0. 

53. 
0. 
0. 

34. 
0. 
0. 

PAGE 



354 
355 
356 

LINE 

357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 

368 
369 
370 
371 
372 
373 

374 
375 
376 
377 

378 
379 
380 
381 
382 

383 
384 
385 
386 
387 
388 

KM COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 
KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 
HC 3 4. 6952 

BASIN Sl6N - SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM ***** Updated ***** 
HEC-1 INPUT 

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

KK S16N 
KM BASIN Sl6N 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .9 Lea~ .6 s~ 653.2 Kn~ .050 LAG~ 16.5 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .25 .25 3.95 .53 18.00 
UI 34. 90. 189. 256. 366. 238. 189. 158. 
Ul 80. 66. 48. 39. 32. 26. 19. 16. 
UI 6. 6. 6. 6. 6. 0. 0. 0. 
UI 0. 0 . 0. 0 . 0. 0 . 0. 0. 
* DDM 

KK R16N-S 
KM 
RS 4 
RC .07 
RX 1000 
RY 1236 

Preserved 

ROUTE HYDROGRAPH 
FLOW -1 
.036 .07 
1035 1150 
1234 1234 

S16N THROUGH S16S 

3230 . 022 
1180 1320 
1232 1232 

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

KK HC16S 

1360 
1234 

KM COMBINE ROUTED HYDROGRAPH Rl6N-S AND IHC16S 
KM SKYLINE WASH DOWNSTREAM OF COYOTE WASH 
HC 2 4. 8652 
* DDM ***** Preserved 

KK DI16S 

1480 
1236 

1481 
1236 

KM SPLIT FLOW AT HC16S; MAIN FLOW TO Sl7 AND MINOR FLOW TO S22 
DT DI22 
DI 0 
DQ 0 
* DDM 

KK Rl6-17 

46 
0 

Preserved 

144 
8 

KM ROUTE HYDROGRAPH 
RS 4 FLOW -1 
RC .07 .036 .07 
RX 1000 1060 1090 
RY 1202 1200 1199.5 

344 
52 

708.5 
153 

DI16S THROUGH S1 7 

4341 . 015 
1120 1145 
1200 1199 

1223 
329 

1180 
1199 

1200 
1200 

1320 
1202 

129. 
15. 

0. 
0. 

BASIN Sl7 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

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

98. 
6. 
0. 
0. 

PAGE 10 

389 
390 
391 
392 
393 
394 
395 
396 
397 
398 

LINE 

399 

400 
401 
402 
403 

404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 

415 
416 
417 
418 
419 
420 

421 
422 
423 
424 
425 
426 
427 
428 

KK 817 
KM BASIN Sl 7 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .9 Lea~ .5 S~ 117.9 Kn~ .030 LAG~ 12.8 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.29 

.15 .26 3.60 .67 .00 
79. 311. 540. 784. 495. 385. 298. 212. 
89. 66. 50. 37. 28. 15. 15. 15. 

0. 0. 0. 0. 0. 0. 0. 0. 
HEC-1 INPUT 

170. 
15. 
o. 

117. 
0. 
0. 

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

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ** ** * Preserved 

KK HC17 
KM COMBINE ROUTED HYDROGRAPH R16-1 7 WITH HYDROGRAPH Sl 7 AT EAST SIDE OF 
KM BUCKEYE F.R.S. NO. 3 
HC 2 5.1537 

BASIN S18 - BEGINNING OF RATTLER WASH 
* DDM ***** Updated 

S18 
BASIN S18 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .4 S= 292.7 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

. 36 
• 20 
96. 

111. 
0. 
0. 

KK R18-19 

.25 
380. 

84. 
0. 
0. 

3. 95 
662. 

64. 
0. 
0. 

Preserved 

KM ROUTE HYDROGRAPH 
RS 2 FLOW -1 
RC .07 .036 .07 
RX 1000 1050 1100 
RY 1266 1264 1242 

• 53 
968. 

46. 
0. 
0. 

17.00 
618. 
38. 
0. 
0. 

HC18 THROUGH S 19 

4253 • 02 
1125 1140 
1240 1242 

BASIN S19 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated 

S19 
BASIN S19 

479. 
18. 

0. 
0. 

1180 
1264 

373. 
18. 

0. 
0. 

1240 
1266 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1.2 Lea~ .8 S~ 824.8 Kn~ .030 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
• 29 
.15 

102. 
.25 

389. 
4. 00 
662. 

.52 12.00 
802. 483. 372. 266. 

12.9 

267. 
18. 

0. 
0. 

1241 
1266 

11.6 

195. 

211. 
18. 

0. 
0. 

138. 

0. 

149. 
0. 
0. 
0. 

99. 

PAGE 11 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

429 
430 

431 
432 
433 

434 
435 
436 
437 
438 
439 

LINE 

440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 

451 
452 
453 
454 

455 
456 
457 
458 
459 
460 
461 
462 
463 
464 

UI 
UI 

72. 
0. 

51. 
0. 

41. 
0. 

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

KK HC19 

22. 
0. 

16. 
0. 

16. 
0. 

16. 
0. 

0. 
0. 

o. 
0. 

KM COMBINE ROUTED HYDROGRAPH Rl8-19 WITH HYDROGRAPH Sl9 - RATTLER WASH 
HC 2 0.6498 
* DDM ***** Preserved ***** 

KK Rl9-20 
KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 
RS 2 FLOW -1 
RC .07 .036 .07 3740 .022 
RX 999 1000 1030 1095 1130 1150 1220 1221 
RY 1208 1208 1206 1204 1204 1206 1208 1208 
* BASIN S20 - SUBBASIN OF RATTLER WASH 

* DDM ***** Updated ***** 
HEC-1 INPUT 

0. 
0. 

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

KK S20 
KM BASIN S20 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .4 S= 84.1 Kn= .030 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .09 
LG .15 .26 3.60 .67 4.00 
UI 22. 88. 155. 228. 147. 114. 89. 
UI 26. 20. 16. 11. 10. 4. 4. 
UI 0. 0. 0 . 0. 0 . 0. 0. 
UI 0. 0 • 0 • 0. 0 . 0. 0. 
* DDM ***** Preserved ***** 

KK HC20 

13.0 

64. 
4. 
0. 
0. 

50. 
4. 
0. 
0. 

36. 
4. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH Rl9-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
KM OF STUDY AREA NORTH OF BUCKEYE F. R, S, NO. 3 
HC 2 0.7344 
* BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 

* DDM ***** Updated 

KK S21 
KM BASIN S21 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.2 Lea~ .6 s~ 780.6 Kn~ .030 LAG~ 11.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA . 62 
LG 
UI 
UI 
UI 

.15 
245. 
136. 

0. 

.25 
927. 

93. 
0. 

4.10 
1593. 

67. 
0. 

• 51 
1636. 

36. 
0. 

10.00 
1019. 

36. 
0. 

766. 
36. 

0. 

522. 
0. 
0. 

* BASIN S22 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 

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

392. 
0. 
0. 

260. 
0. 
0. 

190. 
0. 
0. 
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465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 

476 
477 
478 

LINE 

479 
480 
481 
482 
483 
484 

485 
486 
487 

488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 

499 
500 
501 

KK S22 
BASIN S22 KM 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1. 3 Lea~ . 4 S~ 110. 1 Kn~ . 02 9 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
. 55 
.16 

135. 
188. 

26. 
0. 

.25 
496. 
151. 

0. 
0. 

3.91 
909. 
108. 

0. 
0. 

* DDM ***** Preserved 

KK DI22 

.53 
1351. 

84. 
0. 
0. 

1.00 
1029. 

66. 
0. 
0. 

742. 
51. 
0. 
0. 

594. 
26. 

0. 
0. 

13.7 

451. 
26. 

0. 
0. 

KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S22 
DR DI22 
* DDM ***** Preserved ***** 

HEC-1 INPUT 

332. 
26. 

0. 
0. 

268. 
26. 

0. 
0. 

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

RDI22 KK 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE WASH 

* DDM 

KK 
KM 
HC 

6 FLOW -1 
.07 .036 .07 
997 998 999 

1217 1216 1216 
Preserved ***** 

HC22 

4253 
1000 
1215 

COMBINE HYDROGRAPHS AT HC22 
2 5.4141 

.015 
1060 
1215 

1210 
1216 

1300 
1216 

BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 

* DDM ***** Updated 

KK S23 
KM BASIN S23 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.6 Lea~ .5 s~ 112.1 Kn~ .028 LAG~ 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .49 
LG 
UI 
UI 
UI 
UI 

.17 
108. 
217. 

21. 
0. 

.26 
331. 
155. 

21. 
0. 

3. 50 
660. 
125. 
21. 

0. 

. 70 
901. 

98. 
0. 
0. 

2. 00 
1086. 

81. 
0. 
0. 

670. 
53. 
0. 
0. 

547. 
53. 

0. 
0. 

BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 
* DDM ***** Updated 

KK S24 
KM BASIN S24 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1300 
1217 

15.2 

446. 
31. 
0. 
0. 

338. 
21. 

0. 
0. 

263. 
21. 

0. 
0. 
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502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 

513 
514 
515 

LINE 

516 
517 
518 
519 
520 
521 

522 
523 
524 

~5 

~6 
~7 

~8 

529 
530 
5n 
5TI 
5" 
5~ 

535 
536 
537 
538 
539 
540 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 
UI 
UI 
* DDM 

L~ 2.4 Lea~ 1.2 s~ 113.8 Kn~ .037 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

• 32 
.20 
33. 

241. 
78. 
25. 

6. 
0. 
0. 

DI24 

.25 
33. 

206. 
73. 
22. 

6. 
0. 
0. 

4. 00 
66. 

189. 
65. 
16. 

6. 
0. 
0. 

Preserved 

• 51 
117. 
172. 

54. 
16. 

6. 
0. 
0. 

1. 00 
171. 
157. 

45. 
16. 

6. 
0. 
0. 

211. 
142. 

42. 
16. 

6. 
0. 
0. 

LAG~ 

242. 
129. 
37. 
13. 

6. 
0. 
0. 

32.2 

273. 
111. 

36. 
6. 
6. 
0. 
0. 

KK 
KM 
DR 

RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 
0124 

* DDM ***** Preserved ***** 
HEC-1 INPUT 

350. 
96. 
30. 
6. 
6. 
0. 
0. 

361. 
84. 
25. 

6. 
0. 
0. 
0. 

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

KK 
KM 
RS 
RC 
RX 
RY 

RDI24 
ROUTE HYDROGRAPH 

5 FLOW -1 
.07 .036 .07 

1000 1045 1060 
1222 1220 1218 

DI24 THROUGH S24 

9929 • 02 
1080 1100 
1218 1216 

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

KK HC24 
KM COMBINE HYDROGRAPHS AT HC24 
HC 2 4.2443 

1120 
1216 

1155 
1220 

1220 
1220 

BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 

* DDM ***** Updated 

KK S25 
KM BASIN S25 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .7 Lea= .3 S= 103.0 Kn= .030 LAG= 10.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

BA .03 
LG .15 .25 4.15 .49 .00 
UI 13. 50. 87. 61. 43. 30. 21. 14. 
UI 4. 3. 2. 2. 2. 0. 0. 0. 
UI 0. 0. 0. 0 • 0 . 0. 0. 0. 
* DDM Preserved 

KK R25-26 

10. 
0. 
0. 

KM ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
KM 
RS 
RC 
RX 

WATSON ROAD AND MCDOWELL ROAD 
8 FLOW -1 

.07 .036 .07 6571 .02 
1000 1045 1060 1080 1100 1120 1155 1220 

7. 
0. 
0. 
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541 

542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 

LINE 

553 
554 
555 
556 

557 
558 
559 
5~ 
5n 
5~ 

5~ 

5H 
5~ 

5H 
5n 

568 
569 
570 
571 
572 
573 

574 
575 
576 
577 

RY 1222 1220 1218 1218 1216 1216 1220 
BASIN $26 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 

* DDM ***** Updated 

KK S26 
KM BASIN S26 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .21 
LG .16 .25 4.20 .47 1.00 
UI 52. 187. 347. 513. 403. 286. 230. 
UI 74. 59. 43. 33. 25. 21. 10. 
UI 10. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0 • 0 • 0. 0. 0. 
* DDM * * * * * Preserved 

HEC-1 INPUT 

1220 

13.8 

177. 
10. 
o. 
o. 

129. 
10. 

0. 
0. 

105. 
10. 
0. 
0. 

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

KK HC26 
KM COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26 
KM AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 
HC 2 0.2377 

BASIN S27 - BEGINNING OF PROSPECT WASH 
* DDM ***** Updated 

KK S27 
KM BASIN S27 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1. 4 Lea~ . 5 s~ 345.2 Kn~ • 030 LAG~ 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .51 
LG .15 .25 4.00 .52 16.00 
UI 146. 575. 989. 1411. 878. 682. 524. 
UI 157. 111. 82. 67. 41. 26. 26. 
UI 0. 0 . 0 . 0 . 0. 0. 0 • 
UI 0. 0 • 0 . 0 . 0. 0. 0. 
* DDM ***** Preserved 

KK R27-28 
KM ROUTE HYDROGRAPH S27 THROUGH S28 
RS 
RC 
RX 
RY 

. 07 
1000 
1250 

FLOW 
. 036 
1060 
1248 

-1 
. 07 

1090 
1240 

2482 
1100 
1238 

. 022 
1120 
1238 

BASIN S28 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

KK S28 
KM BASIN S28 

1130 
1240 

1160 
1242 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

12.6 

370. 
26. 

0. 
0. 

1230 
1250 

KM L= .4 Lea= .2 S= 120.0 Kn= .028 LAG= 6.2 

295. 
26. 

0. 
0. 

201. 
0. 
0. 
0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

INPUT 
LINE 

578 
579 
580 
581 
582 
583 

584 
585 
586 
587 

588 
589 
590 
591 
592 
593 

LINE 

594 
595 
596 
597 
598 
599 
600 
601 
602 
603 

604 
605 
606 
607 

608 
609 
610 
611 

KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

KK 
KM 
KM 
HC 
* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
. 04 
.17 .25 4.15 . 48 2.00 
55. 180. 114. 65. 36. 19. 11. 4. 4. 

0. 0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 0. 
***** Preserved 

HC28 
COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH S28 - PROSPECT WASH 
AT WATSON ROAD CROSSING 

2 0.5526 
Preserved ***** 

KK R28-29 
KM ROUTE COMBINED HYDROGRAPHS HC28 THROUGH S29 
RS 2 FLOW -1 
RC . 07 .036 .07 3804 • 0184 
RX 1000 1000 1110 1125 1165 1170 1250 1251 
RY 1192 1192 1190 1188 1188 1190 1192 1192 

* BASIN S29 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated ***** 

HEC-1 INPUT 

0. 
0. 
0. 

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

KK S29 
KM BASIN S29 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .7 Lea= .3 S= 102.9 Kn= .030 LAG= 9. 4 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .10 
LG .15 .25 4.15 .49 . 00 
UI 55. 207. 343. 215. 154. 101. 71. 44. 31. 20. 
UI 14. 7. 7. 7. 0. 0. 0. 0. 0. 0. 
UI 0. o. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved 

KK HC29 
KM COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH S29 - PROSPECT WASH 
KM AT BUCKEYE F.R.S. NO 3 
HC 2 0.6515 

* DDM ***** Preserved 

KK HCBES3 
KM COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3 
HC 8 8. 7485 
zz 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. 

37 

48 

59 

62 

68 

80 

84 
PAGE 16 

90 

101 

105 

111 

122 

126 

138 

144 

154 

158 

( . ) CONNECTOR 

S1 

S2 

HC2.,.,, ... ,.,. 
v 
v 

R2-3 

S3 

HC3 •••••..••••• 
v 
v 

R3-4 

S4 

HC4 ••..•....••. 
v 
v 

R4-7 

S7 

IHC7 •...••••..•. 

S5 
v 
v 

R5-6 

( <---) RETURN OF DIVERTED OR PUMPED FLOW 

S6 

HC6 ...•.•.•••.. 

HC7 •.••••••..•. 
v 
v 



162 R7-12E 

168 S12E 

178 HC12E ••.••..•..•. 

182 

193 

199 

210 

214 

220 

230 

234 

245 

249 

256 

266 

sa 
v 
v 

R8-9 

S9 

HC9 •..• ,, •.•..• 
v 
v 

R9-11 

Sll 

IHC11 ....•....•.. 

S10 

HC11. ....•...... 
v 
v 

Rl112W 

S12W 

HC12W .•.......•.. 

270 HC12 ........... . 
v 
v 

274 Rl2-13 

280 Sl3 

290 HC13 .....•....•. 

295 
293 

• -------> 
DI13 

v 
v 

298 RDI13 

304 S14 

315 HC14 •.•..•.•.... 
v 
v 

319 R1416S 

326 

336 

343 

815 
v 
v 

R1516S 

DI24 

S16S 

353 IHC16S ..•....•....•..•..••.... 

357 

368 

S16N 
v 
v 

R16N-S 

374 HC16S ..•••••••... 

380 
378 

.-------> 
DI16S 

v 
v 

383 R16-17 

389 Sl7 

400 HC17 ..•....•..•• 

404 818 

DI22 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

415 

421 

431 

434 

440 

451 

455 

465 

478 
476 

479 

485 

488 

499 

515 
513 

516 

522 

525 

v 
v 

R18-19 

S19 

HC19 •..•....•... 
v 
v 

R19-20 

S20 

HC20 ••••.••••..• 

S21 

S22 

.<-------
DI22 

v 
v 

RDI22 

HC22 ••..•....•.. 

S23 

DI22 

S24 

0 <-------
0124 

v 
v 

RDI24 

HC24 •......••... 

S25 
v 

DI24 

535 

542 

553 

557 

568 

574 

584 

588 

594 

604 

v 
R25-26 

S26 

HC26 ••.•....•.•• 

S27 
v 
v 

R27-28 

S28 

HC28 •••..•.••..• 
v 
v 

R28-29 

S29 

HC29 ...•..•...•. 

608 HCBES3 •...•....•....•.•...•..••...•...•..•.••..•...•...••.••••••••••••••.••.••.•.•........ 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

1 * * ** * * * * * ** * ** * ** * * * * * ** * * * * ** * * * ** * * * * * * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

* RUN DATE 16JUL12 TIME 12:27: 54 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 



DATE: 8-19-98 
STORM: 100-YR 6-HOUR STORM 0 PI PRECIPITATION PATTERN 
FILE NAME: SKYLINE6. DAT • 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 • 00 

• 00 . 00 • 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
• 00 . 00 . 00 .00 . 00 . 00 .00 . 00 .00 • 00 

DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA . 00 .00 . 00 .00 . 00 .00 .00 . 00 .00 • 00 
. 00 .00 . 00 .00 . 00 .00 • 00 . 00 .00 • 00 

15 IO OUTPUT CONTROL VARIABLES . 00 .00 • 00 .00 .00 .00 . 00 . 00 • 00 • 00 
IPRNT 5 PRINT CONTROL .00 .00 .00 .00 .00 .02 . 02 . 02 .02 . 02 
I PLOT 0 PLOT CONTROL .03 .03 .03 .03 .03 .09 .09 .09 • 09 • 09 
QSCAL 0. HYDROGRAPH PLOT SCALE . 02 .02 .02 .02 .02 .00 • 00 .00 • 00 . 00 

.00 .00 .00 .00 .00 .00 . 00 • 00 • 00 . 00 
IT HYDROGRAPH TIME DATA . 00 .00 .oo . 00 .00 .00 . 00 . 00 • 00 . 00 

NMIN 3 MINUTES IN COMPUTATION INTERVAL . 00 . 00 .00 . 00 .00 .00 . 00 . 00 • 00 . 00 
I DATE 1 0 STARTING DATE 
I TIME 0000 STARTING TIME 21 JD INDEX STORM NO. 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES STRM 2. 73 PRECIPITATION DEPTH 
NO DATE 1 0 ENDING DATE TRDA 2. 80 TRANSPOSITION DRAINAGE AREA 
NDTIME 1457 ENDING TIME 
I CENT 19 CENTURY MARK 22 PI PRECIPITATION PATTERN 

.00 . 00 • 00 . 00 .00 .00 . 00 . 00 • 00 • 00 
COMPUTATION INTERVAL . 05 HOURS . 00 • 00 .00 . 00 .00 .00 . 00 .oo • 00 . 00 

TOTAL TIME BASE 14.95 HOURS .00 • 00 .00 . 00 .00 .00 . 00 . 00 • 00 . 00 
• 00 • 00 .00 . 00 .00 .00 . 00 .oo • 00 . 00 

ENGLISH UNITS .00 • 00 • 00 . 00 .00 .00 . 00 .oo • 00 • 00 
DRAINAGE AREA SQUARE MILES .00 • 00 .00 . 00 .00 .00 . 00 . 00 .00 . 00 
PRECIPITATION DEPTH INCHES . 01 . 01 .01 . 01 .01 .02 . 02 • 02 • 02 . 02 
LENGTH, ELEVATION FEET . 04 .04 . 04 .04 . 04 .05 • 05 .05 .05 • 05 
FLOW CUBIC FEET PER SECOND .03 .03 . 03 .03 .03 .01 • 01 . 01 . 01 • 01 
STORAGE VOLUME ACRE-FEET . 01 . 01 .01 .01 .01 .oo • 00 . 00 . 00 . 00 
SURFACE AREA ACRES .00 . 00 . 00 .00 . 00 .00 • 00 . 00 . 00 . 00 
TEMPERATURE DEGREES FAHRENHEIT .00 .00 . 00 .00 . 00 .00 • 00 . 00 . 00 . 00 

16 JD INDEX STORM NO. 1 25 JD INDEX STORM NO. 
STRM 2. 80 PRECIPITATION DEPTH STRM 2. 58 PRECIPITATION DEPTH 
TRDA • 01 TRANSPOSITION DRAINAGE AREA TRDA 16.00 TRANSPOSITION DRAINAGE AREA 

17 PI PRECIPITATION PATTERN 26 PI PRECIPITATION PATTERN 
• 00 .00 .00 .00 . 00 . 00 • 00 .00 . 00 . 00 .00 . 00 .oo .00 . 00 .00 . 00 . 00 . 00 • 00 
• 00 .00 .00 .00 .00 . 00 • 00 . 00 . 00 • 00 .00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 
• 00 .00 .00 .00 .00 . 00 • 00 . 00 . 00 • 00 .00 .00 .oo .00 . 00 .00 . 00 • 00 . 00 . 00 
• 00 .00 .00 .00 • 00 . 00 • 00 .00 . 00 • 00 .00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 
• 00 .00 .00 .00 .00 . 00 • 00 • 00 . 00 • 00 .00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 
• 00 .00 .00 .00 . 00 • 00 • 00 • 00 . 00 • 00 .00 .oo .00 .00 . 00 .00 . 00 • 00 • 00 . 00 
• 00 .00 .00 .00 . 00 . 02 • 02 • 02 . 02 • 02 . 01 .01 . 01 .01 . 01 . 02 . 02 • 02 . 02 . 02 
.03 .03 .03 .03 .03 .09 • 09 • 09 . 09 • 09 .03 .03 .03 .03 . 03 . 04 . 04 • 04 • 04 . 04 
• 02 .02 .02 .02 . 02 . 00 • 00 .00 • 00 .00 .03 .03 .03 .03 . 03 . 01 . 01 • 01 • 01 • 01 
• 00 .00 .00 .00 . 00 . 00 • 00 • 00 . 00 • 00 . 01 .01 . 01 . 01 . 01 . 01 . 01 .01 • 01 • 01 
. 00 . 00 .00 .00 . 00 . 00 • 00 • 00 . 00 • 00 . 00 .00 . 00 .00 . 00 . 00 • 00 .00 • 00 . 00 
• 00 . 00 .oo .00 . 00 . 00 • 00 • 00 . 00 • 00 . 00 .00 . 00 .00 . 00 . 00 • 00 .00 • 00 • 00 

20 JD INDEX STORM NO. 2 29 JD INDEX STORM NO. 
STRM 2. 78 PRECIPITATION DEPTH STRM 2. 27 PRECIPITATION DEPTH 
TRDA . 50 TRANSPOSITION DRAINAGE AREA TRDA 90.00 TRANSPOSITION DRAINAGE AREA 



I 

I 

I 

I 

I 

I 
30 PI 

I 

I 

I 33 JD 

I 
34 PI 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

PRECIPITATION 
.00 
0 00 
.00 
0 00 
0 00 
0 00 
0 01 
.03 
0 02 
0 01 
0 00 
0 00 

INDEX STORM NO. 

PATTERN 
.00 
.oo 
.oo 
.00 
0 00 
0 00 
0 01 
.03 
.02 
.01 
.00 
.oo 

.00 

.00 

.00 

.00 

.00 
0 00 
0 01 
0 03 
0 02 
.01 
.oo 
.00 

0 00 
0 00 
.00 
.00 
.oo 
.00 
.01 
.03 
0 02 
0 01 
0 00 
.00 

0 00 
.00 
.00 
.00 
.00 
0 00 
0 01 
.03 
0 02 
0 01 
.00 
.00 

.00 
0 00 
.00 
.00 
.00 
0 01 
0 02 
.03 
0 01 
0 01 
.00 
.00 

0 00 
0 00 
0 00 
0 00 
0 00 
0 01 
0 02 
0 03 
0 01 
0 01 
0 00 
0 00 

STRM 2. 24 PRECIPITATION DEPTH 
TRDA 100.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION 
0 00 
0 00 
0 00 
.00 
0 00 
.01 
0 01 
0 02 
0 02 
0 01 
0 00 
0 00 

OPERATION STATION 

HYDROGRAPH AT 
S1 

HYDROGRAPH AT 
S2 

2 COMBINED AT 
HC2 

ROUTED TO 
R2-3 

HYDROGRAPH AT 

PATTERN 
.00 
.00 
.00 
.00 
.00 
.01 
0 01 
0 02 
0 02 
0 01 
.00 
.00 

0 00 
.00 
.00 
.00 
.00 
.01 
.01 
.02 
0 02 
0 01 
0 00 
0 00 

0 00 
0 00 
0 00 
.00 
.00 
.01 
.01 
.02 
.02 
.01 
.00 
0 00 

.00 

.00 

.00 

.00 

.00 

.01 
0 01 
0 02 
0 02 
0 01 
.00 
0 00 

RUNOFF SUMMARY 

.00 

.00 

.00 

.00 

.01 

.01 
0 02 
0 02 
0 02 
0 01 
.00 
0 00 

.00 
0 00 
0 00 
0 00 
0 01 
0 01 
0 02 
0 02 
0 02 
0 01 
.00 
0 00 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

844 0 4.10 75. 30. 30 0 

376. 4.10 32 0 13. 13. 

1094 0 4 .10 102 0 41. 41. 

1047 0 4.15 102 0 41. 41. 

0 00 
0 00 
0 00 
0 00 
0 00 
.01 
.02 
.03 
0 01 
0 01 
0 00 
0 00 

0 00 
0 00 
0 00 
0 00 
0 01 
0 01 
.02 
.02 
.02 
0 01 
.00 
0 00 

BASIN 
AREA 

0 51 

.22 

0 73 

0 73 

0 00 
0 00 
0 00 
0 00 
0 00 
0 01 
0 02 
.03 
0 01 
0 01 
0 00 
.00 

0 00 
0 00 
.00 
.00 
0 01 
0 01 
0 02 
0 02 
0 02 
0 01 
0 00 
.00 

MAXIMUM 
STAGE 

0 00 
0 00 
.00 
.00 
.00 
0 01 
0 02 
0 03 
0 01 
0 01 
0 00 
.00 

0 00 
0 00 
0 00 
.00 
.01 
.01 
.02 
.02 
0 02 
0 01 
0 00 
0 00 

TIME OF 
MAX STAGE 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

S3 858 0 

HC3 1517 0 

R3-4 1448 0 

S4 681. 

HC4 1703 0 

R4-7 1664 0 

S7 255. 

IHC7 1714 0 

S5 780 0 

RS-6 750 0 

S6 481. 

HC6 999. 

HC7 2088 0 

R7-12E 2048 0 

S12E 129. 

HC12E 2060 0 

S8 645 0 

R8-9 634 0 

4.15 88. 35 0 35. .65 

4.15 173 0 70 0 70 0 1. 38 

4 0 20 173. 70 0 70. 1. 38 

4.10 57 0 23. 23. 0 41 

4.20 214 0 86 0 86. 1. 79 

4 0 25 214 0 86 0 86. 1. 79 

4.05 19. 7 0 7 0 .13 

4.25 227 0 91. 91. 1. 92 

4.15 80 0 32 0 32 0 .53 

4 0 20 79. 32 0 32 0 0 53 

4. OS 35 0 14 0 14. .25 

4.15 109 0 44 0 44. 0 78 

4.25 308 0 124 0 124 0 2 0 70 

4 0 30 308 0 124 0 124 0 2 0 70 

4 0 00 8. 3 0 3. .05 

4 0 30 314 0 126. 126. 2 0 75 

4. OS 51. 20 0 20. .34 

4.10 51. 20 0 20. 0 34 



S9 359. 4.10 31. 12. 12. . 21 HC14 935. 4. 50 181. 73. 73. 4. 41 

2 COMBINED AT ROUTED TO 
HC9 967. 4.10 81. 32. 32. • 55 R1416S 912. 4.60 181. 73. 73. 4. 41 

ROUTED TO HYDROGRAPH AT 
R9-11 874. 4. 20 81. 32. 32. .55 + S15 208. 4. 05 11. 4. 4. .11 

HYDROGRAPH AT ROUTED TO 
811 370. 4. 05 23. 9. 9. .17 R1516S 163. 4.20 11. 4. 4. .11 

2 COMBINED AT HYDROGRAPH AT 

IHCll 945. 4. 20 100. 40. 40. .72 S16S 378. 4 .05 23. 9. 9. .17 

HYDROGRAPH AT 3 COMBINED AT 
810 354. 4.10 29. 11. 11. .19 IHC16S 933. 4. 60 198. 80. 80. 4. 70 

2 COMBINED AT HYDROGRAPH AT 
HCll 1100. 4. 20 124. 50. 50. . 91 Sl6N 276. 4 .10 24. 10. 10. .17 

ROUTED TO ROUTED TO 
R1112W 1049. 4. 25 123. 50. 50. . 91 R16N-S 240. 4. 30 24. 10. 10. .17 

HYDROGRAPH AT 2 COMBINED AT 
S12W 207. 4. 05 13. 5. 5. .09 HC16S 1007. 4. 55 213. 87. 87. 4. 87 

2 COMBINED AT DIVERSION TO 
HC12W 1083. 4. 20 134. 54. 54. 1. 00 DI22 257. 4. 55 41. 17. 17. 4. 87 

2 COMBINED AT HYDROGRAPH AT 
HC12 2624. 4. 30 411. 166. 166. 3. 75 DI16S 750. 4. 55 172. 70. 70. 4.87 

ROUTED TO ROUTED TO 
R12-13 2556. 4. 35 411. 166. 166. 3. 75 R16-17 728. 4. 80 172. 70. 70. 4.87 

HYDROGRAPH AT HYDROGRAPH AT 
S13 357. 4. 05 21. 9. 9. .17 S17 488. 4. 05 31. 12. 12. .29 

2 COMBINED AT 2 COMBINED AT 
HC13 2597. 4. 35 422. 170. 170. 3. 93 HC17 725. 4. 75 186. 76. 76. 5.15 

DIVERSION TO HYDROGRAPH AT 
DI24 1424. 4. 35 282. 114. 114. 3. 93 S18 685. 4.05 53. 21. 21. .36 

HYDROGRAPH AT ROUTED TO 
DI13 1173. 4. 35 140. 56. 56. 3. 93 R18-19 604. 4.15 53. 21. 21. .36 

ROUTED TO HYDROGRAPH AT 

RDI13 872. 4. 55 140. 56. 56. 3. 93 S19 586. 4. 05 41. 16. 16. .29 

HYDROGRAPH AT 2 COMBINED AT 
S14 927. 4. 05 66. 27. 27. .49 HC19 1008. 4.10 90. 36. 36. . 65 

2 COMBINED AT ROUTED TO 



I 

I 

I 

I 

I 

I 
R19-20 896. 4. 20 90. 36. 36. • 65 + R27-28 944. 4.10 76. 30. 30. • 51 

HYDROGRAPH AT HYDROGRAPH AT 
+ S20 145. 4.05 10. 4. 4. • 09 + S28 93. 4.00 5 • 2. 2. .04 

2 COMBINED AT 2 COMBINED AT I 
HC20 948. 4.20 98. 39. 39. .73 + HC28 971. 4.10 80. 32. 32. . 55 

HYDROGRAPH AT ROUTED TO 

S21 1188. 4.05 82. 33. 33. . 62 + R28-29 892. 4. 20 79. 32. 32 . .55 I 
HYDROGRAPH AT HYDROGRAPH AT 

+ S22 932. 4.10 65. 26. 26. .55 + S29 212. 4.05 12. 5. 5. .10 

HYDROGRAPH AT 2 COMBINED AT 
DI22 257. 4. 55 41. 17. 17. 4.87 + HC29 932. 4.15 89. 36. 36. .65 I 

ROUTED TO 8 COMBINED AT 
RDI22 244. 4.85 41. 17. 17. 4. 87 + HCBES3 2864. 4.40 723. 295. 295. 8. 75 

2 COMBINED AT 
+ HC22 932. 4.10 223. 89. 89. 5. 41 I 

*** NORMAL END OF HEC-1 *** 
HYDROGRAPH AT 

S23 746. 4.10 53. 21. 21. .49 

HYDROGRAPH AT 
+ S24 313. 4. 30 38. 15. 15. . 32 I 

HYDROGRAPH AT 
+ DI24 1424. 4. 35 282. 114. 114. 3. 93 

ROUTED TO 
RDI24 1358. 4. 60 281. 114. 114. 3. 93 

I 
2 COMBINED AT 

+ HC24 1460. 4. 55 303. 123. 123. 4.24 

HYDROGRAPH AT I 
+ S25 57. 4. 05 3. 1. 1. .03 

ROUTED TO 
R25-26 33. 4.45 3. 1. 1. .03 

HYDROGRAPH AT 
I 

+ S26 379. 4.10 26. 11. 11. .21 

2 COMBINED AT 
HC26 380. 4.10 30. 12. 12. .24 I 

HYDROGRAPH AT 
S27 997. 4. 05 76. 30. 30. • 51 

I ROUTED TO 

I 

I 

I 

I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 ** ** ****** ** *** ** ** *** ****** ** ** ********* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 16JUL12 TIME 12:17:46 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X XXX XXX X 

xxxxx 
X X 
X 
X xxxxx 
X 
X X 
xxxxx 

X 
XX 

X 
X 
X 
X 

XXX 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

60 9 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 197 3-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-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 

LINE 

7 
8 
9 

10 
11 
12 

HEC-1 INPUT 

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

ID 
ID 
ID 
ID 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

ID HEC-1 
ID 
ID DATE: 8-19-98 
ID STORM: 100-YR 24-HOUR STORM 
ID FILE NAME: SKYLINE. DAT 
ID 
ID 
ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 

PAGE 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

LINE 

45 

46 
47 
48 
49 
50 
51 
52 

* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* 
IT 3 500 
IN 15 
IO 5 
JD 3. 97 0.01 
PC . 000 .002 • 005 • 008 .011 . 014 .017 . 020 .023 • 026 
PC .029 .032 . 035 • 038 . 041 . 044 .048 . 052 . 056 . 060 
PC • 064 .068 .072 • 076 .080 .085 .090 . 095 .100 .105 
PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172 
PC .181 .191 . 203 . 218 .236 .257 .283 • 387 • 663 . 707 
PC . 735 . 758 .776 . 791 . 804 • 815 . 825 • 834 • 842 . 849 
PC . 856 . 863 • 869 . 875 . 881 . 887 . 893 • 898 . 903 • 908 
PC . 913 . 918 • 922 . 926 . 930 . 934 . 938 . 942 . 946 • 950 
PC . 953 . 956 . 959 • 962 .965 . 968 .971 . 974 . 977 • 980 
PC . 983 • 986 . 989 • 992 . 995 . 998 1.000 
JD 3. 77 10.00 
JD 3. 57 30.00 
JD 3. 45 60.00 
JD 3. 38 90.00 
JD 3. 34 120.00 
JD 3. 30 150.00 
JD 3. 20 300.00 
JD 3.11 500.00 

* BASIN $1 - BEGINNING OF SKYLINE WASH 
* DDM ***** Updated ***** 

KK S1 
KM BASIN $1 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= • 6 S= 1102.5 Kn= • 050 LAG= 16.6 
KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA . 51 
LG .25 .25 3. 95 . 53 18.00 
UI 103. 273. 577. 783. 1122. 746. 585. 489. 400. 306. 
UI 248. 206. 151. 123. 102. 79. 60. 51. 48. 20. 
UI 20. 20. 20. 20. 20. 0. 0. 0. 0. 0. 

HEC-1 INPUT PAGE 2 

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

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* BASIN S2 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM ***** Updated ***** 

KK S2 
KM BASIN S2 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= • 9 Lea= • 6 S= 916.1 Kn= . 050 LAG= 16.0 
KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA . 22 
LG • 25 .25 3.95 • 53 18.00 



53 
54 
55 
56 

57 
58 
59 

60 
61 
62 
63 
64 
65 

66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

78 
79 
80 
81 

LINE 

82 
83 
84 
85 
86 
87 

88 

UI 
UI 
UI 
UI 
* DDM 

46. 
105. 

9. 
o. 

HC2 

130. 
82. 

9. 
0. 

269. 
60. 
9. 
0. 

Preserved 

364. 
51. 

9. 
0. 

496. 
38. 

0. 
0. 

310. 
32. 

0. 
0. 

251. 
23. 

0. 
0. 

207. 
23. 

0. 
0. 

166. 
12. 

0. 
0. 

124. 
9. 
0. 
0. 

KK 
KM 
HC 

COMBINE HYDROGRAPHS FROM Sl AND S2 - UPSTREAM PORTION OF SKYLINE WASH 
2 0.7296 

* DDM Preserved ***** 

R2-3 KK 
KM 
RS 
RC 
RX 

RY 

ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH 
1 FLOW -1 

.07 .036 .07 
1000 1030 1100 
1626 1624 1594 

2930 
1120 
1594 

.029 
1130 
1596 

1190 
1624 

BASIN S3 - MAIN SUBBASIN FOR GRANITE FALLS WASH 

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

KK S3 
KM BASIN S3 

1220 
1626 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1. 5 Lea~ 1. 0 S~ 481.0 Kn~ . 040 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
. 65 
. 20 

104. 
420. 

70. 
20. 

0. 

.25 
180. 
348. 

51. 
20. 
0. 

4. 00 
422. 
274. 

51. 
0. 
0. 

* DDM * * * * * Preserved 

KK HC3 

.52 
652. 
245. 

49. 
0. 
0. 

13.00 
797. 
212. 

20. 
0. 
0. 

1088. 
164. 

20. 
0. 
0. 

945. 
133. 
20. 

0. 
0. 

1250 
1625 

21.0 

652. 
115. 
20. 

0. 
0. 

567. 
99. 
20. 

0. 
0. 

492. 
80. 
20. 
0. 
0. 

KM COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM S3 - CONFLUENCE OF SKYLINE 
KM WASH AND GRANITE FALLS WASH 
HC 2 1. 3787 
* DDM ***** Preserved ***** 

HEC-1 INPUT 

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

KK 
KM 
RS 
RC 
RX 

RY 

R3-4 
ROUTE COMBINED HYDROGRAPHS 

1 FLOW -1 
.07 .036 .07 

1000 1030 1085 
1520 1518 1496 

2927 
1160 
1496 

HC3 THROUGH S4 - SKYLINE WASH 

• 032 
1200 
1498 

1240 
1516 

1250 
1518 

1275 
1520 

BASIN S4 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM Updated ***** 

KK S4 

PAGE 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 

99 
100 
101 
102 

103 
104 
105 
106 
107 
108 

109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 

LINE 

120 
121 
122 
123 

124 
125 

KM 
KM 

BASIN S4 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1.3 Lea~ .6 S~ 503.9 Kn~ .040 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS 
• 41 
.20 
85. 

196. 
16. 

0. 

HC4 

.25 
231. 
156. 

16. 
0. 

4. 00 
486. 
114. 
16. 

0. 
Preserved * * * * * 

. 52 
656. 

95. 
16. 
0. 

USED FOR THIS BASIN 

13.00 
913. 579. 

73. 63. 
0. 0. 
0. 0. 

465. 
41. 

0. 
0. 

16.2 

386. 
41. 
0. 
0. 

312. 
28. 
0. 
0. 

234. 
16. 

0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R3-4 WITH HYDROGRAPH FROM S4 - CONCENTRATION POINT 

* DDM 

KK 
KM 
RS 
RC 
RX 
RY 

ON SKYLINE WASH. 
2 1. 7864 

***** Preserved ***** 

R4-7 
ROUTE COMBINED HYDROGRAPHS 

1 FLOW -1 
.07 .036 .07 2211 

1000 1025 1055 1120 
1462 1460 1462 1462 

HC4 THROUGH S7 - SKYLINE WASH 

. 022 
1145 
1432 

1180 
1432 

1240 
1456 

1370 
1462 

BASIN S7 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 
WASH 

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

KK S7 
KM BASIN S7 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ . 9 Lea~ • 6 s~ 955.3 Kn~ . 040 LAG~ 12.7 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.13 

.20 .25 4.00 .52 12.00 
37. 147. 254. 365. 229. 178. 137. 97. 
41. 30. 22. 17. 12. 7. 7. 7. 
0. 0. 0. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 0. 

Preserved 
HEC-1 INPUT 

78. 
7. 
0. 
0. 

53. 
0. 
0. 
0. 

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

KK IHC7 
KM COMBINE HYDROGRAPHS R4-7 AND S7 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
KM WASH 
HC 2 1. 9208 

BASIN S5 - BEGINNING OF MOUNTAIN WASH 
* DDM Updated ***** 

KK S5 
KM BASIN S5 

PAGE 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

126 
127 
128 
129 
130 
131 
132 
133 
134 
135 

136 
137 
138 
139 
140 
141 

142 
143 
144 
145 
146 
147 
148 
149 
150 
151 

152 
153 
154 
155 

156 
157 
158 
159 

LINE 

160 
161 
162 
163 
164 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

L~ 1.4 Lea~ .7 s~ 654.8 Kn~ .050 LAG~ 20.2 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.53 

.25 .25 3.95 .53 20.00 
89. 164. 385. 573. 705. 988. 689. 532. 

334. 265. 219. 195. 157. 120. 104. 93. 
43. 43. 43. 18. 17. 17. 17. 17. 
17. 0. 0. 0. 0. 0. 0. 0. 
o. o. o. o. o. 0. o. 0. 

* DDM ***** Preserved 

KK R5-6 
KM 
RS 
RC 
RX 

RY 

ROUTE HYDROGRAPH S5 THROUGH S6 - MOUNTAIN WASH 
1 FLOW -1 

.07 .036 .07 2494 
1000 1025 1075 1105 
1480 1476 1476 1460 

BASIN 56 - SUBBASIN TRIBUTARY TO 

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

KK S6 
KM BASIN S6 

.030 
1150 1170 
1454 1454 

MOUNTAIN WASH 

1220 
1478 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .4 S= 491.4 Kn= .042 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.25 

.21 
75. 
71. 

0. 

.25 
289. 

52. 
0. 

4.00 
495. 

35. 
0. 

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

KK HC6 

. 52 
680. 

33. 
0. 

15.00 
415. 
13. 

0. 

323. 
13. 

0. 

244. 
13. 

0. 

1240 
1480 

12.3 

172. 
13. 

0. 

459. 
68. 
17. 

0. 
0. 

135. 
0. 
0. 

396. 
65. 
17. 

0. 
0. 

93. 
0. 
0. 

KM COMBINE HYDROGRAPHS R5-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 
KM 
HC 
* DDM 

HC7 

SKYLINE WASH 
0. 7787 

Preserved ***** 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH WITH 

* DDM 

SKYLINE WASH 
2 2.6995 

***** Preserved 
HEC-1 INPUT 

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

KK R7-12E 
KM ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 1930 .0166 
RX 1000 1085 1170 1240 1255 1265 1310 1350 

PAGE 

165 

166 
167 
168 
169 
170 
171 
172 
173 
174 
175 

176 
177 
178 
179 

180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 

191 
192 
193 
194 
195 
196 

LINE 

197 
198 
199 
200 

RY 1430 1424 1422 1420 1422 1424 1428 1430 

BASIN S12E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 
* DDM ***** Updated 

KK S12E 
KM BASIN Sl2E 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .6 Lea~ .2 S~ 142.9 Kn~ .030 LAG~ 7.8 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .05 
LG .15 .25 3.91 .55 18.00 
UI 47. 167. 200. 114. 70. 44. 27. 16. 
UI 5. 5. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC12E 

11. 
0. 
0. 

5. 
0. 
0. 

KM COMBINE HYDROGRAPHS Sl2E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
KM SKYLINE WASH 
HC 2 2. 7544 
* BASIN 58 - BEGINNING OF PYRITE WASH 
* DDM ***** Updated ***** 

KK S8 
KM BASIN S8 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .8 Lea~ .4 s~ 692.1 Kn~ .050 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
• 34 
.25 
88. 

105. 
0. 
0. 

.25 
352. 

81. 
0. 
0. 

3. 95 
614. 

62. 
0. 
0. 

* DDM ***** Preserved 

KK R8-9 

.53 
906. 

43. 
0. 
0. 

20.00 
585. 

38. 
0. 
0. 

452. 
17. 

0. 
0. 

KM ROUTE HYDROGRAPH S8 THROUGH S9 - PYRITE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 911 .013 
RX 1000 1020 1050 1065 1080 1125 
RY 1518 1518 1494 1492 1494 1494 

BASIN S9 - SUBBASIN TRIBUTARY TO PYRITE WASH 
* DDM Updated ***** 

HEC-1 INPUT 

354. 
17. 

0. 
0. 

1185 
1520 

13.0 

254. 
17. 

0. 
0. 

1190 
1524 

200. 
17. 

0. 
0. 

145. 
17. 
0. 
0. 

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

KK S9 
KM BASIN S9 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.0 Lea~ . 7 s~ 415.7 Kn~ .040 LAG~ 15.9 

PAGE 



201 
202 
203 
204 
205 
206 
207 

208 
209 
210 
211 

212 
213 
214 
215 
216 
217 

218 
219 
220 
221 
222 
223 
224 
225 
226 
227 

228 
229 
230 
231 

232 
233 
234 
235 
236 
237 
238 

LINE 

KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
. 21 
. 20 
44. 
99. 

8. 
0. 

.25 
126. 

77. 
8. 
0. 

3. 95 
259. 

56. 
8. 
0. 

Preserved 

. 53 
351. 

48. 
8. 
0. 

17.00 
471. 
35. 

0. 
0. 

293. 
29. 

0. 
0. 

KK HC9 

238. 
22. 

0. 
0. 

196. 
22. 

0. 
0. 

157. 
10. 
0. 
0. 

117. 
8. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH RS-9 WITH HYDROGRAPH S9 - CONCENTRATION POINT 
KM ON PYRITE WASH 

HC 2 0.5472 
* DDM ***** Preserved ***** 

KK R9-11 
KM ROUTE COMBINED HYDROGRAPHS HC9 THROUGH Sll - PYRITE WASH 
RS 3 FLOW -1 
RC 
RX 
RY 

• 07 
1000 
1496 

.036 
1080 
1494 

.07 
1090 
1492 

3462 
1120 
1472 

.023 
1140 
1471 

1290 
1472 

1340 
1490 

1375 
1494 

BASIN Sll -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 

* DDM ***** Updated 

KK S11 
KM BASIN Sll 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= • 7 Lea= . 3 S= 797.1 Kn= . 040 LAG= 
KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .20 .25 4.00 .52 11.00 
UI 96. 360. 590. 366. 262. 169. 119. 
UI 23. 12. 12. 12. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK IHCll 

9. 3 

73. 
0. 
0. 

51. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R9-ll WITH HYDROGRAPHS Sll - UPSTREAM OF 
KM CONFLUENCE WITH WAGON WASH 
HC 2 0. 7154 
* BASIN SlO - BEGINNING OF WAGON WASH 

* DDM ***** Updated 

KK S10 
KM BASIN SlO 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.0 Lea~ .5 S~ 896.9 Kn~ .048 LAG~ 14.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .19 
LG .24 .25 3.95 .53 18.00 

HEC-1 INPUT 

32. 
0. 
0. 

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

PAGE 

239 
240 
241 
242 

243 
244 
245 
246 

247 
248 
249 
250 
251 
252 
253 

2~ 

2" 
2~ 

2~ 

2~ 

2" 
2~ 
2hl 
2~ 

2~ 

264 
265 
266 
267 

268 
269 
270 
271 

272 
273 
274 
275 
276 
277 

UI 
UI 
UI 
UI 
* DDM 

46. 
71. 

9. 
0. 

HC11 

157. 
55 • 
o. 
0. 

302. 
43. 
0. 
0. 

Preserved 

430. 
35. 
0. 
o. 

397. 
23. 

0. 
0. 

263. 
23. 
0. 
0. 

213. 
11. 

0 . 
0. 

167. 
9. 
0. 
0. 

122. 
9. 
0. 
0. 

101. 
9. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH S10 - CONFLUENCE OF WAGON WASH 

* DDM 

WITH PYRITE WASH 
2 0.9089 

Preserved ***** 

KK R1112W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH S12W - CONTINUATION OF PYRITE 
KM 
RS 
RC 
RX 
RY 

WASH DOWNSTREAM OF 
1 FLOW -1 

.07 .036 .07 
1000 1030 1065 
1422 1420 1410 

CONFLUENCE WITH WAGON WASH 

1501 
1150 
1410 

.019 
1240 
1410 

1330 
1412 

1375 
1414 

1410 
1428 

BASIN Sl2W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 

* DDM ***** Updated 

S12W 
BASIN S12W 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= ,7 Lea= .2 S= 153.6 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.09 

.15 
68. 
7. 
0. 

KK HC12W 

.25 
246. 

7. 
0. 

3. 91 
330. 

0. 
0. 

Preserved 

• 55 
189. 

0. 
0. 

18.00 
123. 

0. 
0. 

79. 
o. 
0. 

47. 
0. 
o. 

8. 2 

31. 
0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

KM COMBINE HYDROGRAPH Rl112W WITH HYDROGRAPH Sl2W - CONFLUENCE OF SKYLINE 
KM WASH WITH PYRITE WASH 
HC 2 0. 9994 
* DDM ***** Preserved ***** 

KK 
KM 

KM 
HC 
* DDM 

HC12 
COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 

2 3.7538 
Preserved ***** 

KK R12-13 
KM ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S13 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 1854 .017 
RX 1000 1080 1110 1320 1370 1420 1500 1550 
RY 1400 1392 1384 1382 1382 1380 1380 1400 
* BASIN Sl3 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 

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



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

• 
I 

I 

LINE 

278 
279 
280 
281 
282 
283 
284 
285 
286 
287 

288 
289 
290 
291 

292 
293 
294 
295 
296 

297 
298 
299 
300 
301 
302 

303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 

314 
315 

HEC-1 INPUT 

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

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

S13 
BASIN S13 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .3 S= 174.2 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.17 

.15 
82. 
28. 

0. 

HC13 

.25 
312. 

20. 
0. 

3. 88 
550. 

11. 
0. 

Preserved **'*** 

.56 
397. 
11. 
0. 

4. 00 
278. 
11. 

0. 

195. 
0. 
0. 

135. 
0. 
0. 

10.1 

90. 
0. 
0. 

64. 
0. 
0. 

KK 
KM 
HC 
KO 

COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH Sl3 - SKYLINE WASH 
3. 9274 

* DDM Preserved ***** 

DI13 KK 
KM 
DT 
DI 
DQ 

SPLIT 
DI24 

FLOW AT HC13; MAIN FLOW TO S24 AND MINOR FLOW TO $14 

0 
0 

* DDM 

KK RDI13 

201 
201 

556 
461 

Preserved ***** 

1353 
879 

2595 4157 
1427 2078.5 

KM ROUTE HYDROGRAPH DI13 THROUGH S14 -SKYLINE WASH DOWNSTREAM OF SPLIT 
RS 4 FLOW -1 
RC .07 .036 .07 4353 .021 
RX 1000 1025 1270 1280 1320 1330 1370 1385 
RY 1360 1354 1354 1356 1356 1358 1358 1360 
* BASIN Sl4 - BEGINNING OF COYOTE WASH 

* DDM ***** Updated 

KK S14 
BASIN S14 KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

L= 1.2 Lea= .6 S= 340.7 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.49 

.15 
144. 
145. 

0. 
0. 

HC14 

.25 
562. 
101. 

0. 
0. 

3. 91 
962. 

72. 
0. 
0. 

Preserved 

.55 
1341. 

65. 
0. 
0. 

11.00 
822. 
31. 

0. 
0. 

640. 
25. 

0. 
0. 

487. 
25. 

0. 
0. 

12.4 

343. 
25. 

0. 
0. 

270. 
25. 
o. 
0. 

43. 
0. 
0. 

185. 
0. 
0. 
0. 

KK 
KM COMBINE ROUTED HYDROGRAPH Rl3-14 WITH HYDROGRAPH Sl4 - SPLIT FLOW FROM 

PAGE 316 
317 

LINE 

318 
319 
320 
321 
322 
323 
324 

325 
326 
327 
328 
329 
330 
331 
332 
333 
334 

335 
336 
337 
338 
339 
340 
341 

342 
343 
344 
345 
346 
347 
348 
349 
350 
351 

352 
353 

KM 
HC 

SKYLINE WASH AND COYOTE WASH SUBBASIN 
2 4.4139 

* DDM ***** Preserved ***** 
HEC-1 INPUT 

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

KK Rl416S 
KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH Sl6S - SKYLINE WASH DOWNSTREAM 
KM OF CONFLUENCE WITH COYOTE WASH 
RS 2 FLOW -1 
RC .07 .036 .07 3140 .017 
RX 1000 1035 1150 1180 1320 1360 1480 1481 
RY 1236 1234 1234 1232 1232 1234 1236 1236 
* BASIN Sl5 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 

* DDM ***** Updated 

KK S15 
BASIN S15 KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

L= .8 Lea= .3 S= 105.0 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.11 

.15 
56. 
19. 
0. 

.27 
213. 

9. 
0. 

3. 40 
370. 

7. 
0. 

Preserved ***** 

.77 
246. 

7. 
0. 

.00 
176. 

7. 
0. 

120. 
0. 
0. 

84. 
0. 
0. 

KK R1516S 

9.8 

54. 
0. 
0. 

37. 
0. 
0. 

KM ROUTE HYDROGRAPH HC15 THROUGH Sl6S - SKYLINE WASH DOWNSTREAM OF 
KM CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 2218 .018 
RX 1000 1035 1150 1180 1320 1360 1480 1481 
RY 1236 1234 1234 1232 1232 1234 1236 1236 

25. 
0. 
0. 

BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 
* DDM Updated 

KK S16S 
KM 
KM 

BASIN S16S 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .3 S= 116.4 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.17 

.15 
100. 

23. 
0. 

.25 
373. 

12. 
o. 

3. 95 
611. 
12. 

0. 
Preserved ***** 

. 53 
379. 
12. 

0. 

6. 00 
271. 

0. 
0. 

175. 
0. 
0. 

123. 
0. 
0. 

KK IHC16S 

9. 3 

76. 
0. 
0. 

53. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 

34. 
0. 
0. 

PAGE 



354 
355 

LINE 

356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 

367 
368 
369 
370 
371 
372 

373 
374 
375 
376 

377 
378 
379 
380 
381 

382 
383 
384 
385 
386 
387 

388 

KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 
HC 3 4.6952 

BASIN Sl6N - SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM ***** Updated ***** 
HEC-1 INPUT 

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

KK Sl6N 
BASIN S16N KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .9 Lea~ .6 S~ 653.2 Kn~ .050 LAG~ 

KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

. 17 

.25 
34. 
80. 

6. 
0. 

.25 
90. 
66. 
6. 
0. 

3. 95 
189. 

48. 
6. 
0. 

Preserved 

KK R16N-S 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH 
4 FLOW -1 

.07 .036 .07 
1000 1035 1150 
1236 1234 1234 

. 53 
256. 

39. 
6. 
0. 

18.00 
366. 

32. 
6. 
0. 

S16N THROUGH S16S 

3230 • 022 
1180 1320 
1232 1232 

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

KK HC16S 

238. 
26. 

0. 
0. 

1360 
1234 

KM COMBINE ROUTED HYDROGRAPH Rl6N-S AND IHC16S 
KM SKYLINE WASH DOWNSTREAM OF COYOTE WASH 
HC 2 4.8652 
* DDM ***** Preserved ***** 

DI16S 

189. 
19. 

0. 
0. 

1480 
1236 

16.5 

158. 
16. 

0. 
0. 

1481 
1236 

KK 
KM 

DT 
DI 
DQ 

SPLIT FLOW AT HC16S; MAIN FLOW TO S17 AND MINOR FLOW TO S22 

* DDM 

DI22 
0 
0 

KK R16-17 
KM 
RS 
RC 
RX 
RY 

. 07 
1000 
1202 

46 
0 

144 
8 

344 708.5 
52 153 

Preserved * * * * * 

ROUTE HYDROGRAPH DI16S THROUGH S17 
FLOW -1 
.036 .07 4341 . 015 
1060 1090 1120 1145 
1200 1199.5 1200 1199 

1223 
329 

1180 
1199 

1200 
1200 

1320 
1202 

129. 
15. 
0. 
0. 

BASIN Sl7 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

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

KK S17 

98. 
6. 
0. 
0. 

PAGE 10 

389 
3~ 

3~ 

3~ 
3~ 

3" 
3~ 

3% 
3~ 

LINE 

398 

399 
400 
401 
402 

403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 

414 
415 
416 
417 
418 
419 

420 
421 
422 
423 
424 
425 
426 
427 
428 

KM BASIN S17 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .9 Lea~ .5 S~ 117.9 Kn~ .030 LAG~ 12.8 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .29 
LG .15 .26 3.60 .67 .00 
UI 79. 311. 540. 784. 495. 385. 298. 212. 
UI 89. 66. 50. 37. 28. 15. 15. 15. 
UI 0. 0. 0 . 0 . 0. 0. 0 . 0. 

HEC-1 INPUT 

170. 
15. 

0. 

117. 
0. 
0. 

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

UI 0. 0. 0. 0. 0. 0. 0. 0. 0 . 
* DDM ***** Preserved 

KK HC17 
KM COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE OF 
KM BUCKEYE F.R.S. NO. 3 
HC 2 5.1537 
* BASIN S18 - BEGINNING OF RATTLER WASH 
* DDM ***** Updated 

S18 
BASIN S18 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L:=: .8 Lea:=: .4 S:=: 292.7 Kn:=: .040 LAG:=: 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.36 

* DDM 

. 20 
96. 

111. 
0. 
0. 

KK R18-19 

.25 
380. 
84. 
0. 
0. 

3. 95 
662. 

64. 
0. 
0. 

Preserved 

. 53 
968. 

46. 
0. 
0. 

17.00 
618. 

38. 
0. 
0. 

KM ROUTE HYDROGRAPH HC18 THROUGH Sl9 
RS 3 FLOW -1 
RC .07 .036 .07 4253 .02 
RX 1000 1050 1100 1125 1140 
RY 1266 1264 1242 1240 1242 
* BASIN S19 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated 

KK S19 
KM BASIN S19 

479. 
18. 

0. 
0. 

1180 
1264 

373. 
18. 

0. 
0. 

1240 
1266 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

12.9 

267. 
18. 

0. 
0. 

1241 
1266 

KM L~ 1.2 Lea~ .8 S~ 824.8 Kn~ .030 LAG~ 11.6 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .29 
LG .15 .25 4.00 .52 12.00 
UI 102. 389. 662. 802. 483. 372. 266. 195. 
UI 72. 51. 41. 22. 16. 16. 16. 0. 

211. 
18. 
0. 
0. 

138. 
0. 

0. 

149. 
0. 
0. 
0. 

99. 
0. 
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I 
I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

II 

429 

430 
431 
432 

433 
434 
435 
436 
437 
438 

LINE 

439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 

450 
451 
452 
453 

454 
455 
456 
457 
458 
459 
460 
461 
462 
463 

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC19 
KM COMBINE ROUTED HYDROGRAPH RlS-19 WITH HYDROGRAPH Sl9 - RATTLER WASH 
HC 2 0.6498 
* DDM ***** Preserved ***** 

KK R19-20 
KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH 820 - RATTLER WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3740 .022 
RX 999 1000 1030 1095 1130 1150 1220 1221 
RY 1208 1208 1206 1204 1204 1206 1208 1208 

BASIN S20 - SUBBASIN OF RATTLER WASH 

* DDM ***** Updated ***** 
HEC-1 INPUT 

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

KK S20 
KM BASIN S20 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .4 S= 84.1 Kn= .030 LAG= 13.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .09 
LG .15 .26 3.60 .67 4.00 
UI 22. 88. 155. 228. 147. 114. 89. 64. 
UI 26. 20. 16. 11. 10. 4. 4. 4. 
UI 0. 0 . 0. 0 • 0. 0. 0. 0. 
UI 0. 0 . 0. 0 • 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC20 

50. 
4. 
0. 
0. 

36. 
4. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH Rl9-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
KM OF STUDY AREA NORTH OF BUCKEYE F.R.S. NO. 3 
HC 2 0.7344 
* BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 
* DDM ***** Updated 

KK S21 
KM BASIN S21 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

L= 
PHOENIX 

. 62 

.15 
245. 
136. 

0. 

1.2 Lea= .6 S= 780.6 Kn= .030 
MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.25 
927. 

93. 
0. 

4.10 
1593. 

67. 
0. 

. 51 
1636. 

36. 
0. 

10.00 
1019. 

36. 
0. 

766. 
36. 

0. 

LAG= 

522. 
0. 
0. 

BASIN S22 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated ***** 

11.0 

392. 
0. 
0. 

260. 
0. 
0. 

190. 
0. 
0. 
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464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 

475 
476 
477 

LINE 

478 
479 
480 
481 
482 
483 

484 
485 
486 

487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 

498 
499 
500 
501 

KK S22 
KM BASIN S22 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.3 Lea= .4 S= 110.1 Kn"' .029 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

.55 

.16 
135. 
188. 

26. 
0. 

.25 
496. 
151. 

0. 
0. 

3. 91 
909. 
108. 

0. 
0. 

* DDM ***** Preserved 

KK DI22 

.53 
1351. 

84. 
0. 
0. 

1. 00 
1029. 

66. 
0. 
o. 

742. 
51. 
0. 
0. 

594. 
26. 

0. 
0. 

13.7 

451. 
26. 

0. 
0. 

KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S22 
DR DI22 
* DDM ***** Preserved ***** 

HEC-1 INPUT 

332. 
26. 
0. 
0. 

268. 
26. 

0. 
0. 

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

KK RDI22 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE WASH 
5 FLOW -1 

.07 .036 .07 
997 998 999 

1217 1216 1216 
* DDM ***** Preserved ****"*: 

KK HC22 

4253 
1000 
1215 

KM COMBINE HYDROGRAPHS AT HC22 
HC 2 5.4141 

. 015 
1060 
1215 

1210 
1216 

1300 
1216 

* BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated 

KK S23 
KM BASIN S23 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.6 Lea= .5 S= 112.1 Kn= .028 LAG= 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

PHOENIX 
.49 
.17 

108. 
217. 

21. 
0. 

MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.26 
331. 
155. 
21. 

0. 

3. 50 
660. 
125. 

21. 
0. 

• 70 2.00 
901. 1086. 

98. 81. 
0. 0. 
0. 0. 

670. 
53. 
0. 
0. 

547. 
53. 
0. 
0. 

BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 
* DDM ***** Updated 

KK S24 
KM BASIN S24 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.4 Lea= 1.2 S= 113.8 Kn= .037 LAG= 

1300 
1217 

15.2 

446. 
31. 

0. 
0. 

32.2 

338. 
21. 
0. 
0. 

263. 
21. 

0. 
0. 
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502 
503 
504 
505 
506 
507 
508 
509 
510 
511 

512 
513 
514 

LINE 

515 
516 
517 
518 
519 
520 

521 
522 
523 

524 
525 
526 
527 
528 
529 
530 
531 
532 
533 

534 
535 
536 
537 
538 
539 
540 

KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 
UI 
UI 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS 
. 32 
.20 
33. 

241. 
78. 
25. 

6. 
0. 
0. 

DI24 

.25 
33. 

206. 
73. 
22. 

6. 
0. 
0. 

4. 00 
66. 

189. 
65. 
16. 

6. 
0. 
0. 

Preserved 

.51 
117. 
172. 

54. 
16. 

6. 
0. 
0. 

USED FOR THIS BASIN 

1. 00 
171. 211. 
157. 142. 

45. 42. 
16. 16. 

6. 6. 
0. 0. 
0. 0. 

242. 
129. 

37. 
13. 

6. 
0. 
0. 

273. 
111. 

36. 
6. 
6. 
0. 
0. 

KK 
KM 
DR 

RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 
DI24 

* DDM ***** Preserved ***** 
HEC-1 INPUT 

350. 
96. 
30. 

6. 
6. 
0. 
0. 

361. 
84. 
25. 

6. 
0. 
0. 
0. 

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

KK 
KM 
RS 
RC 
RX 
RY 

RDI24 
ROUTE HYDROGRAPH 

5 FLOW -1 
.07 .036 .07 

1000 1045 1060 
1222 1220 1218 

DI24 THROUGH S24 

9929 . 02 
1080 1100 
1218 1216 

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

KK HC24 
KM COMBINE HYDROGRAPHS AT HC24 
HC 2 4.2443 

1120 
1216 

1155 
1220 

1220 
1220 

BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 

* DDM ***** Updated 

KK S25 
KM BASIN S25 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .7 Lea= .3 S= 103.0 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

. 03 

.15 
13. 

4. 
0. 

KK R25-26 

.25 
50. 

3. 
0. 

4.15 
87. 

2. 
0. 

Preserved 

. 49 
61. 
2. 
0. 

. 00 
43. 
2. 
0. 

30. 
0. 
0. 

21. 
0. 
0. 

10.0 

14. 
0. 
0. 

10. 
0. 
0. 

KM ROUTE HYDROGRAPH 525 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
KM 
RS 
RC 
RX 
RY 

WATSON ROAD AND MCDOWELL 
8 FLOW -1 

.07 .036 .07 
1000 1045 1060 
1222 1220 1218 

6571 
1080 
1218 

ROAD 

. 02 
1100 
1216 

1120 
1216 

1155 
1220 

1220 
1220 

7. 
0. 
0. 
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541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 

LINE 

552 
553 
554 
555 

5% 
557 
558 
5~ 

5W 
5~ 

5~ 

5~ 

5~ 

5~ 

5H 

567 
568 
569 
570 
571 
572 

573 
574 
575 
576 
577 

BASIN S26 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 
* DDM ***** Updated 

KK S26 
KM BASIN S26 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .21 
LG .16 .25 4.20 .47 1.00 
UI 52. 187. 347. 513. 403. 286. 230. 
UI 74. 59. 43. 33. 25. 21. 10. 
UI 10. 0. 0. 0. 0. 0. 0. 
UI 0. 0 . 0. 0. 0 . 0. 0. 
* DDM ***** Preserved 

HEC-1 INPUT 

13.8 

177. 
10. 

0. 
0. 

129. 
10. 

0. 
0. 

105. 
10. 

0. 
0. 

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

KK HC26 
KM COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26 
KM AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 
HC 2 0. 2377 

BASIN S27 - BEGINNING OF PROSPECT WASH 
* DDM ***** Updated 

KK S27 
KM BASIN S27 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.4 Lea= .5 S= 345.2 Kn= .030 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .51 
LG .15 .25 4.00 .52 16.00 
UI 146. 575. 989. 1411. 878. 682. 524. 
UI 157. 111. 82. 67. 41. 26. 26. 
UI 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 
* DDM * * * * * Preserved 

KK R27-28 
KM 
RS 
RC 
RX 

RY 

ROUTE HYDROGRAPH 
1 FLOW -1 

.07 .036 .07 
1000 1060 1090 
1250 1248 1240 

S27 THROUGH S28 

2482 • 022 
1100 1120 
1238 1238 

BASIN S28 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

KK S28 
KM BASIN S28 

1130 
1240 

1160 
1242 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

12.6 

370. 
26. 

0. 
0. 

1230 
1250 

KM L= .4 Lea= .2 S= 120.0 Kn= .028 LAG= 6.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

295. 
26. 
0. 
0. 

201. 
0. 
0. 
0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

INPUT 
LINE 

578 
579 
580 
581 
582 

583 
584 
585 
586 

587 
588 
589 
590 
591 
592 

LINE 

593 
594 
5e 
5% 
5~ 

5H 
599 
~0 

~1 
~2 

603 
604 
605 
606 

607 
608 
609 
610 

BA .04 
LG .17 .25 4.15 .48 2. 00 
UI 55. 180. 114. 65. 36. 19. 11. 4. 4. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC28 
KM COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH S28 - PROSPECT WASH 
KM AT WATSON ROAD CROSSING 
HC 2 0.5526 
* DDM ***** Preserved ***** 

KK R28-29 
KM ROUTE COMBINED HYDROGRAPHS HC28 THROUGH S29 
RS 2 FLOW -1 
RC . 07 . 036 .07 3804 • 0184 
RX 1000 1000 1110 1125 1165 1170 1250 1251 
RY 1192 1192 1190 1188 1188 1190 1192 1192 

* BASIN S29 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated ***** 

HEC-1 INPUT 

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

KK S29 
KM BASIN S29 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= • 7 Lea= .3 S= 102.9 Kn= • 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.10 

.15 .25 4.15 .49 . 00 
55. 207. 343. 215. 154. 101. 71. 
14. 7. 7. 7. 0. 0. o. 

0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK HC29 

9.4 

44. 31. 
0. 0. 
0. 0. 

KM COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH S29 - PROSPECT WASH 
KM AT BUCKEYE F.R.S. NO 3 
HC 2 0.6515 

* DDM ***** Preserved 

KK HCBES3 
KM COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3 
HC 8 8.7485 
zz 

20. 
0. 
0. 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING (--->) DIVERSION OR PUMP FLOW 

NO. 

35 

46 

57 

60 

66 

78 

82 
PAGE 16 

88 

99 

103 

109 

120 

124 

136 

142 

152 

156 

160 

( . ) CONNECTOR 

S1 

S2 

HC2 ••.••..•.... 
v 
v 

R2-3 

S3 

HC3 ••.•...•..•. 
v 
v 

R3-4 

S4 

HC4 ••.•...•..•. 
v 
v 

R4-7 

S7 

IHC7 ........... . 

S5 
v 
v 

R5-6 

( <---) RETURN OF DIVERTED OR PUMPED FLOW 

S6 

HC6 •..••.•...•. 

HC7 •.••.•..•••• 
v 
v 

R7-12E 



166 S12E 

176 HC12E ..••..•••••• 

180 

191 

197 

208 

212 

218 

228 

232 

243 

247 

254 

264 

S8 
v 
v 

R8-9 

S9 

HC9 ..•.•..•.•.. 
v 
v 

R9-11 

Sll 

IHCll ........... . 

S10 

HC11. .....•..•.. 
v 
v 

R1112W 

S12W 

HC12W ..•......... 

268 HC12 ........... . 
v 
v 

272 R12-13 

278 S13 

288 HC13 ......•..•.• 

294 
292 

297 

303 

314 

318 

325 

335 

342 

. -------> 
DI13 

v 
v 

RDI13 

S14 

HC14 .......•.... 
v 
v 

R1416S 

S15 
v 
v 

R1516S 

DI24 

S16S 

352 IHC16S . •.....•.....•••........ 

356 

367 

373 

379 
377 

S16N 
v 
v 

R16N-S 

HC16S .••....•.... 

. -------> 
DI16S 

v 
v 

382 R16-17 

388 S17 

399 HC17 .........•.• 

403 S18 
v 

DI22 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

414 

420 

430 

433 

439 

450 

454 

464 

477 
475 

478 

484 

487 

498 

514 
512 

515 

521 

524 

v 
R18-19 

S19 

HC19 •••••••••••• 
v 
v 

R19-20 

S20 

HC20 ••••••••.••• 

S21 

S22 

.<-------
DI22 

v 
v 

RDI22 

HC22 ..•..•..•..• 

S23 

DI22 

S24 

. <-------
DI24 

v 
v 

RDI24 

HC24 ••..•.••.••• 

S25 
v 
v 

DI24 

534 

541 

552 

556 

567 

573 

583 

587 

593 

603 

R25-26 

S26 

HC26 •...•..•.•.• 

S27 
v 
v 

R27-28 

S28 

HC28 ...••.•...•. 
v 
v 

R28-29 

S29 

HC29 •••..••••••• 

607 HCBES3 .•••.•.•..••••••••••.••...••.•.••..•.•.......•..•..•.•••••••. • • ................ · · • · • 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

1 ******* ** *** ** * **** ******** ***** ******** * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

* RUN DATE 16JUL12 TIME 12:17:46 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 



STORM: 100-YR 24-HOUR STORM .00 . 00 .00 .00 . 00 .00 • 00 . 00 .00 . 00 
FILE NAME: SKYLINE. DAT .00 . 00 .00 .00 .00 .00 . 00 .00 • 00 .00 

.00 . 00 .00 .00 .00 .00 .00 • 00 • 00 .oo 

.00 . 00 . 00 .00 .00 . 00 .00 . 00 • 00 • 00 
DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA • 00 . 00 . 00 .00 .00 . 00 . 00 • 00 • 00 • 00 

• 00 . 00 . 00 .00 .00 . 01 • 01 • 01 • 01 • 01 

15 IO OUTPUT CONTROL VARIABLES • 02 .02 . 02 . 02 .02 .06 • 06 .06 .06 .06 
IPRNT 5 PRINT CONTROL . 01 .01 . 01 .01 • 01 . 01 • 01 • 01 • 01 . 01 
I PLOT 0 PLOT CONTROL . 00 .00 .00 . 00 . 00 .00 . 00 • 00 . 00 • 00 
QSCAL 0. HYDROGRAPH PLOT SCALE . 00 .00 .00 .00 . 00 .00 . 00 • 00 . 00 . 00 

. 00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 

IT HYDROGRAPH TIME DATA .oo .oo .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 
NMIN 3 MINUTES IN COMPUTATION INTERVAL .00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 

I DATE 1 0 STARTING DATE .00 .00 .00 .00 • 00 .00 . 00 . 00 . 00 . 00 
I TIME 0000 STARTING TIME .00 .00 .00 .00 • 00 .oo . 00 . 00 . 00 . 00 

NQ 500 NUMBER OF HYDROGRAPH ORDINATES .00 .00 .00 .00 • 00 .00 . 00 . 00 . 00 . 00 
NO DATE 2 0 ENDING DATE .00 . 00 .00 .00 • 00 .oo . 00 . 00 . 00 . 00 
NDTIME 0057 ENDING TIME .00 . 00 .00 .00 .00 .00 . 00 . 00 . 00 . 00 
I CENT 19 CENTURY MARK .00 . 00 • 00 .00 .00 .00 • 00 . 00 . 00 . 00 

.00 . 00 .00 .00 .00 .00 .oo . 00 . 00 . 00 
COMPUTATION INTERVAL . 05 HOURS .00 . 00 • 00 .00 .00 • 00 . 00 .00 . 00 . 00 

TOTAL TIME BASE 24.95 HOURS .00 . 00 • 00 .00 .00 . 00 . 00 . 00 . 00 . 00 
.00 . 00 . 00 .00 .00 .00 • 00 . 00 . 00 . 00 

ENGLISH UNITS .00 . 00 . 00 .00 .00 • 00 .00 .oo .00 . 00 
DRAINAGE AREA SQUARE MILES .00 . 00 . 00 .00 .00 • 00 • 00 . 00 .00 . 00 
PRECIPITATION DEPTH INCHES .00 . 00 • 00 .00 .00 .00 • 00 .oo . 00 . 00 
LENGTH, ELEVATION FEET • 00 . 00 . 00 .00 .00 • 00 .00 . 00 . 00 . 00 
FLOW CUBIC FEET PER SECOND .00 . 00 • 00 .00 .00 .00 . 00 . 00 . 00 • 00 
STORAGE VOLUME ACRE-FEET .00 . 00 . 00 .00 .00 .00 . 00 • 00 • 00 • 00 
SURFACE AREA ACRES . 00 . 00 • 00 .00 .00 .00 . 00 • 00 • 00 • 00 
TEMPERATURE DEGREES FAHRENHEIT . 00 . 00 • 00 .00 .00 .00 . 00 • 00 . 00 • 00 

16 JD INDEX STORM NO. 1 27 JD INDEX STORM NO. 
STRM 3. 97 PRECIPITATION DEPTH STRM 3. 77 PRECIPITATION DEPTH 
TRDA . 01 TRANSPOSITION DRAINAGE AREA TRDA 10.00 TRANSPOSITION DRAINAGE AREA 

17 PI PRECIPITATION PATTERN 0 PI PRECIPITATION PATTERN 

. 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 • 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 .00 .00 . 00 .00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

.00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 

.00 . 00 .00 .00 . 00 .00 . 00 . 00 . 00 • 00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 

.00 .00 .00 .00 .00 .00 . 00 . 00 . 00 • 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 

.00 .00 .00 .00 .00 . 00 • 00 . 00 . 00 • 00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
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• 00 . 00 • 00 .00 .00 .00 • 00 • 00 . 00 . 00 • 00 .00 .00 .00 . 00 .00 . 00 • 00 . 00 . 00 
. 00 .00 . 00 .00 .00 .00 .00 • 00 .00 .00 • 00 . 00 .00 .00 .00 .00 .00 • 00 • 00 . 00 
• 00 .00 . 00 .00 .00 . 00 • 00 . 00 . 00 • 00 .00 . 00 .00 . 00 .00 . 00 • 00 • 00 • 00 . 00 
.00 .00 .00 .00 . 00 . 00 • 00 . 00 .00 . 00 .00 .00 • 00 . 00 .00 . 00 • 00 . 00 • 00 . 00 
.00 .00 .oo .00 . 00 . 01 • 01 . 01 • 01 . 01 .00 • 00 . 00 . 00 .00 . 01 • 01 . 01 • 01 .01 
. 02 . 02 .02 .02 . 02 .06 .06 • 06 .06 . 06 . 02 .02 . 02 . 02 .02 .06 .06 .06 .06 • 06 
. 01 .01 . 01 . 01 .01 .01 . 01 • 01 . 01 . 01 .01 .01 • 01 .01 .01 .01 . 01 • 01 . 01 • 01 
• 00 .00 . 00 .00 .00 .00 . 00 • 00 .00 . 00 • 00 .00 .00 .00 . 00 .00 .00 • 00 . 00 . 00 
. 00 .00 .00 .00 .00 . 00 . 00 . 00 .00 .00 • 00 .00 .00 .00 . 00 .00 . 00 • 00 . 00 . 00 
.00 . 00 .00 .00 . 00 . 00 . 00 . 00 • 00 • 00 . 00 . 00 .00 .00 .00 .00 • 00 • 00 .00 . 00 
.00 . 00 .00 .00 . 00 . 00 . 00 .00 • 00 • 00 .00 . 00 .00 • 00 .00 .00 .00 • 00 • 00 . 00 
.00 .00 .oo .00 . 00 • 00 . 00 .00 • 00 • 00 .00 . 00 . 00 . 00 .00 . 00 • 00 . 00 • 00 . 00 
.00 .00 . 00 . 00 .00 .00 . 00 • 00 • 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 • 00 . 00 • 00 • 00 
• 00 .00 . 00 .00 .00 .00 . 00 • 00 • 00 . 00 • 00 .00 . 00 . 00 .00 . 00 • 00 . 00 • 00 • 00 
• 00 .00 . 00 .00 .00 .00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 .00 .00 • 00 . 00 • 00 • 00 
.00 .00 .oo .00 .00 .00 .00 . 00 . 00 . 00 • 00 .00 . 00 .00 .00 • 00 • 00 . 00 . 00 • 00 
• 00 . 00 .00 .00 .00 .00 • 00 . 00 . 00 .00 .00 .00 . 00 .00 .00 .00 . 00 . 00 . 00 • 00 
. 00 . 00 .00 .00 . 00 . 00 • 00 . 00 . 00 • 00 • 00 .00 . 00 .00 .00 .00 . 00 . 00 . 00 • 00 
.00 .00 .oo .00 . 00 . 00 • 00 .00 • 00 • 00 • 00 .00 .00 .00 . 00 .00 .00 • 00 . 00 • 00 
• 00 .00 .oo .00 . 00 . 00 • 00 .00 • 00 • 00 • 00 . 00 .00 .00 . 00 . 00 • 00 .00 . 00 . 00 
• 00 .00 . 00 .00 .00 .00 . 00 • 00 • 00 . 00 • 00 • 00 .00 .00 . 00 .00 . 00 .00 . 00 . 00 
• 00 .00 . 00 .00 .00 .00 . 00 • 00 • 00 . 00 . 00 • 00 .00 .00 . 00 .00 . 00 • 00 . 00 . 00 
.00 .00 . 00 .00 .00 .00 .00 . 00 . 00 . 00 . 00 . 00 .00 .00 . 00 .00 • 00 • 00 . 00 . 00 
.00 .00 .00 .00 .00 .00 . 00 • 00 . 00 . 00 .00 • 00 .00 . 00 .00 .00 .00 • 00 . 00 . 00 
. 00 . 00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 • 00 .00 . 00 .00 .00 .00 • 00 . 00 . 00 
. 00 . 00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 .00 • 00 .00 . 00 .00 .00 • 00 . 00 .00 . 00 
• 00 .00 .00 .00 .00 . 00 .00 • 00 . 00 . 00 .00 . 00 .00 . 00 .00 .00 .00 • 00 • 00 . 00 
• 00 .00 .00 .00 .00 . 00 .00 • 00 . 00 .00 .00 . 00 • 00 . oo .00 . 00 .00 • 00 . 00 . 00 
• 00 .00 .00 .00 . 00 . 00 • 00 .oo .00 .00 .00 .00 • 00 . 00 .00 . 00 • 00 • 00 .00 . 00 
• 00 .00 .00 .00 . 00 . 00 . 00 • 00 • 00 .00 . 00 .00 • 00 . 00 .00 . 00 • 00 . 00 .00 . 00 

30 JD INDEX STORM NO. 5 31 JD INDEX STORM NO. 
STRM 3. 38 PRECIPITATION DEPTH STRM 3. 34 PRECIPITATION DEPTH 
TRDA 90.00 TRANSPOSITION DRAINAGE AREA TRDA 120.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 0 PI PRECIPITATION PATTERN 
• 00 .00 .00 .00 .00 • 00 .00 . 00 . 00 . 00 • 00 .00 .00 .oo .00 . 00 . 00 .00 . 00 . 00 
.00 .00 .oo .00 . 00 . 00 .00 . 00 • 00 . 00 • 00 . 00 .00 .oo • 00 .00 . 00 . 00 . 00 • 00 
.00 .00 • 00 .00 . 00 • 00 • 00 . 00 • 00 .00 . 00 . 00 .00 .00 • 00 • 00 . 00 . 00 . 00 • 00 
.00 .00 • 00 .00 . 00 • 00 . 00 . 00 • 00 .00 . 00 . 00 .00 .00 . 00 .00 . 00 .00 . 00 • 00 
. 00 .00 • 00 .00 . 00 • 00 . 00 . 00 • 00 .00 . 00 . 00 .00 .oo • 00 • 00 . 00 .00 . 00 • 00 
• 00 . 00 • 00 . 00 .00 .00 . 00 .00 • 00 • 00 .00 . 00 .00 • 00 . 00 . 00 . 00 • 00 . 00 • 00 
• 00 .00 .oo .00 .00 .00 . 00 • 00 • 00 • 00 .00 . 00 .00 • 00 . 00 .00 . 00 • 00 . 00 • 00 
• 00 .00 .oo .00 .00 .00 • 00 • 00 . 00 • 00 .00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 • 00 
.00 .00 .oo .00 .00 .00 • 00 • 00 . 00 . 00 .00 .00 . 00 . 00 .00 .00 . 00 • 00 . 00 • 00 
.00 .00 .oo .00 .00 .00 • 00 • 00 . 00 . 00 .00 • 00 . 00 . 00 . 00 .00 • 00 • 00 . 00 • 00 
.00 .00 .oo .00 .00 .00 • 00 . 00 . 00 . 00 . 00 .oo . 00 . 00 .00 .00 .00 • 00 . 00 • 00 
. 00 .00 . 00 .00 .00 . 00 • 00 . 00 .00 . 00 . 00 .00 . 00 . 00 .00 .00 • 00 • 00 . 00 • 00 
. 00 .00 . 00 .00 . 00 . 00 • 00 • 00 . 00 . 00 .00 .00 . 00 . 00 . 00 .00 • 00 • 00 . 00 • 00 
.00 .00 . 00 .00 . 00 . 00 • 00 • 00 • 00 . 00 . 00 .00 . 00 . 00 .00 .00 .00 • 00 . 00 • 00 
• 00 . 00 . 00 .00 . 00 . 00 . 00 .00 . 00 .00 .00 .00 . 00 .00 .00 . 00 • 00 • 00 . 00 . 00 
.00 .00 . 00 .00 .00 .00 . 00 • 00 • 00 .00 .00 .00 . 00 . 00 .00 .00 • 00 • 00 . 00 . 00 
.00 .00 .oo . 00 .00 .00 . 00 .00 • 00 .00 .00 .00 . 00 .oo .00 . 00 • 00 • 00 • 00 . 00 



I 

I 

I 

I 

I 

I 
. 00 .00 . 00 . 00 .00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 . 00 . 00 .00 .00 . 00 .00 . 00 . 00 .00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 . 00 . 00 .00 .oo • 00 • 00 .00 . 00 . 00 .00 .00 .00 .00 .00 . 00 . 00 . 00 . 00 

I . 00 . 00 .00 . 00 .00 .00 . 00 • 00 • 00 .00 . 00 .00 . 00 .00 .00 .00 . 00 . 00 . 00 .00 
. 00 . 00 .00 . 00 .00 .00 . 00 • 00 .00 • 00 . 00 .00 . 00 . 00 .00 .00 . 00 . 00 . 00 .00 
. 00 . 00 .00 .00 .00 .01 . 01 . 01 .01 • 01 . 00 . 00 . 00 . 00 . 00 .01 • 01 . 01 . 01 .01 
. 02 .02 .02 .02 .02 .06 .06 .06 .06 .06 . 02 . 02 . 02 . 02 . 02 .06 • 06 .06 . 06 . 06 
. 01 .01 .01 .01 . 01 . 01 . 01 . 01 . 01 . 01 .01 . 01 . 01 . 01 . 01 .01 . 01 . 01 . 01 . 01 

I 
. 00 .00 .00 .00 . 00 . 00 .00 . 00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 .00 .00 . 00 
. 00 .00 .00 .00 .00 . 00 . 00 . 00 .00 .00 . 00 . 00 .00 .GO . 00 . 00 . 00 • 00 .00 . 00 
. 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 .00 .00 . 00 .00 . 00 . 00 • 00 .00 . 00 
. 00 . 00 .00 . 00 .00 .00 . 00 . 00 .00 . 00 . 00 .00 .00 . 00 .00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 .00 .00 .00 . 00 . 00 .00 • 00 . 00 .00 . 00 .00 .00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 .00 .00 .00 . 00 . 00 .00 • 00 . 00 . 00 . 00 .oo .00 .00 . 00 . 00 . 00 .00 

I 
.00 .00 .00 .00 .00 . 00 .00 .oo .00 • 00 . 00 . 00 . 00 . 00 . 00 .00 • 00 . 00 . 00 .00 
.00 .00 .00 .00 . 00 . 00 . 00 .00 .oo . 00 .00 . 00 .00 . 00 . 00 .oo • 00 . 00 . 00 . 00 
. 00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 .00 . 00 .00 . 00 . 00 .oo • 00 . 00 . 00 . 00 
.00 .00 . 00 . 00 .00 .00 . 00 .00 .oo .00 .00 . 00 .00 . 00 . 00 . 00 • 00 . 00 . 00 . 00 
. 00 .00 . 00 . 00 .00 .00 . 00 . 00 • 00 • 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 . 00 .00 . 00 .00 .00 . 00 . 00 .00 • 00 .00 .00 .00 . 00 .00 . 00 . 00 • 00 • 00 . 00 

I . 00 .00 .00 .00 . 00 .00 . 00 . 00 .00 . 00 . 00 .00 .00 . 00 .00 .00 . 00 • 00 • 00 . 00 
. 00 .00 .00 .00 .00 .00 . 00 . 00 .00 . 00 . 00 .00 . 00 . 00 .00 .00 . 00 • 00 . 00 . 00 
.00 .00 .00 .00 . 00 . 00 .00 .00 .00 . 00 . 00 . 00 . 00 .00 .00 .00 .00 • 00 . 00 . 00 
.00 .00 .00 .00 . 00 . 00 • 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 .00 
.00 .00 . 00 . 00 .00 .00 . 00 .00 . 00 .00 .00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 .00 

I 
• 00 .00 . 00 . 00 .00 .00 • 00 . 00 .00 .00 .00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 .00 .00 • 00 • 00 . 00 . 00 .00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 • 00 
. 00 . 00 .00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 .00 .00 .00 . 00 . 00 .00 . 00 • 00 .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 .00 .00 .00 . 00 . 00 .00 . 00 • 00 .00 .00 . 00 . 00 . 00 . 00 . 00 .00 . 00 
. 00 .00 .00 .00 . 00 . 00 . 00 . 00 .00 . 00 • 00 .00 .00 . 00 .00 . 00 . 00 . 00 .00 . 00 

I 32 JD INDEX STORM NO. 7 33 JD INDEX STORM NO. 
STRM 3. 30 PRECIPITATION DEPTH STRM 3.20 PRECIPITATION DEPTH 
TRDA 150.00 TRANSPOSITION DRAINAGE AREA TRDA 300.00 TRANSPOSITION DRAINAGE AREA 

I 
0 PI PRECIPITATION PATTERN 0 PI PRECIPITATION PATTERN 

. 00 . 00 .00 . 00 .00 .00 . 00 . 00 .00 . 00 .00 . 00 .00 . 00 . 00 .00 . 00 . 00 . 00 . 00 

. 00 . 00 .00 .00 .00 .00 . 00 • 00 . 00 . 00 .oo . 00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 

. 00 .00 .00 .00 .00 .oo . 00 . 00 .00 . 00 .00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 

. 00 . 00 .00 .00 . 00 . 00 . 00 . 00 .00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

.00 .00 .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 .00 .00 .00 . 00 . 00 . 00 . 00 . 00 . 00 . 00 

I .00 .00 .00 .00 . 00 . 00 . 00 . 00 • 00 • 00 . 00 .00 .00 • 00 .00 . 00 . 00 . 00 .00 . 00 
. 00 .00 . 00 .00 . 00 . 00 . 00 .00 • 00 . 00 . 00 .00 .00 • 00 .00 .00 . 00 . 00 . 00 . 00 
. 00 .oo .00 .00 .00 . 00 • 00 . 00 . 00 . 00 • 00 . 00 .00 . 00 .00 . 00 . 00 . 00 . 00 . 00 
• 00 .00 . 00 . 00 .00 . 00 .00 . 00 . 00 . 00 • 00 .00 . 00 . 00 . 00 . 00 . 00 . 00 • 00 . 00 
. 00 . 00 . 00 . 00 .00 .00 . 00 .00 . 00 . 00 • 00 . 00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 

I 
• 00 .00 . 00 . 00 .00 . 00 • 00 .00 • 00 . 00 • 00 .00 . 00 . 00 .00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 . 00 .00 .00 • 00 . 00 .00 .00 . 00 . 00 . 00 . 00 .00 .00 .00 . 00 . 00 . 00 
. 00 . 00 .00 .00 .00 .00 • 00 • 00 .00 . 00 . 00 . 00 . 00 .00 .00 .00 . 00 . 00 . 00 . 00 
. 00 . 00 .00 .00 .00 .00 . 00 • 00 .00 .00 . 00 . 00 . 00 .00 .00 .00 .00 . 00 . 00 .00 
. 00 . 00 .00 .00 .00 .00 • 00 • 00 .00 .00 . 00 . 00 . 00 .00 .00 .00 .00 . 00 . 00 .00 
. 00 . 00 .00 .00 .oo .00 . 00 • 00 • 00 • 00 .00 . 00 . 00 .00 .00 .00 .00 . 00 . 00 .00 

I . 00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 . 00 .oo . 00 . 00 .00 .00 .00 . 00 . 00 . 00 .00 

I 

I 

I 

I 

I 



.00 .00 . 00 .00 .00 . 00 . 00 .00 .00 . 00 • 00 . 00 .00 • 00 .00 .00 • 00 .00 • 00 . 00 

.00 .00 . 00 .00 .00 .00 . 00 .00 .00 . 00 • 00 . 00 .00 . 00 .00 .00 • 00 • 00 • 00 • 00 

.00 .00 . 00 .00 .00 .oo . 00 .00 . 00 . 00 • 00 . 00 .00 .00 .00 .00 • 00 • 00 • 00 . 00 

.00 .00 . 00 .00 .00 .00 . 00 • 00 . 00 . 00 • 00 . 00 .00 .00 .00 . 00 • 00 • 00 • 00 . 00 

.00 .00 . 00 .00 .00 .00 . 00 • 00 . 00 .00 • 00 .00 .00 .00 .00 .00 . 00 . 00 • 00 • 00 
• 00 .00 .00 .00 • 00 . 01 . 01 • 01 . 01 .01 . 00 .00 . 00 .00 . 00 . 01 . 01 . 01 . 01 • 01 
.02 • 02 .02 .02 • 02 .06 • 06 .06 .06 • 06 . 02 .02 . 02 .02 . 02 .06 . 06 .06 .06 • 06 
.01 • 01 .01 . 01 . 01 . 01 • 01 . 01 . 01 . 01 . 01 .01 . 01 .01 . 01 .01 . 01 . 01 . 01 • 01 
.00 .00 . 00 .00 . 00 .00 • 00 .00 . 00 . 00 . 00 .00 .00 .00 .00 .00 . 00 .00 . 00 . 00 
.00 .00 . 00 . 00 .00 .00 . 00 .00 .00 . 00 . 00 .00 .00 .00 .00 .00 .00 . 00 . 00 . 00 
.00 .00 . oo . 00 .00 .00 . 00 .00 . 00 . 00 .00 .00 .00 . 00 .00 .00 .00 . 00 . 00 . 00 
.00 .00 • 00 .00 .00 .00 . 00 • 00 . 00 . 00 . 00 . 00 .00 . 00 .00 .00 .00 . 00 . 00 . 00 
.00 .00 .00 .00 .oo .00 . 00 • 00 . 00 . 00 .00 . 00 .00 • 00 .00 .00 • 00 • 00 • 00 . 00 
• 00 .00 .00 .00 .00 .00 . 00 • 00 . 00 .00 • 00 • 00 .00 . oo .oo .00 • 00 . 00 .00 . 00 
.00 .00 .00 .00 .00 .00 . 00 • 00 . 00 .00 • 00 • 00 .00 . oo .00 .00 • 00 • 00 • 00 . 00 
.00 . 00 .00 .00 .00 . 00 . 00 • 00 . 00 .00 • 00 • 00 .oo . 00 .oo .00 • 00 . 00 • 00 . 00 
.00 . 00 .00 .00 . 00 . 00 . 00 • 00 . 00 .00 • 00 • 00 .oo . oo .oo .oo • 00 .00 • 00 . 00 
.00 • 00 . 00 • 00 . 00 . 00 . 00 . 00 . 00 • 00 • 00 . 00 .00 . oo .oo . 00 • 00 .oo • 00 . 00 
.00 .00 . 00 . 00 • 00 . 00 • 00 . 00 . 00 . 00 . 00 . 00 .00 . 00 .00 .00 • 00 • 00 • 00 • 00 
• 00 .00 . 00 .00 • 00 . 00 • 00 . 00 . 00 . 00 • 00 . 00 .00 . 00 .00 .00 • 00 • 00 • 00 . 00 
• 00 .00 . 00 .00 • 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 .oo • 00 • 00 • 00 • 00 • 00 . 00 
.00 .00 . 00 .00 .00 . 00 . 00 . 00 .00 . 00 . 00 . 00 .00 .00 . 00 . 00 • 00 • 00 • 00 • 00 
.00 .00 . 00 . 00 .00 .00 . 00 . 00 .00 . 00 . 00 . 00 .00 .00 . 00 . 00 • 00 • 00 • 00 . 00 
.00 .00 .00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 .00 .00 .00 . 00 . 00 • 00 • 00 • 00 . 00 
• 00 .00 .00 . 00 .00 .00 . 00 . 00 . 00 . 00 . 00 .00 .00 .00 . 00 . 00 • 00 • 00 • 00 . 00 
• 00 .00 .oo .00 .00 .00 . 00 .00 . 00 . 00 . 00 .00 .00 .oo . 00 . 00 • 00 • 00 • 00 . 00 
.00 .00 .00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 .00 .00 .00 . 00 . 00 • 00 • 00 • 00 . 00 
.00 .00 .oo .00 .00 .00 . 00 • 00 . 00 . 00 . 00 .00 .00 .00 .00 . 00 • 00 .00 • 00 . 00 
.00 .00 .oo .00 .00 .00 • 00 .00 . 00 . 00 . 00 . 00 .00 .00 . 00 . 00 • 00 .00 . 00 . 00 
.00 .00 .oo .00 .00 .00 • 00 • 00 . 00 . 00 . 00 . 00 .00 .00 . 00 . 00 • 00 .00 . 00 . 00 
.00 . 00 .oo .00 .00 .00 . 00 • 00 . 00 . 00 . 00 .00 .00 .00 . 00 . 00 • 00 .00 • 00 . 00 

34 JD INDEX STORM NO. 
STRM 3.11 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

0 PI PRECIPITATION PATTERN 
.00 .oo . oo • 00 . 00 . 00 . 00 . 00 • 00 • 00 ************** 
• 00 .oo . oo . 00 . 00 . 00 . 00 . 00 . 00 • 00 
.00 .00 .00 . 00 .00 .00 . 00 . 00 • 00 • 00 288 KK . HC13 
.00 .00 . 00 .00 . 00 .00 . 00 . 00 . 00 • 00 . 
.00 .00 .00 . 00 . 00 . 00 . 00 . 00 • 00 • 00 ************** 
.00 • 00 .00 .00 .00 .00 . 00 . 00 • 00 • 00 
• 00 • 00 .00 . 00 .00 .00 . 00 .00 .00 • 00 291 KO OUTPUT CONTROL VARIABLES 
• 00 .00 .oo .00 .00 .00 . 00 . 00 .00 . 00 IPRNT 3 PRINT CONTROL 
.00 .00 .oo .00 .00 .00 . 00 .00 .00 . 00 I PLOT 0 PLOT CONTROL 
.00 .00 .00 .00 .00 .00 . 00 .00 . 00 . 00 QSCAL 0. HYDROGRAPH PLOT SCALE 
.00 .00 .00 .00 .00 .00 • 00 . 00 .00 . 00 
.00 .00 • 00 .00 .00 .00 • 00 • 00 . 00 . 00 290 HC HYDROGRAPH COMBINATION 
.oo .00 . 00 .00 .00 .00 • 00 • 00 . 00 . 00 ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 
.00 .00 . 00 .00 .00 .00 • 00 • 00 . 00 . 00 
.00 .00 . 00 .00 .00 . 00 • 00 • 00 . 00 . 00 
.00 .00 . 00 .00 .00 . 00 .00 • 00 . 00 . 00 
.00 .00 . 00 .00 .oo . 00 . 00 • 00 • 00 . 00 



I 

I 

I 

I 

I 

I 
(CFS) (HR) 

HYDROGRAPH AT STATION HC13 (CFS) 
TRANSPOSITION AREA .0 SQ MI 3360. 12.30 442. 127. 122. 122. 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.95-HR 

(INCHES) 1. 046 1. 202 1.203 1. 203 
(AC-FT) 219. 252. 252. 252. I 

(CFS) (HR) CUMULATIVE AREA = 3.93 SQ MI 
(CFS) 

4271. 12.30 547. 156. 150. 150. 
(INCHES) 1.296 1. 475 1.477 1. 477 

(AC-FT) 271. 309. 309. 309. 
' I 

HYDROGRAPH AT STATION HC13 
CUMULATIVE AREA = 3.93 SQ MI TRANSPOSITION AREA 90.0 SQ MI 

' 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24. 95-HR 
(CFS) (HR) I 

HYDROGRAPH AT STATION HC13 (CFS) 
TRANSPOSITION AREA 10.0 SQ MI 3229. 12.30 427. 123. 118. 118. 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.95-HR 

(INCHES) 1. 012 1.165 1.166 1.166 
(AC-FT) 212. 244. 244. 244. I 

(CFS) (HR) CUMULATIVE AREA ~ 3.93 SQ MI 
(CFS) 

3926. 12.30 507. 145. 139. 139. 
(INCHES) 1.200 1.371 1.372 1. 372 

(AC-FT) 251. 287. 287. 287. 
' 

HYDROGRAPH AT STATION HC13 I 
CUMULATIVE AREA ~ 3.93 SQ MI TRANSPOSITION AREA 120.0 SQ MI 

' 

HYDROGRAPH AT STATION HC13 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24. 95-HR 

+ (CFS) (HR) 
(CFS) 

I 
TRANSPOSITION AREA 30.0 SQ MI 3154. 12.30 419. 121. 116. 116 • 

(INCHES) . 992 1.144 1.145 1.145 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.95-HR 
(CFS) (HR) 

(AC-FT) 208. 240. 240. 240. 

CUMULATIVE AREA = 3.93 SQ MI I 
(CFS) 

3577. 12.30 466. 134. 129. 129. 
(INCHES) 1.104 1.266 1.267 1. 267 ' 

(AC-FT) 231. 265. 265. 265. 

CUMULATIVE AREA = 3.93 SQ MI 
HYDROGRAPH AT STATION HC13 

TRANSPOSITION AREA 150.0 SQ MI I 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

I 
' 

HYDROGRAPH AT STATION HC13 

6-HR 24-HR 72-HR 24. 95-HR 
(CFS) (HR) 

(CFS) 
TRANSPOSITION AREA 60.0 SQ MI 3075. 12.30 411. 119. 114. 114 • 

(INCHES) . 973 1.122 1.123 1.123 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW (AC-FT) 204. 235. 235. 235. 

I 6-HR 24-HR 72-HR 24.95-HR 

I 

I 

I 

I 

I 



CUMULATIVE AREA = 3.93 SQ MI 
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 
6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT STATION HC13 HYDROGRAPH AT 
TRANSPOSITION AREA 300.0 SQ MI + Sl 728. 12.10 70. 20. 19. . 51 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW HYDROGRAPH AT 
6-HR 24-HR 72-HR 24.95-HR + S2 324. 12.10 30. 9. 8. . 22 

(CFS) (HR) 
(CFS) 2 COMBINED AT 

2866. 12.30 390. 113. 109. 109. + HC2 1045. 12.10 100. 29. 28. .73 
(INCHES) . 924 1. 069 1. 070 1. 070 

(AC-FT) 193. 224. 224. 224. ROUTED TO 
+ R2-3 998. 12.15 100. 29. 28. .73 

CUMULATIVE AREA = 3.93SQMI 
HYDROGRAPH AT 

83 792. 12.15 84. 23. 23. .65 

2 COMBINED AT 
HYDROGRAPH AT STATION HC13 + HC3 1777. 12.15 182. 52. 50. 1. 38 

TRANSPOSITION AREA 500.0 SQ MI 
ROUTED TO 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW + R3-4 1692. 12.20 182. 52. 50. 1. 38 
6-HR 24-HR 72-HR 24. 95-HR 

(CFS) (HR) HYDROGRAPH AT 
(CFS) + S4 584. 12.10 53. 15. 14. . 41 

2717. 12.35 372. 108. 104. 104. 
(INCHES) • 879 1. 020 1.021 1. 021 2 COMBINED AT 

(AC-FT) 184. 214. 214. 214. + HC4 2175. 12.20 233. 66. 64. 1. 79 

CUMULATIVE AREA = 3.93 SQ MI ROUTED TO 
+ R4-7 2132. 12.20 233. 66. 64. 1. 79 

HYDROGRAPH AT 
+ S7 220. 12.05 17. 5. 5. .13 

INTERPOLATED HYDROGRAPH AT HC13 2 COMBINED AT 
+ IHC7 2261. 12.20 250. 71. 68. 1. 92 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24. 95-HR HYDROGRAPH AT 

(CFS) (HR) + S5 680. 12.15 75. 22. 21. . 53 
(CFS) 

3973. 12.30 512. 146. 141. 141. ROUTED TO 
(INCHES) 1.213 1. 385 1.386 1. 386 + R5-6 655. 12.20 75. 22. 21. .53 

(AC-FT) 254. 290. 290. 290. 
HYDROGRAPH AT 

CUMULATIVE AREA = 3.93 SQ MI + S6 412. 12.05 33. 9. 9. .25 

2 COMBINED AT 
RUNOFF SUMMARY + HC6 965. 12.15 107. 31. 30. .78 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN SQUARE MILES 2 COMBINED AT 



I 

I 

I 

I 

I 

I 
HC7 3133. 12.20 355. 101. 98. 2. 70 S13 303. 12.05 19. 5. 5. .17 

ROUTED TO 2 COMBINED AT 

I HYDROGRAPH AT 

R7-12E 355. 101. HC13 512. 146. 141. 3028. 12.25 98. 2. 70 3973. 12.30 3. 93 

DIVERSION TO 
S12E 110. 12.00 8. 2. 2. .05 DI24 2002. 12.30 324. 99. 96. 3. 93 

I 
2 COMBINED AT 

HC12E 362. 103. 100. DI13 188. 47. 45. 3. 93 3049. 12.25 
HYDROGRAPH AT 

2. 75 1971. 12.30 

HYDROGRAPH AT ROUTED TO 

S8 552. 12.05 48. 14. 14. . 34 RDI13 1766. 12.50 188. 47. 45. 3. 93 

I 
ROUTED TO 

R8-9 48. 14. S14 61. 17. 
HYDROGRAPH AT 

14. • 34 16. .49 542. 12.10 787. 12.05 

HYDROGRAPH AT 2 COMBINED AT 
S9 309. 12.10 29. 8. 8. .21 HC14 1852. 12.50 247. 63. 61. 4.41 

I 2 COMBINED AT 
HC9 76. 22. R1416S 247. 63. 

ROUTED TO 
21. .55 61. 4. 41 846. 12.10 1756. 12.60 

ROUTED TO HYDROGRAPH AT 
R9-11 720. 12.25 76. 22. 21. .55 + S15 175. 12.05 10. 2. 2. .11 

I HYDROGRAPH AT 
S11 21. 6. R1516S 10. 2. 

ROUTED TO 
6. .1 7 + 2. .11 314. 12.05 137. 12.20 

2 COMBINED AT HYDROGRAPH AT 
IHC11 803. 12.20 97. 28. 27. . 72 S16S 321. 12.05 21. 5. 5. .17 

I HYDROGRAPH AT 
S10 27. 8. IHC16S 276. 71. 

3 COMBINED AT 
7. .19 68. 4. 70 303. 12.10 1797. 12.55 

2 COMBINED AT HYDROGRAPH AT 

I ROUTED TO 

HC11 123. 35. S16N 23. 7. 34. .91 + 6. .17 1036. 12.15 

ROUTED TO 

239. 12.10 

R1112W 989. 12.25 123. 35. 34. .91 R16N-S 204. 12.30 23. 7. 6. .17 

HYDROGRAPH AT 2 COMBINED AT 

I COMBINED AT 

S12W 13. 4. HC16S 298 • 77. 4. . 09 74. 4. 87 176. 12.00 

DIVERS ION TO 

1906. 12.55 

HC12W 1045. 12.20 135. 39. 38. 1. 00 DI22 563. 12.55 70. 17. 17. 4. 87 

I 
2 COMBINED AT 

HC12 494. 142. 136. DI16S 228. 60. 
HYDROGRAPH AT 

3. 75 + 58. 4. 87 4045. 12.25 1343. 12.55 

ROUTED TO ROUTED TO 
R12-13 3913. 12.30 494. 142. 136. 3. 75 R16-17 1241. 12.75 228. 60. 58. 4.87 

I HYDROGRAPH AT HYDROGRAPH AT 

I 

I 

I 

I 

I 



S17 414. 12.05 27. 7. 7. .29 + HC24 2012. 12.50 357. 107. 103. 4.24 

2 COMBINED AT HYDROGRAPH AT 
HC17 1248. 12.75 254. 66. 64. 5.15 + S25 49. 12.05 3. 1. 1. .03 

HYDROGRAPH AT ROUTED TO 

S18 585. 12.05 49. 14. 14. .36 + R25-26 29. 12.45 3. 1. 1. . 03 

ROUTED TO HYDROGRAPH AT 
R18-19 530. 12.20 49. 14. 14. .36 + S26 325. 12.10 24. 6. 6. .21 

HYDROGRAPH AT 2 COMBINED AT 
S19 499. 12.05 37. 10. 10. .29 + HC26 326. 12.10 27. 7. 6. . 24 

2 COMBINED AT HYDROGRAPH AT 
HC19 928. 12.10 86. 24. 23. • 65 + S27 852. 12.05 70. 20. 19. . 51 

ROUTED TO ROUTED TO 
R19-20 851. 12.25 86. 24. 23. • 65 + R27-28 805. 12.10 70. 20. 19. .51 

HYDROGRAPH AT HYDROGRAPH AT 
S20 125. 12.05 9. 2. 2. .09 + S28 80. 12.00 4. 1. 1. .04 

2 COMBINED AT 2 COMBINED AT 
HC20 923. 12.20 94. 27. 26. . 73 + HC28 847 • 12.10 74. 21. 20. .55 

HYDROGRAPH AT ROUTED TO 

+ S21 1075. 12.05 77. 21. 20. • 62 + R28-29 779. 12.20 74. 21. 20. .55 

HYDROGRAPH AT HYDROGRAPH AT 
S22 815. 12.10 59. 15. 14. .55 + S29 181. 12.05 11. 3. 3. .10 

HYDROGRAPH AT 2 COMBINED AT 
DI22 563. 12.55 70. 17. 17. 4. 87 + HC29 848. 12.15 84. 24. 23. • 65 

ROUTED TO 8 COMBINED AT 
RDI22 497. 12.80 70. 17. 17. 4.87 + HCBES3 5135. 12.10 1050. 291. 280. 8. 75 

2 COMBINED AT 
HC22 815. 12.10 131. 33. 32. 5. 41 

*** NORMAL END OF HEC-1 *** 
HYDROGRAPH AT 

823 629. 12.10 47. 12. 11. .49 

HYDROGRAPH AT 
824 274. 12.30 34. 9. 8. • 32 

HYDROGRAPH AT 
DI24 2002. 12.30 324. 99. 96. 3. 93 

ROUTED TO 
RDI24 1839. 12.50 324. 99. 95. 3. 93 

2 COMBINED AT 



APPENDIX D 

Alternative 1 Preliminary Hydrology Calculations 

. . : 
SKYLINE FAN DCR .. . . I . 
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I 

I 

I 

I 

I 

I 

I 

I 
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1***************************************** 
*************************************** 

* 
* 

* FLOOD HYDROGRAPH PACKAGE 
ARMY CORPS OF ENGINEERS * 

* JUN 1998 
HYDROLOGIC ENGINEERING CENTER 

* VERSION 4.1 
609 SECOND STREET 

* 
DAVIS, CALIFORNIA 95616 

* RUN DATE 08SEP12 
(916) 756-1104 

* 
* 

* 

TIME 

* 

* 

(HEC-1) * 

* 
* 

* 

* 
* 
16:37:49 * 

* 

***************************************** 
*************************************** 

X X XXXXXXX 
X X 
X X 
xxxxxxx 

X 

X 
xxxx 

X X 

X 
X 

X 
X 

XX XXX 
X 

X 
X 
X 

X X X X 
X XXXXXXX XXXXX 

X 

XX 
X 

XXXXX X 
X 
X 

XXX 

* 

* 

* 

* 

* 

* 

* 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, 
HEC1DB, AND HEC1KW. 

u.s. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 
1973-STYLE INPUT STRUCTURE. 

THE DEFINITION OF -AMSKK- ON RM-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 
PAGE 1 

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

.026 

.060 

.105 

.172 

.707 

.849 

.908 

.950 

.980 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
28 
29 
30 
31 
32 
33 
34 
35 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 24-HOUR STORM 
FILE NAME: SKYLINE.DAT 

FILE NAME CHANGED TO SL3-1.DAT (SKYLINE DCR PHASE 3 ALTERNATIVE 1) 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 
* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* 
* REPERFORMED WITH FOLLOWING MODIFICATIONS - SEPTEMBER 2012, SEI 
* DETENTION BASIN DB13 ADDED TO SKYLINE WASH APEX (HC13) 
* 48" DIAMETER RCP - LOW FLOW OUTLET OF DETENTION BASIN CALCULATED USING HY8 
* HYDROGRAPH SPLITTED AT DB13 TO DI13 AND DI27 
* 0 HYDROGRAPH DI13 ROUTED TO S14 
* NO HYDROGRAPH ROUTED TO S24 
* DI24, RDI24 AND HC24 DELETED 
* HYDROGRAPH DI27 ROUTED TO S27 
* DI27, RDI27 AND HC27 ADDED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* 
IT 
IN 
IO 
JD 
PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 

PC 
JD 
JD 
JD 
JD 
JD 
JD 
JD 
JD 

3 
15 

5 
3-97 
.000 

.029 

.064 

.110 

.181 

.735 

.856 

.913 

.953 

.983 
3.77 
3.57 
3.45 
3.38 
3.34 
3.30 
3.20 
3.11 

0.01 
.002 

.032 

.068 

.115 

.191 

.758 

.863 

.918 

.956 

.986 
10.00 
30.00 
60.00 
90.00 

120.00 
150.00 
300.00 
500.00 

500 

.005 .008 .011 

.035 .038 .041 

.072 . 076 .080 

.120 .126 .133 

.203 .218 .236 

.776 .791 .804 

.869 .875 .881 

.922 . 926 .930 

.959 .962 .965 

.989 .992 .995 

* BASIN Sl - BEGINNING OF SKYLINE WASH 
* DDM ***** Updated ***** 

.014 

.044 

.085 

.140 

.257 

.815 

.887 

.934 

.968 

.998 

.017 .020 .023 

.048 .052 .056 

.090 .095 .100 

.147 .155 .163 

.283 .387 .663 

.825 .834 .842 

.893 .898 .903 

.938 -942 .946 

.971 -974 .977 

1.000 



1 PAGE 2 HEC-1 INPUT 

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

306. 

20. 

0. 

0. 

36 
37 
38 
39 
40 
41 
42 
43 

44 

45 

46 

S1 KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

BASIN 51 

UI 

UI 

UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .6 S= 1102.5 Kn= .050 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.51 

.25 
103. 

248. 

20. 

0. 

.25 
273. 

206. 

20. 

0. 

3.95 
577. 

151. 

20. 

0. 

.53 
783. 

123. 

20. 

0. 

18.00 
1122. 

102. 

20. 

0. 

746. 

79. 

0. 

0. 

585. 

60. 

0. 

0. 

* BASIN 52 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM ***** Updated ***** 

52 
BASIN S2 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

16.6 

489. 

51. 

0. 

0. 

47 
48 
49 
50 
51 
52 
53 
54 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

L= .9 Lea= .6 S= 916.1 Kn= .050 LAG= 16.0 

124. 
55 UI 

9. 
56 UI 

0. 
57 UI 

0. 
* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
. 22 
.25 
46. 

105. 

9. 

0. 

. 25 
130. 

82. 

9. 

0. 

3.95 
269. 

60. 

9. 

0. 

***** Preserved ***** 

HC2 

.53 
364. 

51. 

9. 

0. 

18.00 
496. 

38. 

0. 

0. 

310. 

32. 

0. 

0. 

251. 207. 

23. 23. 

0. 0. 

0. 0. 

400. 

48. 

0. 

0. 

166. 

12. 

0. 

0. 

58 
59 

KK 
KM COMBINE HYDROGRAPHS FROM 51 AND S2 - UPSTREAM PORTION OF SKYLINE 

WASH 

492. 

80. 

20. 

0. 

0. 

60 

61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 
74 

75 

76 

77 

78 

HC 
* DDM 

KK 
KM 
RS 
RC 
RX 
RY 

2 0. 7296 
Preserved 

R2-3 
ROUTE HYDROGRAPH HC2 THROUGH 53 - SKYLINE WASH 

1 FLOW -1 
.07 .036 .07 2930 .029 

1000 
1626 

1030 
1624 

1100 
1594 

1120 
1594 

1130 
1596 

1190 
1624 

1220 
1626 

* BASIN S3 - MAIN SUBBASIN FOR GRANITE FALLS WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

UI 

UI 

* DDM 

***** Updated ***** 

S3 
BASIN S3 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1.5 Lea= 1:0 S= 481.0 Kn= .040' LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.65 

.20 
104. 

420. 

70. 

20. 

0. 

.25 
180. 

348. 

51. 

20. 

0. 

4.00 
422. 

274. 

51. 

0. 

0. 

***** Preserved ***** 

.52 
652. 

245. 

49. 

0. 

0. 

13.00 
797. 

212. 

20. 

0. 

0. 

1088. 

164. 

20. 

0. 

0. 

945. 

133. 

20. 

0. 

0. 

1250 
1625 

21.0 

652. 

115. 

20. 

0. 

0. 

567. 

99. 

20. 

0. 

0. 

1 PAGE 3 HEC-1 INPUT 

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

SKYLINE 

234 . 

16. 

0. 

0. 

POINT 

SKYLINE 

53. 

0. 

0. 

79 
80 

81 
82 

83 
84 
85 
86 
87 
88 

89 
90 
91 
92 
93 
94 
95 
96 

97 

98 

99 

100 
101 

102 
103 

104 
105 
106 
107 
108 
109 

110 
111 
112 
113 
114 
115 
116 
117 

118 

119 

KK HC3 
KM COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM 53 - CONFLUENCE OF 

KM WASH AND GRANITE FALLS WASH 
HC 2 1.3787 
* DDM ***** Preserved ***** 

R3-4 KK 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC3 THROUGH 54 - SKYLINE WASH 
1 FLOW -1 

.07 .036 .07 
1000 1030 1085 
1520 1518 1496 

2927 
1160 
1496 

.032 
1200 
1498 

1240 1250 
1516 1518 

* BASIN 54 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

UI 

* DDM 

***** Updated ***** 

54 
BASIN 54 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.3 Lea= .6 S= 503.9 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.41 

.20 
85. 

196. 

16. 

0. 

.25 
231. 

156. 

16. 

0. 

4.00 
486. 

114. 

16. 

0. 

***** Preserved ***** 

HC4 

.52 
656. 

95. 

16. 

0. 

13.00 
913. 

73. 

0. 

0. 

579. 

63. 

0. 

0. 

465. 

41. 

0. 

0. 

1275 
1520 

16.2 

386. 

41. 

0. 

0. 

312 . 

28. 

0. 

0. 

KK 
KM COMBINE HYDROGRAPH R3-4 WITH HYDROGRAPH FROM 54 - CONCENTRATION 

KM 
HC 
* DDM 

KK 
KM 
RS 
RC 
RX 
RY 

ON SKYLINE WASH. 
2 1.7864 

***** Preserved ***** 

R4-7 
ROUTE COMBINED HYDROGRAPHS HC4 THROUGH 57 - SKYLINE WASH 

1 FLOW -1 
.07 .036 .07 2211 .022 

1000 
1462 

1025 
1460 

1055 
1462 

1120 
1462 

1145 
1432 

1180 
1432 

1240 
1456 

1370 
1462 

* BASIN S7 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH 

* WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

***** Updated ***** 

S7 
BASIN S7 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .6 S= 955.3 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.13 

.20 
37. 

41. 

0. 

.25 
147. 

30. 

0. 

4.00 
254. 

22. 

0. 

.52 
365. 

17. 

0. 

12.00 
229. 

12. 

0. 

178. 

7. 

0. 

137. 

7. 

0. 

12.7 

97. 

7. 

0. 

78. 

7. 

0. 
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1 HEC-1 INPUT 
PAGE 4 

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

0. 

MOUNTAIN 

396. 

65. 

17. 

0. 

0. 

93. 

0. 

0. 

WITH 

120 

121 
122 

123 
124 

125 
126 
127 
128 
129 
130 
131 
132 

133 

134 

135 

136 

137 
138 
139 
140 
141 
142 

143 
144 
145 
146 
147 
148 
149 
150 

151 

152 

153 
154 

155 
156 

UI o. 0. 0. 0. 0. 0. 0. 0. 0. 

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

IHC7 KK 
KM COMBINE HYDROGRAPHS R4-7 AND S7 - UPSTREAM OF CONFLUENCE WITH 

KM WASH 
HC 2 1.9208 
* BASIN S5 - BEGINNING OF MOUNTAIN WASH 
* DDM ***** Updated ***** 

KK S5 
KM BASIN S5 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.4 Lea= .7 S= 654.8 Kn= .050 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

UI 

UI 

UI 

UI 

.53 

.25 
89. 

334. 

43. 

17. 

0. 

.25 
164. 

265. 

43. 

0. 

0. 

3.95 
385. 

219. 

43. 

0. 

0. 

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

KK R5-6 

.53 
573. 

195. 

18. 

0. 

0. 

20.00 
705. 

157. 

17. 

0. 

0. 

988. 

120. 

17. 

0. 

0. 

689. 

104. 

17. 

0. 

0. 

KM ROUTE. HYDROGRAPH S5 THROUGH S6 - MOUNTAIN WASH 
RS 1 FLOW -1 
RC .07 .036 .07 2494 .030 
RX 1000 1025 1075 1105 1150 1170 1220 
RY 1480 1476 1476 1460 1454 1454 1478 
* BASIN S6 - SUBBASIN TRIBUTARY TO MOUNTAIN WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

* DDM 

***** Updated ***** 

S6 
BASIN S6 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .4 S= 491.4 Kn= .042 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.25 

.21 
75. 

71. 

0. 

.25 
289. 

52. 

0. 

4.00 
495. 

35. 

0. 

***** Preserved ***** 

HC6 

.52 
680. 

33. 

0. 

15.00 
415. 

13. 

0. 

323. 

13. 

0. 

244. 

13. 

0. 

20.2 

532. 

93. 

17. 

0. 

0. 

1240 
1480 

12.3 

172. 

13. 

0. 

459. 

68. 

17. 

0. 

0. 

135. 

0. 

0. 

KK 
KM COMBINE HYDROGRAPHS R5-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE 

KM 
HC 
* DDM 

SKYLINE WASH 
2 0.7787 

***** Preserved ***** 

1 HEC-1 INPUT 
PAGE 5 

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

WITH 

CONFLUENCE 

5. 

0. 

0. 

WITH 

145. 

17. 

0. 

0. 

157 
158 

159 
160 

161 
162 
163 
164 
165 
166 

167 
168 
169 
170 
171 
172 
173 
174 

17 5 

17 6 

177 
178 

17 9 
180 

181 
182 
183 
184 
185 
18 6 
187 
188 

18 9 

190 

191 

192 
193 
194 
195 
196 
197 

HC7 KK 
KIYI COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH 

KM 
HC 
* DDM 

SKYLINE WASH 
2 2.6995 

***** Preserved ***** 

KK R7-12E 
KM ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 1930 .0166 
RX 1000 1085 1170 1240 1255 1265 1310 1350 
RY 1430 1424 1422 1420 1422 1424 1428 1430 

* BASIN S12E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH 

* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

***** Updated ***** 

S12E 
BASIN S12E 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 6 Lea= . 2 S= 142.9 Kn= . 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.05 

.15 
47. 

5. 

0. 

.25 
167. 

5. 

0. 

3.91 
200. 

0. 

0. 

.55 
114. 

0. 

0. 

18.00 
70. 

0. 

0. 

44. 

0. 

0. 

27. 

0. 

0. 

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

KK HC12E 

7.8 

16. 

0. 

0. 

11. 

0. 

0. 

KM COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH 

KM SKYLINE WASH 
HC 2 2.7544 
* BASIN S8 - BEGINNING OF PYRITE WASH 
* DDM ***** Updated ***** 

S8 
BASIN S8 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .4 S= 692.1 Kn= .050 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

UI 

UI 

UI 

.34 

.25 
88. 

105. 

0. 

0. 

.25 
352. 

81. 

0. 

0. 

3.95 
614. 

62. 

0. 

0. 

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

KK R8-9 

.53 
906. 

43. 

0. 

0. 

20.00 
585. 

38. 

0. 

0. 

452. 

17. 

0. 

0. 

KM ROUTE HYDROGRAPH S8 THROUGH S9 - PYRITE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 911 .013 

1000 1020 1050 1065 1080 1125 RX 
RY 1518 1518 1494 1492 1494 1494 

* BASIN S9 - SUBBASIN TRIBUTARY TO PYRITE WASH 
* DDM ***** Updated ***** 

354. 

17. 

0. 

0. 

1185 
1520 

13.0 

254. 

17. 

0. 

0. 

1190 
1.524 

200. 

17. 

0. 

0. 



1 PAGE 6 HEC-1 INPUT 

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

117 0 

8. 

0 0 

0 0 

POINT 

32. 

0 0 

0 0 

198 
199 
200 
201 
202 
203 
204 
205 

206 

207 

208 

209 
210 

211 
212 

213 
214 
215 
216 
217 
218 

219 
220 
221 
222 
223 
224 
225 
226 

227 

228 

229 
230 
231 
232 

233 
234 
235 
236 
237 
238 
239 

S9 KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

BASIN S9 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1.0 Lea~ .7 s~ 415.7 Kn~ .040 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.21 
.20 .25 3.95 .53 17.00 
44. 126 0 259. 351. 471. 293. 238. 

UI 99. 77. 56. 48. 35. 29. 22. 

UI 8 0 8 0 8 0 8 0 0 0 0 0 0 0 

UI 0. 0 0 0 0 0 0 0 0 0 0 0 0 

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

HC9 

15.9 

196. 157. 

22. 10. 

0 0 0. 

0 0 0 0 

KK 
KM COMBINE ROUTED HYDROGRAPH R8-9 WITH HYDROGRAPH S9 - CONCENTRATION 

KM 
HC 
* DDM 

ON PYRITE WASH 
2 0.5472 

***** Preserved ***** 

KK 
KM 
RS 
RC 
RX 
RY 

R9-11 
ROUTE COMBINED HYDROGRAPHS HC9 THROUGH S11 - PYRITE WASH 

3 FLOW -1 
.07 .036 .07 3462 .023 

1000 
1496 

1080 
1494 

1090 
1492 

1120 
1472 

1140 
1471 

1290 
1472 

1340 
1490 

1375 
1494 

* BASIN S11 -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

* DDM 

KK 

***** 

S11 
BASIN Sll 

Updated ***** 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .7 Lea~ .3 s~ 797.1 Kn~ .040 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.17 
.20 
96. 

23. 

0. 

.25 
360. 

12 0 

0 0 

4.00 
590. 

12. 

0 0 

***** Preserved ***** 

IHC11 

.52 
366. 

12. 

0 0 

11.00 
262 0 

0 0 

0 0 

169. 

0 0 

0 0 

119. 

0 0 

0 0 

9.3 

73. 

0 0 

0 0 

51. 

0. 

0 0 

KM COMBINE ROUTED HYDROGRAPH R9-11 WITH HYDROGRAPHS S11 - UPSTREAM OF 
KM CONFLUENCE WITH WAGON WASH 
HC 2 0.7154 
* BASIN S10 - BEGINNING OF WAGON WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 

***** Updated ***** 

S10 
BASIN S10 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1.0 Lea~ .5 s~ 896.9 Kn~ .048 LAG~ 14.2 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.19 

.24 .25 3.95 .53 18.00 

1 PAGE 7 HEC-1 INPUT 

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

101. 

9 0 

0 0 

0 0 

WASH 

PYRITE 

11. 

0 0 

0 0 

SKYLINE 

240 

241 

242 

243 

244 
245 

246 
247 

248 
249 

250 
251 
252 
253 
254 

255 
256 
257 
258 
259 
260 
261 
262 

263 

264 

265 
266 

267 
268 

269 
270 
271 
272 

273 
274 
275 
276 
277 
278 

UI 46. 157. 302. 430. 397. 263 0 213. 167 0 122. 

UI 71. 55. 43. 35. 23. 23. 11. 9 0 9 0 

UI 9. 0 0 0. 0. 0. 0. 0. 0 0 0. 

UI 0 0 0 0 0. 0. 0 0 0 0 0 0 0. 0. 

* DDM Preserved 

HCll KK 
KM COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH S10 - CONFLUENCE OF WAGON 

KM 
HC 
* DDM 

WITH PYRITE WASH 
2 0.9089 

***** Preserved ***** 

KK R1112W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH S12W - CONTINUATION OF 

KM 
RS 
RC 
RX 
RY 

WASH DOWNSTREAM OF CONFLUENCE WITH WAGON WASH 
1 FLOW -1 

.07 .036 .07 1501 .019 
1000 
1422 

1030 
1420 

1065 
1410 

1150 
1410 

1240 
1410 

1330 
1412 

1375 
1414 

1410 
1428 

* BASIN S12W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 
* DDM ***** Updated ***** 

KK S12W 
BASIN S12W 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .7 Lea~ .2 s~ 153.6 Kn~ .030 LAG~ 8.2 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.09 

KM 
KM 
KM 
KM 
BA 
LG 
UI 

.15 
68. 

.25 
246. 

3.91 
330. 

.55 
189. 

18.00 
123. 79. 47. 31. 19. 

UI 7 0 7. 0. 0. 0. 0 0 0 0 0 0 

UI 0. 0. 0. 0. 0. 0 0 0 0 0 0 

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

HC12W KK 
KM COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH S12W - CONFLUENCE OF 

KM 
HC 
* DDM 

KK 
KM 
KM 
HC 
* DDM 

WASH WITH PYRITE WASH 
2 0.9994 

***** Preserved ***** 

HC12 
COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 

2 3.7538 
***** Preserved ***** 

KK R12-13 
KM ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S13 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 1854 .017 
RX 1000 1080 1110 1320 1370 1420 1500 1550 
RY 1400 1392 1384 1382 1382 1380 1380 1400 
* BASIN S13 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 
* DDM ***** Updated ***** 

0. 

0 0 
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1 HEC-1 INPUT 
PAGE 8 

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

43. 

0. 

0. 

198.0 

1354.0 

159.3 

279 
280 
281 
282 
283 
284 
285 
286 

287 

288 

289 
290 
291 

292 
293 
294 
295 

296 

297 

298 

299 

300 
301 

302 

303 
304 
305 
306 

307 
308 
309 
310 
311 
312 

S13 
BASIN S13 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .3 S= 174.2 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

UI 

UI 

* DDM 

.17 

.15 
82. 

28. 

0. 

KK HC13 

.25 
312. 

20. 

0. 

3.88 
550. 

11. 

0. 

Preserved ***** 

.56 
397. 

11. 

0. 

4.00 
278. 

11. 

0. 

195. 

0. 

0. 

135. 

0. 

0. 

10.1 

90. 64. 

0. 0. 

0. 0. 

KM COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH S13 - SKYLINE WASH 
HC 2 3.9274 
* KO 3 

* 

KK 
KM 
RS 
SV 

sv 
* 

DB13 
DETENTION BASIN AT SKYLINE WASH APEX 

1 STOR 0 
0.0 22.0 44.0 66.0 88.0 

223.0 245.0 267.0 

110.0 132.0 154.0 

SE 1345.0 1346.0 1347.0 1348.0 1349.0 1350.0 1351.0 1352.0 

SE 1355.0 
* 
SQ 0.0 

SQ 171.0 
KO 3 

1356.0 1357.0 

11.5 25.3 

182.3 192.6 

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

KK DI13 

47.2 72.8 96.4 115.6 131.8 

* KM 
* DT 
* DI 
* DQ 
KM 
DT 
DI 
DQ 

SPLIT 
DI24 

FLOW AT HC13; MAIN FLOW TO S24 AND MINOR FLOW TO S14 

* DDM 

KK 

0 
0 

201 
201 

556 
461 

1353 
87 9 

2595 4157 
1427 2078.5 

SPLIT FLOW AT DB13; ALL FLOW TO S27 AND NONE TO S14 
DI27 

0 200 500 
0 200 500 

***** Preserved ***** 

RDI13 

1000 
1000 

2500 
2500 

4000 
4000 

176.0 

1353.0 

146.2 

KM ROUTE HYDROGRAPH DI13 THROUGH S14 -SKYLINE WASH DOWNSTREAM OF SPLIT 
RS 1 FLOW -1 
RC .07 .036 .07 4353 .021 
RX 1000 1025 1270 1280 1320 1330 1370 1385 
RY 1360 1354 1354 1356 1356 1358 1358 1360 
* BASIN S14 - BEGINNING OF COYOTE WASH 
* DDM ***** Updated ***** 

1 
PAGE 

LINE 

HEC-1 INPUT 

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

185. 

0. 

0. 

0. 

FROM 

DOWNSTREAM 

25. 

0. 

0. 

w. 

313 
314 
315 
316 
317 
318 
319 
320 

321 

322 

323 

324 
325 

326 
327 

328 

329 
330 
331 
332 
333 
334 

335 
336 
337 
338 
339 
340 
341 
342 

343 

344 

345 
346 
347 
348 
349 
350 
351 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

UI 

S14 
BASIN Sl4 

THE FOLLOwiNG PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .6 S= 340.7 Kn= .030 LAG= 12.4 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.49 

.15 .25 3.91 .55 11.00 
144. 562. 962. 1341. 822. 640. 487. 343. 

145. 101. 72. 65. 31. 25. 25. 25. 

0. 0. 0. 0. 0. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 0. 

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

KK HC14 

270. 

25. 

0. 

0. 

KM COMBINE ROUTED HYDROGRAPH R13-14 WITH HYDROGRAPH S14 - SPLIT FLOW 

KM SKYLINE WASH AND COYOTE WASH SUBBASIN 
HC 2 4.4139 
* DDM ***** Preserved ***** 

KK R1416S 
* KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH S16S - SKYLINE WASH 

KM 
KM 
RS 
RC 
RX 
RY 
* 

ROUTE HYDROGRAPH S14 THROUGH S16S - SKYLINE WASH DOWNSTREAM 
OF CONFLUENCE WITH COYOTE WASH 

3 FLOW -1 
.07 .036 .07 

1000 1035 1150 
1236 1234 1234 

3140 
1180 
1232 

• 017 
1320 
1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN S15 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 
* DDM ***** Updated ***** 

KK S15 
KM BASIN S15 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .3 S= 105.0 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

UI 

UI 

.11 

.15 
56. 

19. 

0. 

.27 
213. 

9. 

0. 

3.40 
370. 

7. 

0. 

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

KK R1516S 

.77 
246. 

7. 

0. 

.00 
176. 

7. 

0. 

120. 

0. 

0. 

84. 

0. 

0. 

9.8 

54. 

0. 

0. 

37. 

0. 

0. 

KM ROUTE HYDROGRAPH S15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 
KM 'CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 2218 .018 
RX 
RY 

1000 
1236 

1035 
1234 

1150 
1234 

1180 
1232 

1320 
1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE 

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



1 HEC-1 INPUT 
PAGE 10 

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

34. 

0. 

0. 

98. 

6. 

0. 

0. 

352 
353 
354 
355 
356 
357 
358 
359 

360 

361 

362 
363 
364 
365 

366 
367 
368 
369 
370 
371 
372 
373 

374 

375 

376 

377 
378 
379 
380 
381 
382 

383 
384 
385 
386 

387 
388 
389 
390 
391 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

* DDM 

S16S 
BASIN S16S 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .3 S= 116.4 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.17 

.15 .25 3.95 .53 6.00 
100. 373. 611. 379. 271. 175. 123. 

23. 12. 12. 12. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 

***** Preserved ***** 

KK IHC16S 

9.3 

76. 53. 

0. 0. 

0. 0. 

KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 
DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 

3 4.6952 
* BASIN S16N - SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM ***** Updated ***** 

S16N 
BASIN S16N 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .6 S= 653.2 Kn= .050 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

UI 

UI 

UI 

.17 

.25 
34. 

80. 

6. 

0. 

.25 
90. 

66. 

6. 

0. 

3.95 
189. 

48. 

6. 

0. 

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

KK R16N-S 

.53 
256. 

39. 

6. 

0. 

18.00 
366. 

32. 

6. 

0. 

KM ROUTE HYDROGRAPH S16N THROUGH S16S 
RS 4 FLOW -1 
RC .07 .036 .07 3230 .022 
RX 1000 1035 1150 1180 1320 
RY 1236 1234 1234 1232 1232 
* DDM ***** Preserved ***** 

HC16S 

238. 

26. 

0. 

0. 

1360 
1234 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R16N-S AND IHC16S 
SKYLINE WASH DOWNSTREAM OF COYOTE WASH 

2 4.8652 
* DDM ***** Preserved ***** 

DI16S 

189. 

19. 

0. 

0. 

1480 
1236 

16.5 

158. 

16. 

0. 

0. 

1481 
1236 

KK 
KM 
DT 
DI 
DQ 

SPLIT FLOW AT HC16S; MAIN FLOW TO S17 AND MINOR FLOW TO S22 
DI22 

0 46 144 344 708.5 1223 
0 0 8 52 153 329 

* DDM Preserved ***** 

129. 

15. 

0. 

0. 

1 HEC-1 INPUT 
PAGE 11 

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

117. 

0. 

0. 

0. 

OF 

149. 

0. 

0. 

0. 

392 
393 
394 
395 
396 
397 

398 
399 
400 
401 
402 
403 
404 
405 

406 

407 

408 

409 
410 

411 
412 

413 
414 
415 
416 
417 
418 
419 
420 

421 

422 

423 

424 
425 
426 
427 
428 
429 

KK R16-17 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH DI16S THROUGH S17 
4 FLOW -1 

.07 .036 .07 4341 .015 
1000 
1202 

1060 1090 
1200 1199.5 

1120 
1200 

1145 
1199 

1180 
1199 

1200 
1200 

1320 
1202 

BASIN S17 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

UI 

* DDM 

***** Updated ~**** 

S17 
BASIN S17 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .5 S= 117.9 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.29 

.15 
79. 

89. 

0. 

0. 

.26 
311. 

66. 

0. 

0. 

3.60 
540. 

50. 

0. 

0. 

***** Preserved ***** 

HC17 

.67 
784. 

37. 

0. 

0. 

.00 
495. 

28. 

0. 

0. 

385. 

15. 

0. 

0. 

298. 

15. 

0. 

0. 

12.8 

212. 170. 

15. 15. 

0. 0. 

0. 0. 

KK 
KM COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE 

KM 
HC 

BUCKEYE F.R.S. NO. 3 
2 5.1537 

* BASIN S18 - BEGINNING OF RATTLER WASH 
* DDM ***** Updated ***** 

S18 
BASIN S18 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .4 S= 292.7 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

UI 

UI 

UI 

* DDM 

.36 

.20 
96. 

111. 

0. 

0. 

.25 
380. 

84. 

0. 

0. 

3.95 
662. 

64. 

0. 

0. 

***** Preserved ***** 

.53 
968. 

46. 

0. 

0. 

17.00 
618. 

38. 

0. 

0. 

KK R18-19 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH HC18 THROUGH S19 
3 FLOW -1 

.07 .036 .07 4253 .02 
1000 1050 1100 1125 1140 
1266 1264 1242 1240 1242 

BASIN S19 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated ***** 

479. 

18. 

0. 

0. 

1180 
1264 

373. 

18. 

0. 

0. 

1240 
1266 

12.9 

267. 

18. 

0. 

0. 

1241 
1266 

211. 

18. 

0. 

0. 
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1 HEC-1 INPUT 
PAGE 12 

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

99. 

0. 

0. 

36. 

4. 

0. 

0. 

SIDE 

190. 

430 
431 
432 
433 
434 
435 
436 
437 

438 

439 

440 
441 
442 

443 
444 
445 
446 
447 
448 

449 
450 
451 
452 
453 
454 
455 
456 

457 

458 

459 

460 
461 

462 
463 

464 
465 
466 
467 
468 
469 
470 
471 

S19 KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

BASIN Sl9 

UI 

UI 

* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .8 S= 824.8 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.29 

.15 
102. 

72. 

0. 

.25 
389. 

51. 

0. 

4.00 
662. 

41. 

0. 

***** Preserved 

HC19 

.52 
802. 

22. 

0. 

12.00 
483. 

16. 

0. 

372. 

16. 

0. 

266. 

16. 

0. 

11.6 

195. 138. 

0. 0. 

0. 0. 

KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R18-19 WITH HYDROGRAPH Sl9 - RATTLER WASH 
2 0.6498 

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

R19-20 KK 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 
3 FLOW -1 

.07 .036 .07 3740 .022 
999 1000 1030 1095 1130 1150 1220 1221 

1208 1208 1206 1204 1204 1206 1208 
BASIN S20 - SUBBASIN OF RATTLER WASH 

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

S20 
BASIN S20 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .4 S= 84.1 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

UI 

UI 

UI 

. 09 

.15 
22. 

2 6. 

0. 

0. 

.26 
88. 

20. 

0. 

0. 

3.60 
155. 

16. 

0. 

0. 

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

KK HC20 

.67 
228. 

11. 

0. 

0. 

4.00 
147. 

10. 

0. 

0. 

114. 

4. 

0. 

0. 

89. 

4. 

0. 

0. 

1208 

13.0 

64. 

4. 

0. 

0. 

50. 

4. 

0. 

o. 

KM COMBINE ROUTED HYDROGRAPH R19-20 WITH HYDROGRAPH S20 AT FAR EAST 

KM OF STUDY AREA NORTH OF BUCKEYE F.R.S. NO. 3 
HC 2 0.7344 
* BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 
* DDM ***** Updated ***** 

S21 
BASIN S21 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

L= 1.2 Lea= .6 S= 780.6 Kn= .030 LAG= 11.0 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 62 

.15 
245. 

.25 
927. 

4.10 
1593. 

.51 
1636. 

10.00 
1019. 766. 522. 392. 260. 

1 HEC-1 INPUT 
PAGE 13 

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

0. 

0. 

268. 

26. 

0. 

0. 

WASH 

263. 

21; 

0. 

0. 

472 

473 

474 
475 
476 
477 
478 
479 
480 
481 

482 

483 

484 

485 
486 
487 

488 
489 

.490 
491 
492 
493 

494 
495 
496 

497 
498 
499 
500 
501 
502 
503 
504 

505 

506 

507 

UI 136. 93. 67. 36. 36. 36. 0. 

UI 0. 0. 0. 0. 0. 0. 0. 

* BASIN S22 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated ***** 

KK S22 
KM BASIN S22 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.3 Lea= .4 S= 110.1 Kn= .029 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .55 
LG 
UI 

UI 

UI 

UI 

.16 
135. 

188. 

26. 

0. 

.25 
496. 

151. 

0. 

0. 

3.91 
909. 

108. 

0. 

0. 

* DDM ***** PreserVed ***** 

DI22 

.53 
1351. 

84. 

0. 

0. 

1. 00 
1029. 

66. 

0. 

0. 

742. 

51. 

0. 

0. 

594. 

26. 

0. 

0. 

0. 

0. 

13.7 

451. 

26. 

0. 

0. 

KK 
KM 
DR 

RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S22 
DI22 

* DDM Preserved ***** 

RDI22 

0. 

0. 

332. 

26. 

0. 

0. 

KK 
KM ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE 

RS 6 
RC .07 
RX 997 
RY 1217 
* DDM ***** 

KK HC22 

FLOW -1 
.036 .07 
998 999 

1216 1216 
Preserved ***** 

4253 
1000 
1215 

KM COMBINE HYDROGRAPHS AT HC22 
HC 2 5.4141 

.015 
1060 
1215 

1210 
1216 

1300 
1216 

* BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

UI 

***** Updated ***** 

S23 
BASIN S23 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.6 Lea= .5 S= 112.1 Kn= .028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.49 

.17 
108. 

217. 

21. 

0. 

.26 
331. 

155. 

21. 

0. 

3.50 
660. 

125. 

21. 

0. 

.70 
901. 

98. 

0. 

0. 

2.00 
1086. 

81. 

0. 

0. 

670. 

53. 

0. 

0. 

547. 

53. 

0. 

0. 

BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 
* DDM ***** Updated ***** 

1300 
1217 

15.2 

446. 

31. 

0. 

0. 

338. 

21. 

0. 

0. 



1 HEC-1 INPUT 
PAGE 14 

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

361. 

84. 

25. 

6. 

0. 

0. 

0. 

7. 

0. 

0. 

508 
509 
510 
511 
512 
513 
514 
515 

516 

517 

518 

519 

520 

521 

522 
523 
524 
525 
526 
527 
528 
529 

530 

531 

532 
533 
534 
535 
536 
537 
538 

S24 KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

BASIN S24 

UI 

UI 

UI 

UI 

UI 

UI 

* DDM 
* KK 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 2.4 Lea= 1.2 S= 113.8 Kn= .037 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.32 

.20 
33. 

241. 

78. 

25. 

6. 

0. 

0. 

.25 
33. 

206. 

73. 

22. 

6. 

0. 

0. 

4.00 
66. 

189. 

65. 

16. 

6. 

0. 

0. 

***** Preserved ***** 
DI24 

.51 
117. 

172. 

54. 

16. 

6. 

0. 

0. 

1. 00 
171. 

157. 

45. 

16. 

6. 

0. 

0. 

211. 

142. 

42. 

16. 

6. 

0. 

0. 

242. 

129. 

37. 

13. 

6. 

0. 

0. 

32.2 

273. 

111. 

36. 

6. 

6. 

0. 

0. 

* KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 
* DR DI24 
* DDM ***** Preserved ***** 

RDI24 * KK 
* KM 
* RS 
* RC 
* RX 
* RY 
* DDM 

ROUTE HYDROGRAPH DI24 THROUGH S24 
5 FLOW -1 

.07 .036 .07 9929 .02 
1000 1045 1060 1080 1100 
1222 1220 1218 1218 1216 

***** Preserved ***** 
* KK HC24 
* KM 
* HC 

COMBINE HYDROGRAPHS AT HC24 
2 4.2443 

1120 
1216 

1155 
1220 

1220 
1220 

BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

* DDM 

***** Updated ***** 

S25 
BASIN S25 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .7 Lea= .3 S= 103.0 Kn= .030 LAG= 10.0 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.03 

.15 
13. 

.25 
50. 

4.15 
87. 

4. 3. 2. 

0. 0. 0. 

***** Preserved ***** 

.49 
61. 

2. 

0. 

.00 
43. 

2. 

0. 

30. 

0. 

0. 

21. 14. 

0. 0. 

0. 0. 

KK R25-26 

350. 

96. 

30. 

6. 

6. 

0. 

0. 

10. 

0. 

0. 

KM 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
WATSON ROAD AND MCDOWELL ROAD 

8 FLOW -1 
.07 .036 .07 6571 .02 

1000 1045 1060 1080 1100 
1222 1220 1218 1218 1216 

1120 
1216 

1155 
1220 

* BASIN S26 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 
* DDM ***** Updated ***** 

1220 
1220 

1 HEC-1 INPUT 
PAGE 15 

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

105. 

10. 

0. 

0. 

201. 

0. 

0. 

0. 

539 
540 
541 
542 
543 
544 
545 
546 

547 

548 

549 

550 
551 
552 
553 

554 
555 
556 
557 
558 
559 
560 
561 

562 

563 

564 

565 
566 
567 
568 

569 
570 
571 
572 
573 
574 

575 
576 
577 

S26 KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

BASIN S26 

UI 

UI 

UI 

* DDM 

KK 
KM 
KM 
HC 

THE FOLLOWING PARAMETERS WERE PROVIDED .FOR THIS BASIN 
L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.21 

.16 
52. 

74. 

10. 

0. 

.25 
187. 

59. 

0. 

0. 

4. 20 
347. 

43. 

0. 

0. 

***** Preserved ***** 

HC26 

.47 
513. 

33. 

0. 

0. 

1. 00 
403. 

25. 

0. 

0. 

286. 

21. 

0. 

0. 

230. 

10. 

0. 

0. 

COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26 

13.8 

177. 

10. 

0. 

0. 

AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 3 
2 0.2377 

129. 

10. 

0. 

0. 

* BASIN S27 - BEGINNING OF PROSPECT WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

UI 

* DDM 

KK 
KM 
KM 
DR 
* DDM 

KK 
KM 
RS 
RC 
RX 
RY 
* DDM 

KK 
KM 
HC 

***** Updated ***** 

S27 
BASIN S27 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.4 Lea= .5 S= 345.2 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.51 

.15 
146. 

157. 

0. 

0. 

DI27 

.25 
575. 

111. 

0. 

0. 

4.00 
989. 

82. 

0. 

0. 

Preserved 

.52 
1411. 

67. 

0. 

0. 

16.00 
878. 

41. 

0. 

0. 

682. 

26. 

0. 

0. 

524. 

26. 

0. 

0. 

12.6 

370. 295. 

26. 26. 

0. 0. 

0. 0. 

RETURN DIVERTED HYDROGRAPH FROM DI27 DOWNSTREAM OF DB13 TO ROUTE 
AND COMBINE WITH S27 

DI27 
***** Preserved ***** 

RDI27 
ROUTE HYDROGRAPH DI27 THROUGH S27 

1 FLOW -1 
.07 .040 .07 1200 .02 

1000 
1222 

1050 
1221 

1100 
1221 

***** Pieserved ***** 

HC27 

1120 
1216 

COMBINE HYDROGRAPHS AT HC27 
2 4.4343 

1240 
1216 

1260 
1221 

1310 
1221 

1360 
1222 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 HEC-1 INPUT 
PAGE 16 

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

0. 

0. 

0. 

WASH 

20. 

0. 

0. 

WASH 

578 
579 
580 
581 
582 
583 

584 
585 
586 
587 
588 
589 
590 
591 

592 

593 

594 
595 

596 
597 

.598 
599 
600 
601 
602 
603 

604 
605 
606 
607 
608 
609 
610 
611 

612 

613 

614 
615 

616 
617 

KK 
KM 
RS 
RC 
RX 
RY 

R27-28 
ROUTE HYDROGRAPH 

1 FLOW -1 
.07 .036 .07 

1000 1060 1090 
1250 1248 1240 

S27 'l'HROUGH S28 

2482 . 022 
1100 1120 
1238 1238 

* BASIN S28 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated ***** 

S28 
BASIN S28 

1130 
1240 

1160 
1242 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

UI 

UI 

* DDM 

L= .4 Lea= .2 S= 120.0 Kn= .028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.04 

.17 
55. 

0. 

0. 

.25 
180. 

0. 

0. 

4.15 
114. 

0. 

0. 

***** Preserved ***** 

HC28 

.48 
65. 

0. 

0. 

2.00 
36. 

0. 

0. 

19. 

0. 

0. 

11. 

0. 

0. 

1230 
1250 

6.2 

4. 

0. 

0. 

4. 

0. 

0. 

KK 
KM COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH S28 - PROSPECT 

KM 
HC 
* DDM 

AT WATSON ROAD CROSSING 
2 0.5526 

***** Preserved ***** 

KK R28-29 
KM ROUTE COMBINED HYDROGRAPHS HC28 THROUGH S29 
RS 2 FLOW -1 
RC .07 .036 .07 3804 .0184 
RX 1000 1000 1110 1125 1165 1170 1250 
RY 1192 1192 1190 1188 1188 1190 1192 
* BASIN S29 - SUBBASIN OF PROSPECT WASH 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 

UI 

* DDM 

***** Updated ***** 

S29 
BASIN S29 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .7 Lea= .3 S= 102.9 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.10 

.15 
55. 

14. 

0. 

.25 
207. 

7. 

0. 

4.15 
343. 

7. 

0. 

***** Preserved ·***** 

HC29 

.49 .00 
215. 154. 101. 

7. 0. 0. 

0. 0. 0. 

71. 

0. 

0. 

1251 
1192 

9.4 

44. 

0. 

0. 

31. 

0. 

0. 

KK 
KM COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH S29 - PROSPECT 

KM 
HC 

* 
* DDM 

AT BUCKEYE F.R.S. NO 3 
2 0.6515 

***** Preserved ***** 

1 HEC-1 INPUT 
PAGE 17 

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

618 
619 
620 
621 

KK 
KM 
HC 
zz 

HCBES3 
COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3 

8 8.7485 



1 

INPUT 
LINE 

NO. 

36 

47 

58 

61 

67 

79 

83 

89 

100 

104 

110 

121 

125 

137 

143 

153 

157 

161 

167 

177 

181 

192 

198 

209 

213 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING 

( . ) CONNECTOR 

S1 

S2 

HC2 ........... . 
v 
v 

R2-3 

S3 

HC3 ........... . 
v 
v 

R3-4 

S4 

HC4 ........... . 
v 
v 

R4-7 

S7 

IHC7 ........... . 

S5 
v 
v 

R5-6 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OF DIVERTED OR PUMPED FLOW 

S6 

HC6 ........... . 

HC7 ........... . 
v 
v 

R7-12E 

S12E 

HC12E ........... . 

S8 
v 
v 

R8-9 

S9 

HC9 ........... . 
v 
v 

R9-11 

219 Sll 

229 IHC11. .......... . 

233 S10 

244 HC11 ........... . 

248 

255 

v 
v 

R1112W 

S12W 

265 HC12W ........... . 

269 HC12 ........... . 
v 
v 

273 R12-13 

279 S13 

289 HC13 ........... . 

292 

304 
3.02 

v 
v 

DB13 

.-------> 
DI13 

v 
v 

307 RDI13 

313 

324 

328 

335 

345 

352 

S14 

HC14 ........... . 
v 
v 

R1416S 

S15 
v 
v 

R1516S 

DI27 

S16S 

362 IHC16S ....................... . 

366 

377 

383 

389 
387 

392 

398 

S16N 
v 
v 

R16N-S 

HC16S ........... . 

.-------> 
DI16S 

v 
v 

R16-17 

S17 

DI22 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

409 

413 

424 

430 

440 

443 

449 

460 

464 

474 

487 
485 

488 

494 

497 

508 

522 

532 

539 

550 

554 

568 
.<-------

565 
DI27 

v 

v 
569 

RDI27 

575 

HC17 ........... . 

DI27 

S18 
v 
v 

R18-19 

S19 

HC19 ........... . 
v 
v 

R19-20 

S20 

HC20 ........... . 

S21 

HC27 ........... . 

578 

584 
S28 

S22 

.<-------
DI22 

v 
v 

RDI22 

HC22 ........... . 

S23 

S24 

DI22 

S25 
v 
v 

R25-26 

S26 

HC26 ........... . 

S27 

v 
v 

R27-28 

594 
HC28 ........... . 

598 

604 
S29 

614 
HC29 ........... . 

v 
v 

R28-2 9 

618 HCBES3 ..................................................................................•. 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 



1***************************************** 
*************************************** 

* 
* 
* FLOOD HYDROGRAPH PACKAGE (HEC-1) * 

ARMY CORPS OF ENGINEERS * 
JUN 1998 

HYDROLOGIC ENGINEERING CENTER 
* VERSION 4.1 

609 SECOND STREET * 

DAVIS, CALIFORNIA 95616 
RUN DATE 08SEP12 TIME 

(916) 756-1104 * 

* 

* 
* 

* 

* 
16:37:49 * 

***************************************** 
*************************************** 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 24-HOUR STORM 
FILE NAME: SKYLINE.DAT 

* 

* u.s. 

* 

* 

* 

* 

FILE NAME CHANGED TO SL3-1.DAT (SKYLINE DCR PHASE 3 ALTERNATIVE 1) 

16 IO 

IT 

17 JD 

18 PI 

.00 

.00 

.00 

.00 

.00 

.00 

DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 

OUTPUT CONTROL 
IPRNT 
I PLOT 
QSCAL 

VARIABLES 
5 
0 

0. 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 3 MINUTES IN COMPUTATION INTERVAL 

I DATE 
I TIME 

NQ 
NDDATE 
NDTIME 
I CENT 

1 0 STARTING DATE 
0000 STARTING TIME 

500 NUMBER OF HYDROGRAPH ORDINATES 
2 0 ENDING DATE 

0057 ENDING TIME 
19 CENTURY MARK 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

.05 HOURS 
24.95 HOURS 

ENGLISH UNITS 

.00 

.00 

.00 

.00 

.00 

.00 

DRAINAGE AREA 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

INDEX STORM NO. 1 
STRM 
TRDA 

SQUARE MILES 
INCHES 
FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

3.97 PRECIPITATION DEPTH 
.01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

. 00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
. 00 . 00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
. 00 . 00 

.00 .00 .00 .00 .00 .00 .00 .00 
. 00 . 00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .01 .01 .01 
.01 .01 

.02 .02 .02 .02 .02 .06 .06 .06 
.06 .06 

.01 .01 .01 .01 .01 .01 .01 .01 
.01 .01 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
. 00 . 00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
. 00 . 00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
. 00 . 00 



I 28 JD INDEX STORM NO. 2 
STRM 3.77 

I 0 PI 

TRDA 10.00 

PRECIPITATION PATTERN 
. 00 . 00 

.00 .00 

I .00 .00 
.00 .00 

.00 .00 
.00 .00 

I .00 .00 
.00 .00 

.00 .00 
.00 .00 

I .00 .00 
.00 .00 

.00 .00 
.00 .00 

I .00 .00 
.00 .00 

.00 .00 
.00 .00 

I .00 .00 
.00 .00 

.00 .00 
.00 .00 

I .00 .00 
.00 

.00 

.00 

.00 
.00 .00 

I .00 .00 
.00 

.00 

.00 

.00 
.00 .00 

I .00 .00 
.00 

.00 

.00 

.00 
.00 .00 

I .00 .00 
.00 

.00 

.00 

.00 
.00 .00 

.00 .00 

I .00 .00 
.00 .00 

.00 .00 
.00 .00 

I .00 .00 
.00 .00 

.01 .01 
.02 .02 

I .06 .06 
.01 .01 

.01 .01 
.00 .00 

I .00 .00 
.00 .00 

.00 .00 
.00 .00 

I .00 .00 
.00 .00 

.00 .00 
.00 .00 

I 
.00 

.00 

.00 
.00 

.00 
.00 

.00 .00 

I 
.00 

.00 

.00 
.00 

.00 
.00 

.00 .00 

I 
.00 

.00 

.00 
.00 

.00 
.00 

.00 .00 

I 
.00 

.00 

.00 
.00 

.00 
.00 

.00 .00 
.00 .00 

I .00 
.00 

.00 
.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.02 .02 .02 

.01 .01 .01 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.01 .01 

.06 .06 

.01 .01 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 
.00 

.00 .00 
.00 

.00 .00 
.00 

.00 .00 
.00 

.00 .00 
.00 

.00 .00 
.00 

.00 .00 
.00 

29 JD 
.00 

.00 
0 PI 

.00 
. 00 . 00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.01 
.00 .00 

.06 
.00 .00 

.01 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.01 .01 

.00 
.06 .06 

.00 
.01 .01 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 .00 

.00 
.00 ,oo 

.00 
.00 .. 00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

INDEX STORM NO. 3 
STRM 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

3.57 PRECIPITATION DEPTH 
TRDA 30.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .oo .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.02 .02 .02 .02 .02 

.01 .OJ. .01 .01 • OJ 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

,oo .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.01 .01 .01 

.06 .06 .06 

.01 .01 .01 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 



.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 
.00 .00 

30 JD INDEX STORM NO. 4 
STRM 3.45 PRECIPITATION DEPTH 
TRDA 60.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
. 00 . 00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 

.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.01 .01 

.00 .00 .00 
.06 .06 

.00 .00 .00 
.01 .01 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 

.00 .00 

.00 .00 
.00 .00 .00 

.00 .00 
.00 .00 .00 

.00 .00 
.00 .00 .00 

.00 .00 
.00 .00 .00 

.00 .00 
.00 .00 .00 

.00 .00 
.00 .00 .00 

.00 .00 
.00 .00 .00 

31 JD 
.00 .00 .00 

.00 .00 .00 
0 PI 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.00 .00 

.00 .00 .00 
.DO .00 

.00 .00 

.00 .00 

.02 .02 

.01 .01 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

INDEX STORM NO. 5 
STRM 

.00 .00 .00 

.00 .00 .00 

.02 .02 .02 

.01 .01 .01 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

3.38 PRECIPITATION DEPTH 
TRDA 90.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 

.01 .01 .01 

.06 .06 .06 

.01 .01 .01 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.oo .00 .00 
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.00 .00 .00 .00 .00 .00 .00 .00 
.00 . 00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .00 .00 

33 JD INDEX STORM NO. 7 .00 .00 
STRM 3.30 PRECIPITATION DEPTH 
TRDA 150.00 TRANSPOSITION DRAINAGE AREA .00 .00 

0 PI PRECIPITATION PATTERN .00 .00 
. 00 . 00 .00 .00 .00 .00 .00 .00 

. 00 . 00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 34 JD 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 0 PI 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .01 .01 .01 

.01 .01 .00 .00 
.02 .02 .02 .02 .02 .06 .06 .06 

.06 .06 .00 .00 
.01 .01 .01 .01 .01 .01 .01 .01 

.01 .01 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .01 .01 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .06 .06 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .01 .01 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 

.00 .00 .00 .00 .oo 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .oo 

.00 .00 .00 .00 .oo 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .oo 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

INDEX STORM NO. 8 
3.20 PRECIPITATION DEPTH STRM 

TRDA 300.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .oo 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .oo 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .oo 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.02 .02 .02 .02 .02 

.01 .01 .01 .01 .01 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 ' ' 

I I 
.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.00 .00 .00 

.01 .01 .01 

.06 .06 .06 

.01 .01 .01 

.00 .00 .00 

.00 .00 .00 



I .00 .00 

I 
.00 

.00 

.00 

.00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

35 JD 

I 
0 PI 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

I .00 .00 

.00 .00 

II .00 .00 

.00 .00 

I 
.00 

.00 

.00 

.00 

I 
.00 

.00 

.00 

.00 

I 
.00 

.00 

.00 

.00 

I 
.00 

.00 

.00 

.00 

'00 '00 

I .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

INDEX STORM NO. 9 
3.11 PRECIPITATION DEPTH STRM 

TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 ,00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

00 

.00 

.00 

.00 

.00 

.00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .01 .01 .01 
.01 .01 

.02 .C2 .02 .02 .02 .06 .06 .06 
.06 .06 

.01 .01 .01 .01 .01 .01 .01 .01 
.01 .01 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .. 00 .00 
.00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 
*** *** *** *** *** *** *** *** 



292 KK 
* 
* 
* 

* 
DB13 * 

* 
************** 

301 KO 

294 RS 

295 sv 
154.0 176.0 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
I PLOT 
QSCAL 

0 
0. 

PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

STORAGE 
198.0 

X 

1 NUMBER OF SUBREACHES 
STOR TYPE OF INITIAL CONDITION 

.00 INITIAL CONDITION 

.00 WORKING R AND D COEFFICIENT 

. 0 22.0 44.0 66.0 

223.0 245.0 267.0 

297 SE 
1352.00 

ELEVATION 
1353.00 1354.00 

1345.00 1346.00 1347.00 1348.00 

299 SQ 
132. 146. 

*** 

PEAK FLOW 

+ (CFS) 

+ 185. 

PEAK STORAGE 

+ (AC-FT) 
252. 

PEAK STAGE 

+ (FEET) 
1356.30 

*** 

PEAK FLOW 

+ (CFS) 

+ 176. 

PEAK STORAGE 

+ (AC-FT) 
233. 

PEAK STAGE 

+ (FEET) 

1355.00 1356.00 1357.00 

DISCHARGE 
159. 

0. 12. 25. 47. 

TIME 

(HR) 

13.65 

TIME 

(HR) 
13.65 

TIME 

(HR) 
13.65 

TIME 

(HR) 

13.65 

TIME 

(HR) 
13.65 

TIME 

(HR) 

171. 182. 193. 

*** 

*** *** *** 

HYDROGRAPH AT STATION 
TRANSPOSITION AREA 

DB13 
.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

175. 
.415 
87. 

6-HR 

231. 

6-HR 

1355.38 

CUMULATIVE AREA = 

*** *** 

MAXIMUM AVERAGE FLOW 
24-HR 

86. 
.815 
171. 

72-HR 

83. 
.815 
171. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

110. 106. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1349.98 1349.79 

3.93 SQ MI 

*** 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 10.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

166. 
.394 
82. 

6-HR 

213. 

6-'HR 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

81. 
.768 
161. 

78. 
. 768 
161. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

102. 98. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

88.0 

1349.00 

73. 

*** 

24.95-HR 

83. 
.815 
171. 

24.95-HR 

106. 

24.95-HR 

1349.79 

*** 

24.95-HR 

78. 
.768 
161. 

24.95-HR 

98. 

24.95-HR 

110.0 132.0 

1350.00 1351.00 

96. 116. 

1355.45 13.65 

*** 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 167. 13.65 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
214. 13.65 

+ 

+ 

+ 

PEAK STAGE 

(FEET) 
1354. 64 

*** 

PEAK FLOW 

(CFS) 

161. 

TIME 

(HR) 
13.65 

TIME 

(HR) 

13.65 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
202. 13.65 

PEAK STAGE 

+ (FEET) 
1354.18 

*** 

PEAK FLOW 

+ (CFS) 

+ 158. 

PEAK STORAGE 

+ (AC-FT) 
196. 

PEAK STAGE 

+ (FEET) 
1353. 90 

*** 

TIME 

(HR) 
13.65 

TIME 

(HR) 

13.65 

TIME 

(HR) 
13.65 

TIME 

(HR) 
13.65 

1354.61 1349.60 1349.42 

CUMULATIVE AREA = 3.93 SQ MI 

*** *** *** 

HYDROGRAPH AT STATION 
TRANSPOSITION AREA 

DB13 
30.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

157. 
.372 
78. 

6-HR 

195. 

6-HR 

1353.85 

CUMULATIVE AREA = 

*** *** 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

76. 
.717 
150. 

73. 
.717 
150. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

93. 89. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1349.22 1349.05 

3.93 SQ MI 

*** 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 60.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

151. 
.357 
75. 

6-HR 

184. 

6-HR 

1353.38 

CUMULATIVE AREA = 

*** *** 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

72. 
.685 
144. 

70. 
.685 
144. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

88. 84. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1348.99 1348.84 

3.93 SQ MI 

*** 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 90.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

147. 
.349. 
73. 

6-HR 

178. 

6-HR 

1353.10 

CUMULATIVE AREA = 

*** *** 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

70. 
.666 
139. 

68. 
.666 
139. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

85. 82. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1348.85 1348.71 

3.93 SQ MI 

*** 

1349.42 

*** 

24.95-HR 

73. 
.717 
150. 

24.95-HR 

89 . 

24.95-HR 

1349.05 

*** 

24.95-HR 

70. 
.685 
144. 

24.95-HR 

84. 

24.95-HR 

1348.84 

*** 

24.95-HR 

68. 
.666 
139. 

24.95-HR 

82. 

24.95-HR 

1348.71 

*** 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

PEAK FLOW TIME 

+ (CFS) (HR) 

+ 156o 13o65 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
192o 13o65 

PEAK STAGE 

+ (FEET) 
1353o73 

*** 

PEAK FLOW 

+ (CFS) 

+ 153o 

PEAK STORAGE 

+ (AC-FT) 
188o 

PEAK STAGE 

+ (FEET) 
1353o55 

*** 

PEAK FLOW 

+ (CFS) 

+ 148o 

PEAK STORAGE 

+ (AC-FT) 
179o 

PEAK STAGE 

+ (FEET) 
1353o12 

*** 

PEAK FLOW 

TIME 

(HR) 
13o65 

TIME 

(HR) 

13o65 

TIME 

(HR) 
13o65 

TIME 

(HR) 
13065 

TIME 

(HR) 

13o65 

TIME 

(HR) 
13o65 

TIME 

(HR) 
13o65 

TIME 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 120o0 SQ MI 

(CFS) 

(INCHES) 
(ACOOFT) 

6-HR 

145o 
o343 
72o 

6-HR 

175 0 

6-HR 

1352o94 

CUMULATIVE AREA = 

*** *** 

MAXIMUM AVERAGE FLOW 
24-HR 

69o 
o654 
137. 

72-HR 

66o 
o654 
1370 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

83o 80o 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1348o78 1348o63 

3o93 SQ MI 

*** 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 150o0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) 

(INCHES) 
(AC-FT) 

143 0 
o338 
71. 

6-HR 

171. 

6-HR 

1352o78 

CUMULATIVE AREA = 

*** *** 

68o 
o643 
135o 

650 
o643 
135o 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

81. 780 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1348 0 70 1348o56 

3o93 SQ MI 

*** 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 300o0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

137 0 
o325 

68o 

6-HR 

162o 

6-HR 

1352o38 

CUMULATIVE AREA = 

*** *** 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

65o 
o613 
1280 

62 0 

o613 
128o 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

77o 740 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1348o51 1.348. 38 

3o93 SQ MI 

*** 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 500o0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

24o95-HR 

66o 
o654 
1370 

24o95-HR 

80o 

24o95-HR 

1348o63 

*** 

24095-HR 

65o 
o643 
135o 

24o95-HR 

78 0 

24o95-HR 

1348o56 

*** 

24o95-HR 

62 0 

,613 
128o 

24o95-HR 

740 

24o95-HR 

l348o38 

*** 

24o95-HR 

+ (CFS) 

+ 142o 

PEAK STORAGE 

+ (AC-FT) 
170 0 

PEAK STAGE 

+ (FEET) 
1352o73 

*** 

PEAK FLOW 

+ (CFS) 

+ 177 0 

(HR) 

13o65 

TIME 

(HR) 
13o65 

TIME 

(HR) 
13o65 

TIME 

(HR) 

13o65 

(CFS) 

(INCHES) 
(AC-FT) 

132 0 
o312 

65o 

6-HR 

154o 

6-HR 

1352o02 

CUMULATIVE AREA = 

*** 

62 0 

o586 
123o 

60o 
o586 
123o 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

740 71. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1348o34 1348o22 

3o93 SQ MI 

*** 

INTERPOLATED HYDROGRAPH AT DB13 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

167 0 
0397 
83o 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

82o 
0774 
162 0 

3o93 SQ MI 

79o 
o774 
162 0 

60o 
o586 
123o 

24o95-HR 

71. 

24o95-HR 

1348022 

*** 

24o95-HR 

79o 
o774 
162 0 



1 

MAXIMUM 

STAGE 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

TIME OF 
OPERATION 
MAX STAGE 

HYDROGRAPH AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

STATION 

Sl 

S2 

HC2 

R2-3 

S3 

HC3 

R3-4 

S4 

HC4 

R4-7 

S7 

IHC7 

S5 

R5-6 

S6 

HC6 

HC7 

R7-12E 

S12E 

HC12E 

S8 

R8-9 

S9 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

728. 12.10 70. 20. 19. 

324. 12.10 30. 9. 8. 

1045. 12.10 100. 29. 28. 

998. 12.15 100. 29. 28. 

792. 12.15 84. 23. 23. 

1777. 12.15 182. 52. 50. 

1692. 12.20 182. 52. 50. 

584. 12.10 53. 15. 14. 

2175. 12.20 233. 66. 64. 

2132. 12.20 233. 66. 64. 

220. 12.05 17. 5. 5. 

2261. 12.20 250. 71. 68. 

680. 12.15 75. 22. 21. 

655. 12.20 75. 22. 21. 

412. 12.05 33. 9. 9. 

965. 12.15 107. 31. 30. 

3133. 12.20 355. 101. 98. 

3028. 12.25 355. 101. 98. 

110. 12.00 8. 2. 2. 

3049. 12.25 362. 103. 100. 

552. 12.05 48. 14. 14. 

542. 12.10 48. 14. 14. 

309. 12.10 29. 8. 8. 

+ HC9 846. 12.10 76. 22. 21. .55 

ROUTED TO 
+ R9-ll 720. 12.25 76. 22. 21. .55 

HYDROGRAPH AT 
+ S11 314. 12.05 21. 6. 6. .17 

BASIN 
2 COMBINED AT 

AREA + IHC11 803. 12.20 97. 28. 27. . 72 

HYDROGRAPH AT 
+ SlO 303. 12.10 27. 8. 7. .19 

.51 2 COMBINED AT 
+ HCll 1036. 12.15 123. 35. 34. . 91 

.22 ROUTED TO 
+ R1112W 989. 12.25 123. 35. 34. .91 

.73 HYDROGRAPH AT 
+ Sl2W 176. 12.00 13. 4. 4. .09 

.73 2 COMBINED AT 
+ HC12W 1045. 12.20 135. 39. 38. 1. 00 

.65 2 COMBINED AT 
+ HC12 4045. 12.25 494. 142. 136. 3.75 

1. 38 ROUTED TO 
+ R12-13 3913. 12.30 494. 142. 136. 3.75 

1. 38 HYDROGRAPH AT 
+ S13 303. 12.05 19. 5. 5. .17 

.41 2 COMBINED AT 
+ HC13 3973. 12.30 512. 146. 141. 3.93 

1. 79 ROUTED TO 
+ DB13 177. 13.65 167. 82. 79. 3.93 

1. 79 DIVERSION TO 
+ DI27 177. 13.65 167. 82. 79. 3. 93 

.13 HYDROGRAPH AT 
+ DI13 0. .00 0. 0. 0. 3. 93 

1. 92 ROUTED TO 
+ RDI13 0. .00 0. 0. 0. 3. 93 

.53 HYDROGRAPH AT 
+ S14 787. 12.05 61. 17. 16. .49 

.53 2 COMBINED AT 
+ HC14 769. 12.05 59. 16. 16. 4.41 

.25 ROUTED TO 
+ Rl416S 685. 12.20 59. 16. 16. 4.41 

.78 HYDROGRAPH AT 
+ Sl5 175. 12.05 10. 2. 2. .11 

2.70 ROUTED TO 
+ R1516S 137. 12.20 10. 2. 2. .11 

2.70 HYDROGRAPH AT 
+ S16S 321. 12.05 21. 5. 5. .17 

.05 3 COMBINED AT 
+ IHC16S 970. 12.15 88. 24. 23. 4.70 

2.75 HYDROGRAPH AT 
+ S16N 239. 12.10 23. 7. 6. .17 

.34 ROUTED TO 
+ R16N-S 204. 12.30 23. 7. 6. .17 

.34 2 COMBINED AT 
+ HC16S 1093. 12.20 110. 30. 29. 4.87 

.21 DIVERSION TO 
+ DI22 285. 12.20 20 .. 5. 5. 4.87 

HYDROGRAPH AT 



+ DI16S 809. 12.20 90. 25. 24. 4.87 + HC28 869. 12.10 223. 103. 99. .55 

ROUTED TO ROUTED TO 
+ R16-17 695. 12.40 90. 25. 24. 4.87 + R28-29 804. 12.20 222. 102. 98. .55 

HYDROGRAPH AT HYDROGRAPH AT 
+ S17 414. 12.05 27. 7 0 7 0 .29 + S29 181. 12.05 11. 3 0 3. .10 

2 COMBINED AT 2 COMBINED AT 
+ HC17 773. 12.35 116. 32. 31. 5.15 + HC29 872. 12.15 231. 104. 100. .65 

HYDROGRAPH AT 8 COMBINED AT 
+ Sl8 585. 12.05 49. 14. 14. .36 + HCBES3 4870. 12.10 678. 225. 216. 8.75 

ROUTED TO 
+ R18-19 530. 12.20 49. 14. 14. .36 

*** NORMAL END OF HEC-1 *** 
HYDROGRAPH AT 

+ Sl9 499. 12.05 37. 10. 10. .29 

2 COMBINED AT 
+ HC19 928. 12.10 86. 24. 23. 0 65 

ROUTED TO 
+ R19-20 851. 12.25 86. 24. 23. 0 65 

HYDROGRAPH AT 
+ S20 125. 12.05 9 0 2 0 2 0 .09 

2 COMBINED AT 
+ HC20 923. 12 0 20 94. 27. 26. .73 

HYDROGRAPH AT 
+ S21 1075. 12.05 77. 21. 20. 0 62 

HYDROGRAPH AT 
+ S22 815. 12.10 59. 15. 14. .55 

HYDROGRAPH AT 
+ DI22 285. 12.20 20. 5. 50 4.87 

ROUTED TO 
+ RDI22 214. 12.50 20. 5. 50 4.87 

2 COMBINED AT 
+ HC22 815. 12.10 79. 20. 19. 5.41 

HYDROGRAPH AT 
+ S23 629. 12.10 47. 12. 11. .49 

HYDROGRAPH AT 
+ S24 274. 12.30 34. 9 0 8 0 .32 

HYDROGRAPH AT 
+ S25 49. 12.05 3 0 1. 1. .03 

ROUTED TO 
+ R25-26 29. 12.45 3 0 1. 1. .03 

HYDROGRAPH AT 
+ S26 325. 12.10 24. 6 0 6. .21 

2 COMBINED AT 
+ HC26 326. 12.10 27. 7 0 6. .24 

HYDROGRAPH AT 
+ S27 852 0 12.05 70. 20. 19. .51 

HYDROGRAPH AT 
+ DI27 177. 13.65 167. 82. 79. 3.93 

ROUTED TO 
+ RDI27 177. 13.75 167, 81. 78. 1.93 

2 COMBINED AT 
+ HC27 853. 12.05 216. 101. 97. 4.43 

ROUTED TO 
+ R27-28 808. 12.10 216. 100. 96. 4.43 

HYDROGRAPH AT 
+·. S28 80. 12.00 4 0 1; 1. .04 

2 COMBINED AT 
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1 *** *********** *** ****** ***** * *********** * 
FLOOD HYDROGRAPH PACKAGE ( HEC -1) 

JUN 1998 
U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

VERSION 4.1 

RUN DATE 08SEP12 TIME 17:04:56 

* ** * * * * * * ** * ** ** ** * * * * * * * ** * * * * * * ** ** * * * * 

X X XXXXXXX XX XXX 
X X X X X 
X X X X 
xxxxxxx xxxx X 

X X X X 
X 
X 

X X X X 
X XXXXXXX XXXXX 

X 
XX 

X 
XXXXX X 

X 
X 

XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73) , HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-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 

LINE 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

HEC-1 INPUT 

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

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 24-HOUR STORM 
FILE NAME: SKYLINE. OAT 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

FILE NAME CHANGED TO SL3-2 .OAT (SKYLINE OCR PHASE 3 ALTERNATIVE 2) 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 
* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - SEPTEMBER 2012, SEI 
* HYDROGRAPH SPLITTED AT HC13 TO DI13 AND DI27 
* 0 HYDROGRAPH HC13 ROUTED TO 814 
* NO HYDROGRAPH ROUTED TO S24 
* DI24, RDI24 AND HC24 DELETED 
* HYDROGRAPH DI27 ROUTED TO S27 
* DI27, RDI27 AND HC27 ADDED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

IT 
IN 
IO 
JD 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
JD 
JD 
JD 
JD 
JD 
JD 
JD 
JD 

15 
5 

3.97 
.000 
.029 
. 064 
.110 
.181 
. 735 
.856 
.913 
.953 
. 983 
3.77 
3.57 

0.01 
.002 
.032 
.068 
.115 
.191 
.758 
.863 
.918 
. 956 
. 986 

10.00 
30.00 

3.45 60.00 
3.38 90.00 
3.34 120.00 
3.30 150.00 
3.20 300.00 
3.11 500.00 

.005 

. 035 

.072 

.120 

.203 

. 776 

.869 

.922 

.959 

. 989 

500 

. 008 

. 038 

.076 

.126 

.218 

. 791 

.875 

. 926 

. 962 

. 992 

.011 

. 041 

.080 

.133 

. 236 

. 804 

. 881 

. 930 

. 965 

.995 

. 014 

. 044 

.085 

.140 

.257 

.815 

.887 

. 934 

. 968 

. 998 

.017 

.048 

. 090 

.147 

.283 

. 825 

. 893 

. 938 

. 971 
1. 000 

. 020 

. 052 

. 095 

.155 

.387 

. 834 

.898 

. 942 

. 974 

. 023 

. 056 

. 100 

.163 

. 663 

. 842 

.903 

. 946 

. 977 

. 026 

.060 

.105 

.172 

.707 

. 849 

. 908 

. 950 

. 980 
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BASIN S1 - BEGINNING OF SKYLINE WASH 

* DDM Updated ***** 

LINE 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

58 
59 
60 

61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

HEC-1 INPUT 

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

KK S1 
KM BASIN S1 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

L= 1.2 Lea= .6 8= 1102.5 Kn= .050 LAG= 16.6 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.51 

.25 
103. 
248. 

20. 
UI 0. 
* BASIN 82 
* DDM 

KK S2 
KM BASIN S2 

.25 
273. 
206. 

20. 

3. 95 
577. 
151. 

20. 

.53 
783. 
123. 

20. 

18.00 
1122. 

102. 
20. 

746. 
79. 

0. 

585. 
60. 

0. 
0. 0. 0. 0. 0. 0. 

UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 

Updated ***** 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

489. 
51. 

0. 
0. 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= . 9 Lea"" . 6 8= 916.1 Kn= . 050 LAG= 16. 0 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.22 
.25 
46. 

105. 
9. 
0. 

HC2 

.25 
130. 

82. 
9. 
0. 

3.95 
269. 

60. 
9. 
0. 

Preserved 

.53 
364. 

51. 
9. 
0. 

18.00 
496. 

38. 
0. 
0. 

310. 
32. 

0. 
0. 

251. 
23. 

0. 
0. 

207. 
23. 

0. 
0. 

400. 
48. 

0. 
0. 

166. 
12. 

0. 
0. 

306. 
20. 

0. 
0. 

124. 
9. 
0. 
0. 

KK 
KM 
HC 

COMBINE HYDROGRAPHS FROM Sl AND 82 - UPSTREAM PORTION OF SKYLINE WASH 
0. 7296 

* DDM Preserved ***** 

R2-3 KK 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH 

.07 
1000 
1626 

BASIN S3 
* DDM 

KK S3 
KM BASIN S3 

FLOW -1 
.036 
1030 
1624 

. 07 
1100 
1594 

2930 
1120 
1594 

.029 
1130 
1596 

1190 
1624 

MAIN SUBBASIN FOR GRANITE FALLS WASH 

Updated ***** 

1220 
1626 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1250 
1625 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.5 Lea= 1.0 S= 481.0 Kn= .040 LAG= 21.0 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.65 

.20 
104. 
420. 

70. 
20. 

.25 
180. 
348. 

51. 
20. 

4.00 
422. 
274. 

51. 
0. 

.52 
652. 
245. 

49. 
0. 

13.00 
797. 
212. 

20. 
0. 

1088. 
164. 

20. 
0. 

945. 
133. 

20. 
0. 

652. 
115. 

20. 
0. 

567. 
99. 
20. 

0. 

492. 
80. 
20. 

0. 
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I 
78 UI 0. 

* DDM 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

0. 0. 0. 0. 0. 0. 0. 
Preserved 

0. 0. 

LINE 

79 
eo 
81 
82 

83 
84 
85 
86 
87 
BB 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

104 
105 
106 
107 
lOB 
109 

110 
111 
112 
113 
114 
115 
116 
117 

HEC-1 INPUT 

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

HC3 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM S3 - CONFLUENCE OF SKYLINE 
WASH AND GRANITE FALLS WASH 

1.3787 
* DDM Preserved ***** 

R3-4 KK 
KM 
RS 
RC 
RX 

ROUTE COMBINED HYDROGRAPHS HC3 THROUGH S4 - SKYLINE WASH 

.07 
1000 

FLOW 
.036 
1030 

-1 
.07 

1085 
2927 
1160 

. 032 
1200 1240 1250 

RY 1520 1518 1496 1496 1498 1516 1518 
BASIN S4 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM Updated ***** 

KK S4 
KM BASIN S4 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1275 
1520 

KM L= 1.3 Lea= .6 S= 503.9 Kn= .040 LAG= 16.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

.41 

.20 
85. 

196. 
16. 

0. 

HC4 

.25 
231. 
156. 

16. 
0. 

4.00 
486. 
114. 

16. 
0. 

Preserved ***** 

. 52 
656. 

95. 
16. 

0. 

13.00 
913. 

73. 
0. 
0. 

579. 
63. 

0. 
0. 

465. 
41. 

0. 
0. 

386. 
41. 

0. 
0. 

312. 
28. 

0. 
0. 

234. 
16. 

0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R3 -4 WITH HYDROGRAPH FROM S4 - CONCENTRATION POINT 
ON SKYLINE WASH. 

* DDM 

KK R4-7 
KM 
RS 
RC .07 
RX 1000 
RY 1462 

1. 7864 
Preserved ***** 

ROUTE COMBINED HYDROGRAPHS HC4 THROUGH S7 - SKYLINE WASH 
FLOW 
.036 
1025 

-1 

. 07 
1055 

2211 
1120 

. 022 
1145 1180 1240 1370 

1460 1462 1462 1432 1432 1456 1462 
BASIN S7 

WASH 
TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 

* DDM Updated ***** 

KK S7 
KM BASIN S7 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .6 S= 955.3 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.13 

.20 
37. 

.25 
147. 

4.00 
254. 

.52 12.00 
365. 229. 178. 137. 

12.7 

97. 78. 53. 
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118 
119 

UI 
UI 

41. 
0. 

30. 
0. 

22. 
0. 

17. 
0. 

12. 
0. 

7. 
0. 

7. 
0. 

7. 
0. 

7. 
0. 

0. 
0. 

LINE 

120 

121 
122 
123 
124 

125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 

137 
138 
139 
140 
141 
142 

143 
144 
145 
146 
147 
148 
149 
150 
151 
152 

153 
154 
155 
156 

HEC-1 INPUT 

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

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved 

IHC7 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS R4-7 AND S7 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
WASH 

2 1. 9208 
BASIN S5 - BEGINNING OF MOUNTAIN WASH 

* DDM Updated * * * * * 

KK S5 
KM BASIN S5 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

L= 1.4 Lea= .7 S= 654.8 Kn= .050 LAG= 20.2 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.53 
.25 
89. 

334. 
43. 
17. 

0. 

R5-6 

. 25 
164. 
265. 

43. 
0. 
o. 

3.95 
385. 
219. 

43. 
0. 
0. 

Preserved 

.53 
573. 
195. 

18. 
0. 
0. 

20. DO 
705. 
157. 

17. 
0. 
0. 

988. 
120. 

17. 
0. 
0. 

689. 
104. 

17. 
0. 
0. 

KK 
KM 

RS 
RC 
RX 

ROUTE HYDROGRAPH S5 THROUGH S6 - MOUNTAIN WASH 

. 07 
1000 

RY 1480 
* BASIN 86 
* DDM 

KK S6 
KM BASIN S6 

FLOW 
. 036 
1025 

-1 
.07 

1075 
2494 
1105 

.030 
1150 1170 

1476 1476 1460 1454 1454 
SUBBASIN TRIBUTARY TO MOUNTAIN WASH 
Updated ***** 

1220 
1478 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

532. 
93. 
17. 

0. 
0. 

1240 
1480 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

L= .8 Lea= .4 S= 491.4 Kn= .042 LAG= 12.3 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.25 
.21 
75. 
71. 

0. 

HC6 

.25 
289. 

52. 
0. 

4.00 
495. 

35. 
0. 

Preserved ***** 

.52 
680. 
33. 

0. 

15.00 
415. 

13. 
0. 

323. 
13. 

0. 

244. 
13. 

0. 

172. 
13. 

0. 

459. 
68. 
17. 

0. 
0. 

135. 
0. 
0. 

396. 
65. 
17. 

0. 
0. 

93. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS R5-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 

* DDM 

SKYLINE WASH 
0.7787 

***** Preserved 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

157 
158 
159 
160 

161 
162 
163 
164 
165 
166 

167 
168 
169 
170 
171 
172 
173 
174 
175 
176 

177 
178 
179 
180 

181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 

192 
193 
194 
195 

HEC-1 INPUT 

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

HC7 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH WITH 
SKYLINE WASH 

2.6995 
* DDM Preserved 

KK R7-12E 
KM ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 
RS 
RC 
RX 
RY 

. 07 
1000 
1430 

FLOW 
.036 
1085 
1424 

-1 
.07 

1170 
1422 

1930 
1240 
1420 

.0166 
1255 
1422 

1265 
1424 

1310 
1428 

1350 
1430 

BASIN S12E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 
* DDM Updated ***** 

S12E KK 
KM 
KM 

BASIN S12E 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .2 S= 142.9 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.05 

.15 
47. 

5. 
0. 

.25 
167. 

5. 
0. 

3. 91 
200. 

0. 
0. 

Preserved 

.55 
114. 

0. 
0. 

18.00 
70. 

0. 
0. 

44. 
0. 
0. 

27. 
0. 
0. 

KK HC12E 

7. 8 

16. 
0. 
0. 

11. 
0. 
0. 

5. 
0. 
0. 

KM COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
KM SKYLINE WASH 
HC 2. 7544 

BASIN S8 - BEGINNING OF PYRITE WASH 
* DDM Updated ***** 

KK S8 
KM BASIN S8 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .4 S= 692.1 Kn= .050 LAG= 13.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 

* DDM 

KK 
KM 
RS 
RC 

.34 

.25 
88. 

105. 
0. 
0. 

R8-9 

1 
.07 

.25 
352. 

81. 
0. 
0. 

3. 95 
614. 

62. 
0. 
0. 

Preserved 

.53 
906. 
43. 

0. 
0. 

20.00 
585. 

38. 
0. 
0. 

452. 
17. 

0. 
0. 

ROUTE HYDROGRAPH SB THROUGH S9 - PYRITE WASH 
FLOW 
.036 

-1 
.07 911 .013 

354. 
17. 

0. 
0. 

254. 
17. 

0. 
0. 

200. 
17. 

0. 
0. 

145. 
17. 

0. 
0. 

PAGE 

196 
197 

RX 
RY 

1000 
1518 

BASIN S9 
* DDM 

1020 
1518 

1050 
1494 

1065 
1492 

1080 
1494 

1125 
1494 

SUBBASIN TRIBUTARY TO PYRITE WASH 
Updated ***** 

1185 
1520 

1190 
1524 



LINE 

198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 

209 
210 
211 
212 

213 
214 
215 
216 
217 
218 

219 
220 
221 
222 
223 
224 
225 
226 
227 
228 

229 
230 
231 
232 

233 
234 
235 
236 
237 

HEC-1 INPUT 

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

KK S9 
KM BASIN S9 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.0 Lea= . 7 s~ 415.7 Kn~ . 040 LAG~ 15.9 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .21 
LG .20 .25 3.95 .53 17.00 
UI 44. 126. 259. 351. 471. 293. 238. 196. 157. 117. 
UI 99. 77. 56. 48. 35. 29. 22. 22. 10. 8. 
UI 8. 8. 8. 8. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

HC9 KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R8-9 WITH HYDROGRAPH S9 - CONCENTRATION POINT 
ON PYRITE WASH 

0. 5472 
* DDM Preserved ***** 

KK R9-11 
KM ROUTE COMBINED HYDROGRAPHS HC9 THROUGH S11 - PYRITE WASH 
RS 3 FLOW -1 
RC . 07 .036 .07 3462 . 023 
RX 1000 1080 1090 1120 1140 1290 1340 1375 
RY 1496 1494 1492 1472 1471 1472 1490 1494 

BASIN S11 -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 
* DDM ***** Updated 

KK S11 
KM BASIN S11 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ . 7 Lea= . 3 s~ 797.1 Kn~ .040 LAG~ 9. 3 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .20 . 25 4.00 .52 11.00 
UI 96. 360. 590. 366. 262. 169. 119. 73. 51. 
UI 23. 12. 12. 12. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved ***** 

KK IHC11 
KM COMBINE ROUTED HYDROGRAPH R9-11 WITH HYDROGRAPHS S11 - UPSTREAM OF 
KM CONFLUENCE WITH WAGON WASH 
HC 2 0.7154 

BASIN S10 - BEGINNING OF WAGON WASH 
* DDM Updated ***** 

KK S10 
KM BASIN S10 
KM 
KM 
KM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.0 Lea= .5 8= 896.9 Kn= .048 LAG= 14.2 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

32. 
0. 
0. 

PAGE 

238 
239 

BA 
LG 

.19 

. 24 .25 3.95 .53 18.00 



I 

I LINE 

240 
241 

I 242 
243 

244 

I 245 
246 
247 

I 248 
249 
250 
251 
252 
253 

I 254 

255 

I 256 
257 
258 
259 
260 

I 261 
262 
263 
264 

I 265 
266 
267 
268 

I 269 
270 
271 
272 

I 273 
274 
275 
276 

I 277 
278 

I 

I 

I 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

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

UI 46. 157. 302. 430. 397. 263. 213. 167. 122. 101. 
UI 71. 55. 43. 35. 23. 23. 11. 9. 9. 9. 
UI 9. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC11 
KM COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH S10 - CONFLUENCE OF WAGON WASH 
KM WITH PYRITE WASH 
HC 2 0.9089 
* DDM ***** Preserved ***** 

KK Rl112W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH S12W - CONTINUATION OF PYRITE 
KM 
RS 
RC 
RX 
RY 

. 07 
1000 
1422 

WASH DOWNSTREAM OF CONFLUENCE WITH WAGON WASH 
FLOW -1 
. 036 
1030 
1420 

.07 
1065 
1410 

1501 
1150 
1410 

.019 
1240 
1410 

1330 
1412 

1375 
1414 

1410 
1428 

BASIN S12W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 
* DDM ***** Updated 

KK S12W 
KM BASIN S12W 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 7 Lea= . 2 S= 153.6 Kn= . 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 09 

.15 .25 3. 91 .55 18.00 
68. 246. 330. 189. 123. 79. 47. 

7. 7. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

* DDM * * * * * Preserved 

KK HC12W 

8. 2 

31. 
0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

KM COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH S12W - CONFLUENCE OF SKYLINE 
KM WASH WITH PYRITE WASH 
HC 2 0.9994 

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

KK HC12 
KM COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
KM CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 
HC 2 3.7538 
* DDM Preserved 

KK R12-13 
KM ROUTE COMBINED HYDROGRAPHS HC12 THROUGH Sl3 - SKYLINE WASH 
RS 
RC 
RX 
RY 

FLOW -1 
.07 .036 . 07 1854 .017 

1000 1080 1110 1320 1370 1420 1500 1550 
1400 1392 1384 1382 1382 1380 1380 1400 

BASIN S13 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 

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

PAGE 



LINE 

279 
280 
281 
282 
283 
284 
285 
286 
287 
288 

289 
290 
291 
292 

293 

294 
295 
296 
297 

298 
299 
300 
301 
302 
303 

304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 

HEC-1 INPUT 

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

KK S13 
KM BASIN S13 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 

KM 
BA 
LG 
UI 
UI 
UI 

L= .9 Lea= .3 8= 174.2 Kn= .030 LAG= 10.1 

* DDM 

PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 
.17 
.15 
82. 
28. 

0. 

HC13 

.25 3.88 
312. 550. 

20. 11. 
0. 0. 

Preserved ***** 

. 56 
397. 
11. 

0. 

4.00 
278. 

11. 
0. 

195. 
0. 
0. 

135. 
0. 
0. 

90. 
0. 
0. 

64. 
0. 
0. 

KK 
KM 
HC 
KO 

COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH S13 - SKYLINE WASH 
3.9274 

* DDM Preserved 

KK DI13 
* KM SPLIT FLOW AT HC13; MAIN FLOW TO S24 AND MINOR FLOW TO S14 
* DT DI24 
* DI 0 
* DQ 
KM 
DT 
DI 
DQ 
* DDM 

DI27 

KK RDI13 

201 
201 

556 
461 

1353 
879 

2595 4157 
1427 2078.5 

SPLIT FLOW AT DB13; ALL FLOW TO S27 AND NONE TO S14 

200 
200 

500 
500 

Preserved ***** 

1000 
1000 

2500 
2500 

6000 
6000 

KM ROUTE HYDROGRAPH DI13 THROUGH 814 -SKYLINE WASH DOWNSTREAM OF SPLIT 

. 07 
1000 

FLOW 
. 036 
1025 

-1 
.07 

1270 
4353 
1280 

.021 
1320 

RS 
RC 
RX 
RY 1360 1354 1354 1356 1356 

BASIN S14 - BEGINNING OF COYOTE WASH 
* DDM ***** Updated 

KK S14 
KM BASIN S14 

1330 
1358 

1370 
1358 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1385 
1360 

KM L= 1.2 Lea= .6 S= 340.7 Kn= .030 LAG= 12.4 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .49 
LG 
UI 
UI 
UI 
UI 
* DDM 

.15 
144. 
145. 

0. 
0. 

.25 
562. 
101. 

0. 
0. 

3. 91 
962. 

72. 
0. 
0. 

Preserved 

.55 
1341. 

65. 
0. 
0. 

11.00 
822. 

31. 
0. 
0. 

640. 
25. 

0. 
0. 

487. 
25. 

0. 
0. 

343. 
25. 

0. 
0. 

270. 
25. 

0. 
0. 

43. 
0. 
0. 

185. 
0. 
0. 
0. 

PAGE 

LINE 

315 
316 
317 
318 

319 

320 
321 
322 
323 
324 
325 

326 
327 
328 
329 
330 
331 
332 
333 
334 
335 

336 
337 
338 
339 
340 
341 
342 

343 
344 
345 
346 
347 
348 
349 
350 
351 
352 

HEC-1 INPUT 

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

HC14 KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R13-14 WITH HYDROGRAPH 814 - SPLIT FLOW FROM 
SKYLINE WASH AND COYOTE WASH SUBBASIN 

4.4139 
* DDM Preserved ***** 

KK R1416S 
* KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH S16S - SKYLINE WASH DOWNSTREAM 
KM ROUTE HYDROGRAPH S14 THROUGH S16S - SKYLINE WASH DOWNSTREAM 
KM OF CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC 
RX 

. 07 
1000 

. 036 
1035 

.07 
1150 

3140 
1180 

. 017 
1320 1360 1480 1481 

RY 1236 1234 1234 1232 1232 1234 1236 1236 
BASIN S15 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 

* DDM Updated ***** 

KK S15 
KM BASIN S15 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

L= .8 Lea= .3 8= 105.0 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.11 

.15 
56. 
19. 

0. 

.27 
213. 

9. 
0. 

3. 40 
370. 

7. 
0. 

Preserved 

.77 
246. 

7. 
0. 

.00 
176. 

7. 
0. 

120. 
0. 
0. 

84. 
0. 
0. 

KK R1516S 

9.8 

54. 
0. 
0. 

37. 
0. 
0. 

KM ROUTE HYDROGRAPH S15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 
KM 
RS 
RC 
RX 
RY 

.07 
1000 
1236 

CONFLUENCE WITH COYOTE WASH 
FLOW 
.036 
1035 
1234 

-1 
.07 

1150 
1234 

2218 
1180 
1232 

. 018 
1320 
1232 

1360 
1234 

1480 
1236 

1481 
1236 

25. 
0. 
0. 

BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 
* DDM Updated ***** 

KK S16S 
KM BASIN S16S 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .6 Lea= .3 S= 116.4 Kn= .030 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
* DDM 

.17 

.15 
100. 

23. 
0. 

.25 
373. 
12. 

0. 

3.95 
611. 
12. 

0. 

Preserved ***** 

.53 
379. 

12. 
0. 

6.00 
271. 

0. 
0. 

175. 
0. 
0. 

123. 
0. 
0. 

9.3 

76. 
0. 
0. 

53. 
0. 
0. 

34. 
0. 
0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

LINE 

353 
354 
355 
356 

357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 

368 
369 
370 
371 
372 
373 

374 
375 
376 
377 

378 
379 
380 
381 
382 

383 
384 
385 
386 
387 
388 

HEC-1 INPUT 

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

KK IHC16S 
KM COMBINE ROUTED HYDROGRAPH R14-16S AND RlS-168 WITH HYDROGRAPH S16S 
KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 
HC 4.6952 

BASIN S16N - SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM ***** Updated ***** 

KK S16N 
KM BASIN S16N 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .6 8= 653.2 Kn= .050 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG 
UI 
UI 
UI 
UI 
* DDM 

.25 
34. 
80. 

6. 
0. 

KK R16N-S 
KM 
RS 4 
RC . 07 
RX 1000 
RY 1236 

.25 
90. 
66. 

6. 
0. 

3.95 
189. 

48. 
6. 
0. 

Preserved 

.53 
256. 

39. 
6. 
0. 

18.00 
366. 

32. 
6. 
0. 

ROUTE HYDROGRAPH S16N THROUGH S16S 
FLOW 
.036 
1035 
1234 

-1 
.07 

1150 
1234 

3230 
1180 
1232 

.022 
1320 
1232 

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

KK HC16S 

238. 
26. 

0. 
0. 

1360 
1234 

KM COMBINE ROUTED HYDROGRAPH R16N-S AND IHC16S 
KM SKYLINE WASH DOWNSTREAM OF COYOTE WASH 
HC 4.8652 
* DDM ***** Preserved ***** 

KK DI16S 

189. 
19. 

0. 
0. 

1480 
1236 

16.5 

158. 
16. 

0. 
0. 

1481 
1236 

KM SPLIT FLOW AT HC16S; MAIN FLOW TO S17 AND MINOR FLOW TO S22 
DT DI22 
DI 0 
DQ 
* DDM 

KK R16-17 

46 144 
0 8 

Preserved ***** 

344 
52 

708.5 
153 

KM ROUTE HYDROGRAPH DI16S THROUGH S1 7 
RS 
RC 
RX 
RY 

.07 
1000 
1202 

FLOW -1 
. 036 . 07 
1060 1090 
1200 1199.5 

4341 
1120 
1200 

.015 
1145 
1199 

1223 
329 

1180 
1199 

1200 
1200 

1320 
1202 

129. 
15. 

0. 
0. 

BASIN S1 7 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

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

98. 
6. 
0. 
0. 

PAGE 10 

LINE 

389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 

400 
401 
402 
403 

404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 

415 
416 
417 
418 
419 
420 

421 
422 
423 
424 
425 
426 
427 
428 
429 
430 

HEC-1 INPUT 

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

KK S17 
KM BASIN S17 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 9 Lea= . 5 S= 117.9 Kn= . 030 LAG= 12.8 
KM PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 
BA .29 
LG 
UI 

UI 
UI 
UI 

.15 
79. 
89. 

0. 
0. 

.26 
311. 

66. 
0. 
0. 

3.60 
540. 

50. 
0. 
0. 

* DDM ***** Preserved 

KK HC17 

.67 
784. 

37. 
0. 
0. 

.00 
495. 

28. 
0. 
0. 

385. 
15. 

0. 
0. 

298. 
15. 

0. 
0. 

212. 
15. 

0. 
0. 

170. 
15. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE OF 
KM BUCKEYE F.R.S. NO. 3 
HC 2 5.1537 

BASIN S18 - BEGINNING OF RATTLER WASH 
* DDM ***** Updated 

KK S18 
BASIN S18 KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .4 S= 292.7 Kn= .040 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

.36 

.20 
96. 

111. 
0. 
0. 

KK R18-19 

.25 
380. 

84. 
0. 
0. 

3.95 
662. 

64. 
0. 
0. 

Preserved 

.53 
968. 

46. 
0. 
0. 

17.00 
618. 

38. 
0. 
0. 

KM ROUTE HYDROGRAPH HC18 THROUGH S19 
RS 3 FLOW -1 
RC 
RX 
RY 

. 07 
1000 
1266 

. 036 
1050 
1264 

.07 
1100 
1242 

4253 
1125 
1240 

. 02 
1140 
1242 

BASIN S19 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated 

S19 
BASIN S19 

479. 
18. 

0. 
0. 

1180 
1264 

373. 
18. 

0. 
0. 

1240 
1266 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

12.9 

267. 
18. 

0. 
0. 

1241 
1266 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

L= 1. 2 Lea= . 8 S= 824.8 Kn= . 030 LAG= 11.6 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.29 

.15 
102. 

72. 
0. 

.25 
389. 

51. 
0. 

4.00 
662. 
41. 

0. 

.52 
802. 

22. 
0. 

12.00 
483. 

16. 
0. 

372. 
16. 

0. 

266. 
16. 

0. 

195. 
0. 
0. 

211. 
18. 

0. 
0. 

138. 
0. 
0. 

117. 
0. 
0. 
0. 

149. 
0. 
0. 
0. 

99. 
0. 
0. 
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* DDM ***** Preserved ***** 

LINE 

431 
432 
433 

434 
435 
436 
437 
438 
439 

440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 

451 
452 
453 
454 

455 
456 
457 
458 
459 
460 
461 
462 
463 
464 

465 
466 
467 
468 
469 

HEC-1 INPUT 

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

HC19 KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R18-19 WITH HYDROGRAPH S19 - RATTLER WASH 
0.6498 

* DDM Preserved ***** 

KK R19-20 
KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 
RS 3 FLOW -1 
RC . 07 . 036 . 07 3740 . 022 
RX 999 1000 1030 1095 1130 1150 1220 1221 
RY 1208 1208 1206 1204 1204 1206 1208 1208 

BASIN S20 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated 

KK S20 
KM BASIN S20 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .4 S= 84.1 Kn= .030 LAG= 13.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .09 
LG .15 .26 3.60 .67 4.00 
UI 22. 88. 155. 228. 147. 114. 89. 64. 50. 
UI 26. 20. 16. 11. 10. 4. 4. 4. 4. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved 

HC20 KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH Rl9-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
OF STUDY AREA NORTH OF BUCKEYE F.R.S. NO. 3 

2 0. 7344 
BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 

* DDM Updated ***** 

KK S21 
KM BASIN S21 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1. 2 Lea= . 6 S= 780.6 Kn= .030 LAG= 11.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA . 62 
LG .15 .25 4.10 .51 10.00 

36. 
4. 
0. 
0. 

UI 245. 927. 1593. 1636. 1019. 766. 522. 392. 260. 190. 
UI 136. 93. 67. 36. 36. 36. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 

BASIN S22 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated 

KK S22 
KM BASIN S22 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.3 Lea= .4 S= 110.1 Kn= .029 LAG= 13.7 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

470 
471 

BA 
LG 

.55 

.16 .25 3.91 .53 1. 00 

LINE 

472 
473 
474 
475 

476 
477 
478 

479 
480 
481 
482 
483 
484 

485 
486 
487 

488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 

499 
500 
501 
502 
503 
504 
505 
506 
507 
508 
509 
510 
511 
512 

HEC-1 INPUT 

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

UI 
UI 
UI 
UI 
* DDM 

KK 
KM 
DR 
* DDM 

135. 
188. 

26. 
0. 

DI22 

DI22 

KK RDI22 

496. 
151. 

0. 
0. 

909. 
108. 

0. 
0. 

Preserved 

1351. 
84. 

0. 
0. 

1029. 
66. 

0. 
0. 

742. 
51. 

0. 
0. 

594. 
26. 

0. 
0. 

451. 
26. 

0. 
0. 

RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S22 

Preserved ***** 

332. 
26. 

0. 
0. 

268. 
26. 

0. 
0. 

KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH DI22 THROUGH 822 - PORTION OF DIVERT OF SKYLINE WASH 

. 07 
997 

1217 

FLOW -1 
. 036 
998 

1216 

. 07 
999 

1216 
* DDM ***** Preserved ***** 

KK HC22 

4253 
1000 
1215 

KM COMBINE HYDROGRAPHS AT HC22 
HC 2 5.4141 

.015 
1060 
1215 

1210 
1216 

1300 
1216 

BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM Updated ***** 

KK S23 
KM BASIN S23 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.6 Lea= .5 S= 112.1 Kn= .028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.49 

.17 
108. 
217. 

21. 
0. 

.26 
331. 
155. 

21. 
0. 

3.50 
660. 
125. 

21. 
0. 

.70 
901. 

98. 
0. 
0. 

2.00 
1086. 

81. 
0. 
0. 

670. 
53. 

0. 
0. 

547. 
53. 

0. 
0. 

BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 
* DDM ***** Updated 

KK S24 
KM BASIN S24 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 2.4 Lea= 1.2 S= 113.8 Kn= .037 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.32 

.20 
33. 

241. 
78. 
25. 
6. 
0. 
0. 

.25 
33. 

206. 
73. 
22. 

6. 
0. 
0. 

4.00 
66. 

189. 
65. 
16. 

6. 
0. 
0. 

.51 
117. 
172. 

54. 
16. 

6. 
0. 
0. 

1.00 
171. 
157. 

45. 
16. 

6. 
0. 
0. 

211. 
142. 

42. 
16. 

6. 
0. 
0. 

242. 
129. 

37. 
13. 

6. 
0. 
0. 

1300 
1217 

15.2 

446. 
31. 

0. 
0. 

32.2 

273. 
111. 

36. 
6. 
6. 
0. 
0. 

338. 
21. 

0. 
0. 

350. 
96. 
30. 

6. 
6. 
0. 
0. 

263. 
21. 

0. 
0. 

361. 
84. 
25. 
6. 
0. 
0. 
0. 
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* DDM ***** Preserved ***** 
* KK DI24 
* KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH 824 
* DR DI24 
* DDM ***** Preserved ***** 
* KK RDI24 
* KM ROUTE HYDROGRAPH DI24 THROUGH 824 
* RS 
* RC 

5 
.07 

* RX 1000 
* RY 1222 
* DDM 
* KK HC24 

FLOW 
.036 

-1 
.07 

1045 1060 
1220 1218 
Preserved ***** 

9929 
1080 
1218 

* KM COMBINE HYDROGRAPHS AT HC24 
* HC 2 4.2443 

. 02 
1100 
1216 

1120 
1216 

1155 
1220 

1220 
1220 

BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 
* DDM ***** Updated ***** 

LINE 

513 
514 
515 
516 
517 
518 
519 
520 
521 
522 

523 
524 
525 
526 
527 
528 
529 

530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 

541 
542 
543 
544 

545 
546 
547 
548 
549 
550 
551 
552 
553 
554 

HEC-1 INPUT 

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

KK S25 
KM BASIN S25 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .7 Lea= .3 8= 103.0 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.03 

.15 
13. 

4. 
0. 

KK R25-26 

.25 
50. 

3. 
0. 

4.15 
87. 

2. 
0. 

Preserved 

.49 
61. 

2. 
0. 

.00 
43. 

2. 
0. 

30. 
0. 
0. 

21. 
0. 
0. 

10.0 

14. 
0. 
0. 

10. 
0. 
0. 

KM 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
WATSON ROAD AND MCDOWELL ROAD 

.07 
1000 
1222 

FLOW 
. 036 
1045 
1220 

-1 
.07 

1060 
1218 

6571 
1080 
1218 

.02 
1100 
1216 

1120 
1216 

1155 
1220 

BASIN S26 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 
* DDM Updated ***** 

KK S26 
KM BASIN S26 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1220 
1220 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 13.8 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.21 
.16 
52. 
74. 
10. 

0. 

HC26 

. 25 
187. 

59. 
0. 
0. 

4.20 
347. 
43. 

0. 
0. 

Preserved 

.47 
513. 
33. 

0. 
0. 

1. 00 
403. 

25. 
0. 
0. 

286. 
21. 

0. 
0. 

230. 
10. 

0. 
0. 

177. 
10. 

0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26 
AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 

2 0.2377 
BASIN S27 - BEGINNING OF PROSPECT WASH 

* DDM Updated ***** 

KK S27 
KM BASIN S27 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1. 4 Lea= . 5 S= 345.2 Kn= . 03 0 LAG= 12. 6 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .51 
LG 
UI 
UI 
UI 

.15 
146. 
157. 

0. 

.25 
575. 
111. 

0. 

4.00 
989. 
82. 

0. 

.52 
1411. 

67. 
0. 

16.00 
878. 

41. 
0. 

682. 
26. 

0. 

524. 
26. 

0. 

370. 
26. 

0. 

129. 
10. 

0. 
0. 

295. 
26. 

0. 

7. 

0. 
0. 

105. 
10. 

0. 
0. 

201. 
0. 
0. 
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I 
555 UI o. 

* DDM 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

0. 0. 0. 0. 0. 0. 0. 
Preserved 

0. 0. 

LINE 

556 
557 
558 
559 

560 
561 
562 
563 
564 
565 

566 
567 
568 

569 
570 
571 
572 
573 
574 

575 
576 
577 
578 
579 
580 
581 
582 
583 
584 

585 
586 
587 
588 

589 
590 
591 
592 
593 
594 

HEC-1 INPUT 

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

DI27 KK 
KM 
KM 
DR 

RETURN DIVERTED HYDROGRAPH FROM DI27 DOWNSTREAM OF HC13 TO ROUTE 
AND COMBINE WITH S27 

* DDM 

KK 
KM 
RS 
RC 
RX 

DI27 

RDI27 

. 07 
1000 

RY 1222 
* DDM 

KK HC27 
KM 
HC 2 

KK R27-28 
KM 
RS 
RC 
RX 
RY 

1 
.07 

1000 
1250 

Preserved ***** 

ROUTE HYDROGRAPH DI27 THROUGH S27 
FLOW -1 
. 040 
1050 

.07 
1100 

1221 1221 

Preserved ***** 

1200 
1120 
1216 

COMBINE HYDROGRAPHS AT HC27 
4.4343 

.02 
1240 
1216 

ROUTE HYDROGRAPH S2 7 THROUGH S2 8 
FLOW 
.036 
1060 
1248 

-1 

.07 
1090 
1240 

2482 
1100 
1238 

. 022 
1120 
1238 

BASIN S28 - SUBBASIN OF PROSPECT WASH 

* DDM ***** Updated 

KK S28 
BASIN S28 

1260 
1221 

1130 
1240 

1310 
1221 

1160 
1242 

KM 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

L= .4 Lea= .2 S= 120.0 Kn= .028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 04 

.17 
55. 

0. 
0. 

.25 
180. 

0. 
0. 

4.15 
114. 

0. 
0. 

Preserved 

.48 
65. 

0. 
0. 

2.00 
36. 

0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

KK HC28 

1360 
1222 

1230 
1250 

6. 2 

4. 
0. 
0. 

4. 
0. 

KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH S28 - PROSPECT WASH 
AT WATSON ROAD CROSSING 

0. 5526 
* DDM Preserved ***** 

KK R28-29 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC28 THROUGH S29 
2 

.07 
FLOW 
. 036 

-1 
.07 3804 .0184 

1000 1000 1110 1125 1165 
1192 1192 1190 1188 1188 

BASIN S29 - SUBBASIN OF PROSPECT WASH 

1170 
1190 

1250 
1192 

1251 
1192 

0. 
0. 
0. 
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* DDM ***** Updated ***** 

LINE 

595 
596 
597 
598 
599 
600 
601 
602 
603 
604 

605 
606 
607 
608 

609 
610 
611 
612 

HEC-1 INPUT 

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

KK S29 
KM BASIN S29 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 7 Lea= . 3 S= 102.9 Kn= . 030 LAG= 9. 4 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .10 
LG .15 .25 4.15 .49 .00 
UI 55. 207. 343. 215. 154. 101. 71. 44. 31. 
UI 14. 7. 7. 7. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved 

HC29 KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH S29 - PROSPECT WASH 

* DDM 

KK HCBES3 
KM 

HC 
zz 

AT BUCKEYE F.R.S. NO 3 
0.6515 

Preserved 

COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3 
8. 7485 

20. 
0. 
0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

INPUT 
LINE 

NO. 

36 

47 

58 

61 

67 

79 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING 

( . ) CONNECTOR 

81 

82 

HC2 ........... . 
v 
v 

R2-3 

S3 

HC3 ........... . 
v 
v 

( - - - > ) DIVERS ION OR PUMP FLOW 

( <---) RETURN OF DIVERTED OR PUMPED FLOW 

83 R3-4 

89 

100 

104 

110 

84 

HC4 ........... . 
v 
v 

R4-7 

87 

121 IHC7 ........... . 

125 

137 

143 

153 

157 

85 
v 
v 

R5-6 

86 

HC6 ........... . 

HC7 ........... . 
v 

v 
161 R7-12E 

167 

177 

181 

192 

198 

209 

213 

219 

229 

233 

244 

248 

255 

265 

269 

S12E 

HC12E ........... . 

sa 
v 
v 

RS-9 

S9 

HC9 ........... . 
v 
v 

R9-ll 

Sll 

IHC11 ........... . 

810 

HC11 ........... . 
v 
v 

Rll12W 

S12W 

HC12W ........... . 

HC12 ........... . 
v 
v 

273 R12 -13 

279 813 

289 HC13 ........... . 

295 .-------> DI27 



293 

298 

304 

Dll3 
v 
v 

RDI13 

814 

315 HC14 ........... . 
v 
v 

319 R14168 

326 

336 

343 

815 
v 
v 

R15168 

8168 

353 IHC168 ....................... . 

357 

368 

Sl6N 
v 
v 

R16N-8 

374 HC168 ........... . 

380 
378 DI168 

v 
v 

383 R16-17 

389 

DI22 

817 

400 HC17 ........... . 

404 

415 

421 

431 

818 
v 
v 

R18-19 

HC19 .... 

819 

434 

440 

451 

455 

465 

478 
476 

479 

485 

488 

499 

513 

523 

530 

541 

545 

559 
556 

560 

566 

569 

v 
v 

Rl9-20 

820 

HC20 ........... . 

821 

822 

DI22 
v 
v 

RDI22 

HC22 ........... . 

823 

DI22 

824 

825 
v 
v 

R25-26 

HC26. 

826 

827 

DI27 
v 
v 

RDI27 

HC27 ........... . 
v 
v 

R27-28 

DI27 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

II 

I 

I 

575 

585 

589 

595 

605 

S28 

HC28 ........... . 
v 
v 

R28-29 

S29 

HC29 ........... . 

609 HCBES3 ................................................................................... . 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

1 * * * * * * ** * * * * * * ** * ** * * ** * * ** * * * * * * * * * ** * * * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 08SEP12 TIME 17•04•56 

* *** * * * * * * * ** * ** * * * * * * * * * * * * * **** * *** ** * * 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE• 8-19-98 
STORM• 100-YR 24-HOUR STORM 
FILE NAME' SKYLINE. DAT 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

FILE NAME CHANGED TO SL3- 2. DAT (SKYLINE DCR PHASE 3 ALTERNATIVE 2) 

16 IO 

IT 

17 JD 

DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 
QSCAL 

0 PLOT CONTROL 
0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 3 MINUTES IN COMPUTATION INTERVAL 

IDATE 1 0 STARTING DATE 
IT IME 0000 STARTING TIME 

NQ 500 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0057 ENDING TIME 
I CENT 19 CENTURY MARK 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

.05 HOURS 
24.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

INDEX STORM NO. 
STRM 
TRDA 

FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

3.97 PRECIPITATION DEPTH 
. 01 TRANSPOSITION DRAINAGE AREA 



18 PI 

28 JD 

0 PI 

PRECIPITATION PATTERN 
.00 
.00 
. 00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.02 
. 01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

. 01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

INDEX STORM NO. 2 
STRM 3.77 
TRDA 10.00 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 . 00 
. 00 . 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.01 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.01 
.06 
. 01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.oo 

.oo 

.00 

.oo 

.oo 

.00 

.00 

.00 

.00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.00 

.oo 

.oo 

. 01 

.06 

.01 

.00 

.oo 

.oo 

. 00 

.00 

.oo 

.oo 

.oo 

.00 

.oo 

.oo 

.00 

.oo 

.oo 

.oo 

.00 

.oo 

.oo 

.00 

. 00 

.oo 

.oo 

.00 

.oo 

.oo 

.oo 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

29 JD 

0 PI 

.00 

.oo 

.00 

.oo 

.oo 

. 00 

. 00 

.oo 

.oo 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.01 

.00 

.00 

.oo 

.oo 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 02 

. 01 

. 00 

.00 

.00 

.00 

.00 
.oo .00 
.00 .00 
.00 .00 
.oo .00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
.oo .00 
.00 .00 
.00 .00 
.00 .00 
.oo .00 
.oo .00 
.oo .00 
.oo .00 
.oo .00 
. 00 . 00 
.oo .00 

INDEX STORM NO . 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.02 

. 01 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.01 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

3.57 PRECIPITATION DEPTH 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 
TRDA 30.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 
.oo 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.oo 

.00 

.00 

.00 

.oo 

.oo 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.oo 

.00 

.oo 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

. 01 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 
- 00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.01 
.06 
.01 
.00 
.00 
.00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 01 

. 06 

. 01 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 



• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

~ (
)
 

. 
' 

' 
• 

' 
• 

• 
. 

. 
• 

' 
• 

. 
H

 
0

0
0

0
0

0
0

0
0

0
0

0
0

'
0

 
O

O
O

O
O

O
O

O
O

O
O

O
O

H
 ~ H

 §l 
• 

. 
. 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

't
l 

0
0
0
0
0
0
0
0
0
0
0
0
0
~
 

0
0

0
0

0
0

0
0

0
0

0
0

0
1

-
3

 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o

o
o

o
.
o

o
o

o
o

o
o

o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
 ., "' !;! 

"' OW
 

O
"'

 
o

<
n

 

w
 

0 

'0
 

H
 

'0
 "' "' () 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
. 

• 
• 

• 
H

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
'
0

 
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
H

 ~ H
 §l 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

~
 

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
~
 

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
~
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 ., ~ o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
N
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
N
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
m
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
m
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
m
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
m
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
m
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

"' ow
 

o
w

 
0 

"
' 

w
 ,_. 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
 

• 



32 JD 

0 PI 

.00 

.00 

. 00 

. 00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

INDEX STORM NO. 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

. 01 

. 00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

STRM 3.34 PRECIPITATION DEPTH 

. 00 

. 00 

. 00 

.00 

. 00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

TRDA 120.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
.00 . 00 
.00 . 00 
.00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

. 00 

. 00 

. 00 

.01 

. 06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 01 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

. 00 

. 00 

. 01 

33 JD 

0 PI 

. 02 

. 01 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

. 01 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

INDEX STORM NO. 7 

. 02 

. 01 

. 00 

.00 

. 00 

. 00 

.00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

.00 

. 00 

. 00 

3. 3 0 PRECIPITATION DEPTH 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

STRM 
TRDA 150.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.02 
.01 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 02 

.01 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.01 

.00 

.00 

.00 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

. 06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

. 01 

.00 

.00 

. 00 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

. 06 

. 01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 01 

.06 

.01 

.00 

.00 

.00 



• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

• 
• 

'0
 

(:'1
 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
G

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
 

o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
H
 ~ H

 !il 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

~
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
 

o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
~
o
o
~
m
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

... ~ 

w
 .. H
 z 0 "' "' (Jl 

>-
lC

Jl
>-

l 

~~
~ 

w
 

0 o
w

 
0

'-
' 

0
0

 a 

:ll "' (l 
• 

• 
• 

• 
• 

• 
. 

' 
• 

• 
• 

• 
• 

• 
• 

• 
• 

' 
' 

' 
• 

• 
• 

' 
• 

• 
• 

• 
• 

' 
• 

• 
• 

' 
' 

• 
• 

• 
H

 
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
 

o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
H
 ~ H

 !il 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

. 
~
 

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
 

o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
~
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
0
0
0
0
0
0
0
0
0
0
0
0
0
~
'
-
'
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

. 
. 

. 
. 

. 
. 

. 
. 

. 
. 

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

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
o
o
o
o
o
o
o
o
o
o
o
o
o
~
m
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o
o
o
o
o
o
o
o
o
o
o
o
o
~
~
~
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
 

~ z 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

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

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

"' 0 O
W

 

0
~
 

0
~
 

'"'"
' 

~~
 

C
Jl

H
 

"'"
' 

O
H

 
CJ

l>
-l 

H
;l

>
 

....
.. 

H
H

 
gg

 
0

0
 

"'"
' 

;1
>

'0
 

H
>

-l
 

~
~
 

"' ~ 

w
 "' " 0 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

o
o

o
o

o
o

o
o

o
o

o
o

o
o

o
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
<

:
:
)
0

0
0

0
0

0
0

0
0

0
0

 
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
 

• 



.00 .00 .00 .00 .00 .00 .00 . DO .00 . DO 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 . DO .00 . DO 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 289 KK 

.00 .00 . DO .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 . DO .00 .00 

.00 .00 . DO .00 . DO .00 .00 .00 .00 .00 

.00 .00 .00 .00 . DO .00 . DO .00 .oo .00 292 KO 

.00 .00 . 00 .00 .00 .00 .00 .00 .00 .00 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***. 291 HC 

PEAK FLOW 

(CFS) 

4271. 

PEAK FLOW 

(CFS) 

3926. 

PEAK FLOW 

(CFS) 

HC13 

OUTPUT CONTROL VARIABLES 
PRINT CONTROL 

0 PLOT CONTROL 
IPRNT 
!PLOT 
QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH COMBINATION 
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA .0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.95-HR 

(HR) 
(CFS) 

12.30 547. 156. 150. 150. 
(INCHES) 1.296 1. 475 1. 477 1.477 

(AC-FT) 271. 309. 309. 309. 

CUMULATIVE AREA = 3.93 SQ MI 

*** 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA 10.0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.95-HR 

(HR) 
(CFS) 

12.30 507. 145. 139. 139. 
(INCHES) 1.200 1. 371 1. 372 1.372 

(AC-FT) 251. 287. 287. 287. 

CUMULATIVE AREA = 3.93 SQ MI 

*** 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA 30.0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.95-HR 

(HR) 
(CFS) 



I 
3577. 12.30 

I 

I 
PEAK FLOW TIME 

I (CFS) (HR) 

3360. 12.30 

I 

I 
PEAK FLOW TIME 

I (CFS) (HR) 

+ 3229. 12.30 

I 

I 
PEAK FLOW TIME - + (CFS) (HR) 

3154. 12.30 

I 

-
I 

I 

I 

I 

I 

I 

II 

I 

I 

(INCHES) 
(AC-FT) 

466. 
1.104 

231. 

CUMULATIVE AREA = 

134. 
1. 266 

265. 

3.93 SQ MI 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA 60.0 SQ MI 

129. 
1. 267 

265. 

MAXIMUM AVERAGE FLOW 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

442. 
1. 046 

219. 

CUMULATIVE AREA = 

24-HR 

127. 
1. 202 

252. 

3.93 SQ MI 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA 90. 0 SQ MI 

72-HR 

122. 
1. 203 

252. 

MAXIMUM AVERAGE FLOW 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

427. 
1. 012 

212. 

CUMULATIVE AREA = 

24-HR 

123. 
1.165 

244. 

3. 93 SQ MI 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA 120.0 SQ MI 

72-HR 

118. 
1.166 

244. 

MAXIMUM AVERAGE FLOW 
6-HR 

(CFS) 
419. 

(INCHES) .992 
(AC-FT) 208. 

CUMULATIVE AREA = 

24-HR 

121. 
1.144 

240. 

3.93 SQ MI 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA 150.0 SQ MI 

72-HR 

116. 
1.145 

240. 

129. 
1.267 

265. 

24.95-HR 

122. 
1.203 

252. 

24.95-HR 

118. 
1.166 

244. 

24.95-HR 

116. 
1.145 

240. 

PEAK FLOW 

(CFS) 

3075. 

PEAK FLOW 

(CFS) 

2866. 

PEAK FLOW 

(CFS) 

2717. 

PEAK FLOW 

+ (CFS) 

+ 3973. 

TIME 

(HR) 

12.30 

TIME 

(HR) 

12.30 

TIME 

(HR) 

12.35 

TIME 

(HR) 

12.30 

6-HR 

(CFS) 
411. 

(INCHES) . 973 
(AC-FT) 204. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

119. 
1.122 

235. 

3. 93 SQ MI 

72-HR 

114. 
1.123 

235. 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA 

6-HR 

(CFS) 
390. 

(INCHES) . 924 
(AC-FT) 193. 

CUMULATIVE AREA = 

300.0 SQ MI 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

113. 
1.069 

224. 

3.93 SQ MI 

109. 
1. 070 

224. 

HYDROGRAPH AT STATION HC13 
TRANSPOSITION AREA 

6-HR 

(CFS) 
372. 

(INCHES) . 879 
(AC-FT) 184. 

CUMULATIVE AREA = 

500.0 SQ MI 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

108. 
1.020 

214. 

3. 93 SQ MI 

104. 
1.021 

214. 

INTERPOLATED HYDROGRAPH AT HC13 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

512. 
1.213 

254. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

146. 
1.385 

290. 

3.93 SQ MI 

141. 
1. 386 

290. 

24.95-HR 

114. 
1.123 

235. 

24. 95-HR 

109. 
1.070 

224. 

24.95-HR 

104. 
1.021 

214. 

24. 95-HR 

141. 
1. 386 

290. 



WARNING ROUTED OUTFLOW 3744.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4108.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4328.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 4373.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

OPERATION STATION 
WARNING ROUTED OUTFLOW 4251.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

WARNING ROUTED OUTFLOW 3998.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE HYDROGRAPH AT 
S1 

WARNING ROUTED OUTFLOW 3662.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

HYDROGRAPH AT 
WARNING ROUTED OUTFLOW 3570.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE S2 

WARNING ROUTED OUTFLOW 3931.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 2 COMBINED AT 
HC2 

WARNING ROUTED OUTFLOW 4165.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

ROUTED TO 
WARNING ROUTED OUTFLOW 424 7.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE R2-3 

WARNING ROUTED OUTFLOW 4179.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE HYDROGRAPH AT 

WARNING ROUTED OUTFLOW 3984.) IS GREATER THAN MAXIMUM OUTFLOW 
S3 

3469.) IN STORAGE-OUTFLOW TABLE 

2 COMBINED AT 
WARNING ROUTED OUTFLOW 3702.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE HC3 

WARNING ROUTED OUTFLOW 3709.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE ROUTED TO 

WARNING ROUTED OUTFLOW 3933.) IS GREATER THAN MAXIMUM OUTFLOW 
R3-4 

3469.) IN STORAGE-OUTFLOW TABLE 

HYDROGRAPH AT 
WARNING ROUTED OUTFLOW 4006.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE S4 

WARNING ROUTED OUTFLOW 3923.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 2 COMBINED AT 
HC4 

WARNING ROUTED OUTFLOW 3712.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

ROUTED TO 
WARNING ROUTED OUTFLOW 3553.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE R4-7 

WARNING ROUTED OUTFLOW 3786.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE HYDROGRAPH AT 
S7 

WARNING ROUTED OUTFLOW 3885.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

2 COMBINED AT 
WARNING ROUTED OUTFLOW 3847.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE IHC7 

WARNING ROUTED OUTFLOW 3691.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE HYDROGRAPH AT 
S5 

WARNING ROUTED OUTFLOW 3540.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

ROUTED TO 
WARNING ROUTED OUTFLOW 3632.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE R5-6 

WARNING ROUTED OUTFLOW 3582.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE HYDROGRAPH AT 
S6 

WARNING ROUTED OUTFLOW 3519.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE 

2 COMBINED AT 
WARNING ROUTED OUTFLOW 3507.) IS GREATER THAN MAXIMUM OUTFLOW 3469.) IN STORAGE-OUTFLOW TABLE HC6 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

728. 12.10 70. 20. 19. 

324. 12.10 30. 9. 8. 

1045. 12.10 100. 29. 28. 

998. 12.15 100. 29. 28. 

792. 12.15 84. 23. 23. 

1777. 12.15 182. 52. 50. 

1692. 12.20 182. 52. 50. 

584. 12.10 53. 15. 14. 

2175. 12.20 233. 66. 64. 

2132. 12.20 233. 66. 64. 

220. 12.05 17. 5. 5. 

2261. 12.20 250. 71. 68. 

680. 12.15 75. 22. 21. 

655. 12.20 75. 22. 21. 

412. 12.05 33. 9. 9. 

965. 12.15 107. 31. 30. 

BASIN 
AREA 

. 51 

. 22 

. 73 

. 73 

. 65 

1. 38 

1. 38 

.41 

1. 79 

1. 79 

.13 

1.92 

. 53 

. 53 

.25 

. 78 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 



I 
2 COMBINED AT 

HC7 3133. 12.20 355. 101. 98. 2.70 DIVERSION TO 

I ROUTED TO 
R7-12E 355. 101. 98. 

DI27 3973. 12.30 512. 146. 141. 3. 93 

3028. 12.25 2.70 HYDROGRAPH AT 
DI13 0. .00 0. 0. 0. 3. 93 

HYDROGRAPH AT 
S12E 110. 12.00 8. 2. 2. . 05 ROUTED TO 

I 2 COMBINED AT 
HC12E 362. 103. 100. 

RDI13 0. 0. 0. .00 0. 3.93 

3049. 12.25 2.75 HYDROGRAPH AT 
S14 787. 12.05 61. 17. 16. .49 

HYDROGRAPH AT 

I ROUTED TO 

sa 48. 14. 14. 
HC14 59. 16. 769. 12.05 16. 4. 41 

552. 12.05 . 34 2 COMBINED AT 

RS-9 542. 12.10 48. 14. 14. . 34 ROUTED TO 
R1416S 685. 12.20 59. 16. 16. 4 .41 

I 
HYDROGRAPH AT 

S9 29. 8. 
S15 10. 2. 175. 12.05 2. .11 

309. 12.10 8. HYDROGRAPH AT .21 

2 COMBINED AT 
HC9 846. 12.10 76. 22. 21. .55 ROUTED TO 

R1516S 137. 12.20 10. 2. 2. .11 

I ROUTED TO 
R9-11 76. 22. 21. 

S16S 21. 5. 321. 12.05 5. .17 
720. 12.25 .55 HYDROGRAPH AT 

HYDROGRAPH AT 
S11 314. 12.05 21. 6. 6. .17 3 COMBINED AT 

I 2 COMBINED AT 
IHC11 97. 28. 

IHC16S 88. 24. 970. 12.15 23. 4. 70 

803. 12.20 

+ 

27. HYDROGRAPH AT . 72 
S16N 239. 12.10 23. 7. 6. .17 

HYDROGRAPH AT 

I 2 COMBINED AT 

S10 27. 8. 
R16N-S 23. 7. 204. 12.30 6. .17 

303. 12.10 7. .19 ROUTED TO 

HC11 1036. 12.15 123. 35. 34. . 91 2 COMBINED AT 
HC16S 1093. 12.20 110. 30. 29. 4. 87 

I 
ROUTED TO 

R1112W 123. 35. 
DI22 20. 5. 285. 12.20 5. 4.87 

989. 12.25 34. . 91 DIVERSION TO 

HYDROGRAPH AT 
S12W 176. 12.00 13. 4. 4. . 09 HYDROGFAPH AT 

+ DI16S 809. 12.20 90. 25. 24. 4.87 - 2 COMBINED AT 
HC12W 135. 39. 

R16-17 90. 25. 695. 12.40 24. 4. 87 
1045. 12.20 38. ROUTED TO 1.00 

2 COMBINED AT 
HC12 4045. 12.25 494. 142. 136. 3. 75 HYDROGRAPH AT 

I ROUTED TO 
R12-13 494. 142. 136. 

S17 27. 7. 414. 12.05 7. .29 

3913. 12.30 

+ 

3. 75 2 COMBINED AT 
HC17 773. 12.35 116. 32. 31. 5.15 

HYDROGRAPH AT 

I 2 COMBINED AT 

S13 19. 5. 
S18 49. 14. 585. 12.05 14. . 36 

303. 12.05 5. HYDROGRAPH AT .17 

HC13 3973. 12.30 512. 146. 141. 3.93 ROUTED TO 

I 

I 

I 

I 

I 

I 

I 

I 

I 



R18-19 530. 12.20 49. 14. 14. . 36 2 COMBINED AT 
+ HC27 4253. 12.30 

HYDROGRAPH AT 
580. 166. 159. 4.43 

819 499. 12.05 37. 10. 10. .29 ROUTED TO 
+ R27-28 4174. 12.35 

2 COMBINED AT 
580. 165. 159. 4. 43 

HC19 928. 12.10 86. 24. 23. .65 HYDROGRAPH AT 
+ 828 80. 12.00 

ROUTED TO 
4. 1. 1. . 04 

R19-20 851. 12.25 86. 24. 23. . 65 2 COMBINED AT 
+ HC28 4287. 12.35 

HYDROGRAPH AT 
598. 170. 164. .55 

820 125. 12.05 9. 2. 2. .09 ROUTED TO 
+ R28-29 4037. 12.45 

2 COMBINED AT 
598. 170. 164. . 55 

HC20 923. 12.20 94. 27. 26. . 73 HYDROGRAPH AT 
+ 829 181. 12.05 

HYDROGRAPH AT 
11. 3. 3. .10 

821 1075. 12.05 77. 21. 20. .62 2 COMBINED AT 
+ HC29 4038. 12.45 

HYDROGRAPH AT 
607. 172. 166. .65 

822 815. 12.10 59. 15. 14. . 55 8 COMBINED AT 
+ HCBE83 6223. 12.35 

HYDROGRAPH AT 
1050. 291. 280. 8. 75 

DI22 285. 12.20 20. 5. 5. 4.87 

ROUTED TO *** NORMAL END OF HEC-1 *** 
RDI22 214. 12.50 20. 5. 5. 4.87 

2 COMBINED AT 
HC22 815. 12.10 79. 20. 19. 5.41 

HYDROGRAPH AT 
823 629. 12.10 47. 12. 11. .49 

HYDROGRAPH AT 
824 274. 12.30 34. 9. 8. .32 

HYDROGRAPH AT 
825 49. 12.05 3. 1. 1. . 03 

ROUTED TO 
R25-26 29. 12.45 3. 1. 1. .03 

HYDROGRAPH AT 
826 325. 12.10 24. 6. 6. .21 

2 COMBINED AT 
HC26 326. 12.10 27. 7. 6. . 24 

HYDROGRAPH AT 
827 852. 12.05 70. 20. 19. . 51 

HYDROGRAPH AT 
DI27 3973. 12.30 512. 146. 141. 3. 93 

ROUTED TO 
RDI27 3958. 12.30 512. 146. 141. 3.93 
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Alternative 3 Preliminary Hydrology Calculations 

SKYLINE FAN OCR 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

~ 
SUNRISE 

(, ""- t· 1'\i(, r~ 
Skyline Fan DCR - Outlet Rating - Al t 3 

Culve rt flow calculated using HY8 

11' X 6' Box Cu lvert 

Stage RCP Culvert 

HHead 
H Water Q LowFiow 

[ft]_ [ft] [cfs] 
1345 0 0 

1347.06 2.06 100 

1348.29 3.29 200 

1349.34 4.34 300 

1350.29 5.29 400 

1351.22 6.22 500 

1352.22 7.22 600 

1353.34 8.34 700 

1354.61 9.61 800 

1356.05 11.05 900 

1357.69 12.69 1000 

P:\Buckeye\04234Skyline Wash DCR\Admin\Reports\Drainage\Basin Stage Storage\Skyline OCR Prel iminary Stage Storage.xlsx 

~ SUNRISE 
~(k r(, r-.1:' RINC 

Skyline Fa n DCR - Stage Storage - Alt 3 

Storage, 
Elevation Depth, Ff ACRE-Ff Comments 

1345 0 0 Bottom 

1346 1 15 

1347 2 30 

1348 3 45 

1349 4 60 

1350 5 75 

1351 6 90 

1352 7 105 

1353 8 120 

1354 9 135 

1355 10 150 Spillway Invert 

1356 11 165 

1357 12 180 

1358 13 195 

1359 14 210 Top of Berm 

P:\Buckeye\04234Skyline Wash DCR\Admin\Reports\Orainage\Basin Stage Storage\Skyline OCR Preliminary Stage Storage.xlsx 
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1* * **** * ** * * * * ** * **** * * * * * ***** * * * * ** *** * * 
* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
JON 1998 

VERSION 4 .1 

RUN DATE 10SEP12 TIME 11:04:05 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

***************************************** *************************************** 

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 XX XXX XXX 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-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 

LINE 

7 
8 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

HEC-1 INPUT 

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

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 24-HOUR STORM 
FILE NAME: SKYLINE. DAT 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

FILE NAME CHANGED TO SL3-3 .OAT (SKYLINE OCR PHASE 3 ALTERNATIVE 3) 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 
* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - SEPTEMBER 2012, SEI 
* DETENTION BASIN DB13 ADDED TO SKYLINE WASH APEX (HC13) 
* 11' X 6' BOX CULVERT - OUTLET OF DETENTION BASIN CALCULATED USING HY8 
* HYDROGRAPH SPLITTED AT DB13 TO DI13 AND DI27 
* 0 HYDROGRAPH DI13 ROUTED TO S14 
* NO HYDROGRAPH ROUTED TO S24 
* DI24, RDI24 AND HC24 DELETED 
* HYDROGRAPH DI27 (PEAK ABOUT 900 CFS) ROUTED TO S27 
* DI27, RDI27 AND HC27 ADDED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

IT 3 500 
IN 15 
IO 5 
JD 3.97 0.01 
PC . 000 . 002 . 005 .008 . 011 . 014 
PC . 029 . 032 .035 .038 .041 . 044 
PC .064 .068 .072 • 076 . 080 . 085 
PC .110 .115 .120 .126 .133 .140 
PC .181 .191 .203 .218 . 236 .257 
PC . 735 • 758 . 776 • 791 .804 .815 
PC .856 .863 .869 .875 .881 .887 
PC .913 .918 . 922 .926 .930 . 934 
PC . 953 .956 .959 . 962 . 965 .968 
PC . 983 .986 .989 . 992 .995 .998 
JD 3. 77 10.00 
JD 3.57 30.00 
JD 3.45 60.00 
JD 3. 38 90.00 
JD 3.34 120.00 
JD 3. 30 150.00 

. 017 . 020 . 023 

.048 . 052 . 056 

.090 .095 .100 

.147 .155 .163 

.283 . 387 .663 

. 825 . 834 .842 

. 893 .898 . 903 

. 938 . 942 . 946 

. 971 . 974 . 977 
1. 000 

. 026 

.060 

.105 

.172 

. 707 

.849 

. 908 

. 950 

. 980 
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34 
35 

JD 
JD 

3.20 300.00 
3 .11 500.00 

BASIN Sl - BEGINNING OF SKYLINE WASH 
* DDM ***** Updated ***** 

LINE 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

58 
59 
60 

61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

HEC-1 INPUT 

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

KK S1 
KM BASIN S1 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.2 Lea= .6 8= 1102.5 Kn= .050 LAG= 16.6 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.51 

.25 
103. 
248. 

20. 
0. 

.25 
273. 
206. 

20. 
0. 

3.95 
577. 
151. 

20. 
0. 

.53 
783. 
123. 

20. 
0. 

18.00 
1122. 

102. 
20. 

0. 

746. 
79. 

0. 
0. 

585. 
60. 

0. 
0. 

BASIN S2 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM Updated ***** 

KK S2 
KM BASIN S2 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

489. 
51. 

0. 
0. 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= .9 Lea= .6 S= 916.1 Kn= .050 LAG= 16.0 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.22 
.25 
46. 

105. 
9. 
0. 

HC2 

.25 
130. 

82. 
9. 
0. 

3.95 
269. 

60. 
9. 
0. 

Preserved 

.53 
364. 

51. 
9. 
0. 

18.00 
496. 

38. 
0. 
0. 

310. 
32. 

0. 
0. 

251. 
23. 

0. 
0. 

207. 
23. 

0. 
0. 

400. 
48. 

0. 
0. 

166. 
12. 

0. 
0. 

306. 
20. 

0. 
0. 

124. 
9. 
0. 
0. 

KK 
KM 
HC 

COMBINE HYDROGRAPHS FROM Sl AND 82 - UPSTREAM PORTION OF SKYLINE WASH 
2 0.7296 

* DDM Preserved ***** 

R2-3 KK 
KM 
RS 
RC 

ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH 

.07 
RX 1000 
RY 1626 
* BASIN S3 
* DDM 

KK S3 
KM BASIN S3 

FLOW 
.036 
1030 

-1 
.07 

1100 
2930 
1120 

. 029 
1130 1190 

1624 1594 1594 1596 1624 
MAIN SUBBASIN FOR GRANITE FALLS WASH 
Updated ***** 

1220 
1626 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1250 
1625 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.5 Lea= 1.0 S= 481.0 Kn= .040 LAG= 21.0 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.65 

.20 
104. 
420. 

70. 
20. 

.25 
180. 
348. 

51. 
20. 

4.00 
422. 
274. 

51. 
0. 

.52 
652. 
245. 

49. 
0. 

13.00 
797. 
212. 

20. 
0. 

1088. 
164. 

20. 
0. 

945. 
133. 

20. 
0. 

652. 
115. 

20. 
0. 

567. 
99. 
20. 

0. 

492. 
80. 
20. 

0. 

PAGE 



I 
78 UI 0, 0. 

* DDM ***** Preserved 

I 

I 

I 

I 

I 

I 

I 

I 

I. 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

0. 0. 0. 0. 0. 0. 0. 0. 

LINE 

79 
80 
81 
82 

83 
84 
85 
86 
87 
88 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

104 
105 
106 
107 
108 
109 

110 
111 
112 
113 
114 
115 
116 
117 

HEC-1 INPUT 

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

HC3 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R2- 3 WITH HYDROGRAPH FROM S3 - CONFLUENCE OF SKYLINE 
WASH AND GRANITE FALLS WASH 

1. 3787 
* DDM Preserved * * * * * 

KK R3-4 
KM ROUTE COMBINED HYDROGRAPHS HC3 THROUGH S4 - SKYLINE WASH 
RS 1 FLOW -1 
RC . 07 .036 .07 2927 . 032 
RX 1000 1030 1085 1160 1200 1240 1250 1275 
RY 1520 1518 1496 1496 1498 1516 1518 1520 

BASIN S4 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM Updated ***** 

KK S4 
KM BASIN S4 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.3 Lea= .6 S= 503.9 Kn= .040 LAG= 16.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .41 

.25 4.00 .52 13.00 LG 
UI 
UI 
UI 
UI 

.20 
85. 

196. 
16. 

0. 

231. 486. 656. 913. 579. 465. 386. 312. 234. 
156. 114. 95. 73. 63. 41. 41. 28. 

16. 16. 16. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0, 0. 0. 

* DDM Preserved ***** 

HC4 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R3-4 WITH HYDROGRAPH FROM S4 - CONCENTRATION POINT 
ON SKYLINE WASH. 

* DDM 

KK 
KM 
RS 
RC 
RX 
RY 

R4-7 

1 

.07 
1000 
1462 

1. 7864 
Preserved ***** 

ROUTE COMBINED HYDROGRAPHS HC4 THROUGH S7 - SKYLINE WASH 
FLOW 
.036 
1025 
1460 

-1 

.07 
1055 
1462 

2211 
1120 
1462 

.022 
1145 
1432 

1180 
1432 

1240 
1456 

1370 
1462 

BASIN S7 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 
WASH 

* DDM Updated ***** 

KK S7 
KM BASIN S7 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 9 Lea= .6 S= 955.3 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.13 

.20 .25 4.00 .52 12.00 
37. 147. 254. 365. 229. 178. 137. 

12.7 

97. 78. 

16. 
0. 
0. 

53. 
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118 
119 

UI 
UI 

41. 
0. 

30. 
0. 

22. 
0. 

17. 
0. 

12. 
0. 

7. 
0. 

7. 
0. 

7. 
0. 

7. 
0. 

0. 
0. 

LINE 

120 

121 
122 
123 
124 

125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 

137 
138 
139 
140 
141 
142 

143 
144 
145 
146 
147 
148 
149 
150 
151 
152 

153 
154 
155 
156 

HEC-1 INPUT 

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

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved 

IHC7 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS R4 -7 AND S7 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
WASH 

1. 9208 
BASIN S5 - BEGINNING OF MOUNTAIN WASH 

* DDM Updated ***** 

KK S5 
KM BASIN S5 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.4 Lea= . 7 S= 654.8 Kn= . 050 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .53 
LG .25 .25 3.95 .53 20.00 
UI 89. 164. 385. 573. 705. 988. 689. 
UI 334. 265. 219. 195. 157. 120. 104. 
UI 43. 43. 43. 18. 17. 17. 17. 
UI 17. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** P'reserved 

R5-6 KK 
KM 
RS 
RC 
RX 

ROUTE HYDROGRAPH S5 THROUGH S6 - MOUNTAIN WASH 

.07 
1000 

RY 1480 
* BASIN S6 
* DDM 

KK S6 
KM BASIN S6 

FLOW 
. 036 
1025 

-1 
. 07 

1075 
2494 
1105 

. 030 
1150 1170 

1476 1476 1460 1454 1454 
SUBBASIN TRIBUTARY TO MOUNTAIN WASH 

Updated ***** 

1220 
1478 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 8 Lea= .4 S= 491.4 Kn= . 042 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA . 25 
LG .21 .25 4.00 .52 15.00 
UI 75. 289. 495. 680. 415. 323. 244. 
UI 71. 52. 35. 33. 13. 13. 13. 
UI 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved ***** 

HC6 

20.2 

532. 
93. 
17. 

0. 
0. 

1240 
1480 

12.3 

172. 
13. 

0. 

459. 396. 
68. 65. 
17. 17. 

0. 0. 
0. 0. 

135. 93. 
0. 0. 
0. 0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS R5-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 
SKYLINE WASH 

2 0. 7787 
* DDM ***** Preserved 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

157 
158 
159 
160 

161 
162 
163 
164 
165 
166 

167 
168 
169 
170 
171 
172 
173 
174 
175 
176 

177 
178 
179 
180 

181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 

192 
193 
194 
195 

HEC-1 INPUT 

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

HC7 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH WITH 
SKYLINE WASH 

* DDM 

KK R7-12E 
KM 

RS 
RC .07 
RX 1000 
RY 1430 

2.6995 
Preserved 

ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 
FLOW 
. 036 
1085 
1424 

-1 
.07 

1170 
1422 

1930 
1240 
1420 

.0166 
1255 
1422 

1265 
1424 

1310 
1428 

1350 
1430 

BASIN S12E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 
* DDM ***** Updated 

KK S12E 
KM 

KM 
BASIN S12E 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .2 S= 142.9 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.05 

.15 
47. 

5. 
0. 

.25 
167. 

5. 
0. 

3.91 
200. 

0. 
0. 

Preserved 

.55 
114. 

0. 
0. 

18.00 
70. 

0. 
0. 

44. 
0. 
0. 

27. 
0. 
0. 

KK HC12E 

7.8 

16. 
0. 
0. 

11. 
0. 
0. 

5. 
0. 
0. 

KM COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
KM SKYLINE WASH 
HC 2. 7544 

BASIN SB - BEGINNING OF PYRITE WASH 
* DDM Updated ***** 

KK sa 
KM BASIN SB 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .4 S= 692.1 Kn= .050 LAG= 13.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .34 
LG 
UI 
UI 
UI 
UI 
* DDM 

KK 
KM 
RS 
RC 

.25 
88. 

105. 
0. 
0. 

RB-9 

.25 
352. 

81. 
0. 
0. 

3. 95 
614. 

62. 
0. 
0. 

Preserved 

.53 
906. 
43. 

0. 
0. 

20.00 
585. 
38. 

0. 
0. 

452. 
17. 

0. 
0. 

ROUTE HYDROGRAPH SB THROUGH S9 - PYRITE WASH 
1 FLOW -1 

.07 .036 .07 911 .013 

354. 
17. 

0. 
0. 

254. 
17. 

0. 
0. 

200. 
17. 

0. 
0. 

145. 
17. 

0. 
0. 

PAGE 

196 
197 

RX 
RY 

1000 
1518 

1020 
1518 

1050 
1494 

1065 
1492 

1080 
1494 

1125 
1494 

BASIN S9 - SUBBASIN TRIBUTARY TO PYRITE WASH 
* DDM ***** Updated ***** 

1185 
1520 

1190 
1524 



LINE 

198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 

209 
210 
211 
212 

213 
214 
215 
216 
217 
218 

219 
220 
221 
222 
223 
224 
225 
226 
227 
228 

229 
230 
231 
232 

233 
234 
235 
236 
237 

HEC-1 INPUT 

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

KK S9 
KM BASIN S9 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.0 Lea= . 7 S= 415.7 Kn= . 040 LAG= 15.9 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .21 
LG .20 .25 3.95 .53 17.00 
UI 44. 126. 259. 351. 471. 293. 238. 196. 157. 117. 
UI 99. 77. 56. 48. 35. 29. 22. 22. 10. 8. 
UI 8. 8. 8. 8. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

HC9 KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH RS-9 WITH HYDROGRAPH S9 - CONCENTRATION POINT 
ON PYRITE WASH 

2 0.5472 
* DDM Preserved ***** 

KK R9-11 
KM ROUTE COMBINED HYDROGRAPHS HC9 THROUGH 811 - PYRITE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3462 . 023 
RX 1000 1080 1090 1120 1140 1290 1340 1375 
RY 1496 1494 1492 1472 1471 1472 1490 1494 

BASIN S11 -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 
* DDM ***** Updated 

KK 811 
KM BASIN S11 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 7 Lea= .3 S= 797.1 Kn= . 040 LAG= 9.3 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .20 .25 4.00 .52 11.00 
UI 96. 360. 590. 366. 262. 169. 119. 73. 51. 
UI 23. 12. 12. 12. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved ***** 

KK IHC11 
KM COMBINE ROUTED HYDROGRAPH R9-11 WITH HYDROGRAPHS S11 - UPSTREAM OF 
KM CONFLUENCE WITH WAGON WASH 
HC 2 0. 7154 

BASIN S10 - BEGINNING OF WAGON WASH 
* DDM Updated ***** 

KK S10 
KM BASIN S10 
KM 
KM 
KM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.0 Lea= .5 S= 896.9 Kn= .048 LAG= 14.2 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

32. 
0. 
0. 

PAGE 

238 
239 

BA 
LG 

.19 

.24 .25 3.95 . 53 18.00 



I 

I LINE 

240 
241 

I 242 
243 

244 

I 245 
246 
247 

248 

I 249 
250 
251 
252 
253 

I 254 

255 

I 256 
257 
258 
259 
260 

I 
261 
262 
263 
264 

I 265 
266 
267 
268 

I 269 
270 
271 
272 

I 273 
274 
275 
276 

I 277 
278 

I 

I 

I 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

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

UI 46. 157. 302. 430. 397. 263. 213. 167. 122. 101. 
UI 71. 55. 43. 35. 23. 23. 11. 9. 9. 9. 
UI 9. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC11 
KM COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH S10 - CONFLUENCE OF WAGON WASH 
KM WITH PYRITE WASH 
HC 2 0.9089 

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

KK R1112W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH S12W - CONTINUATION OF PYRITE 
KM WASH DOWNSTREAM OF CONFLUENCE WITH WAGON WASH 
RS 1 FLOW -1 
RC .07 .036 .07 1501 .019 
RX 1000 1030 1065 1150 1240 1330 1375 1410 
RY 1422 1420 1410 1410 1410 1412 1414 1428 
* BASIN S12W - SUBBASIN TRIBUTARY FOR.PYRITE WASH AND SKYLINE WASH 
* DDM ***** Updated 

KK S12W 
KM BASIN S12W 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 7 Lea= .2 S= 153.6 Kn= . 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.09 

.15 .25 3.91 .55 18.00 
68. 246. 330. 189. 123. 79. 47. 

7. 7. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

* DDM ***** Preserved 

KK HC12W 

8. 2 

31. 
0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

KM COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH S12W - CONFLUENCE OF SKYLINE 
KM WASH WITH PYRITE WASH 
HC 2 0.9994 

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

KK HC12 
KM COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
KM CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 
HC 2 3.7538 
* DDM Preserved 

KK R12-13 
KM ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S13 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 • 036 .07 1854 .017 
RX 1000 1080 1110 1320 1370 1420 1500 1550 
RY 1400 1392 1384 1382 1382 1380 1380 1400 

BASIN S13 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 

* DDM ***** Updated ***** 
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LINE 

279 
280 
281 
282 
283 
284 
285 
286 
287 
288 

289 
290 
291 

292 
293 
294 
295 
296 

297 
298 

299 
300 
301 

302 

303 
304 
305 
306 

307 
308 
309 
310 
311 
312 

HEC-1 INPUT 

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

KK S13 
KM BASIN 813 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

L= .9 Lea== .3 8= 174.2 Kn= .030 LAG= 10.1 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.17 

.15 
82. 
28. 

0. 

KK HC13 

.25 3.88 
312. 550. 

20. 11. 
0. 0. 

Preserved ***** 

.56 
397. 
11. 

0. 

4.00 
278. 
11. 

0. 

195. 
0. 
0. 

135. 
0. 
0. 

90. 
0. 
0. 

64. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH S13 - SKYLINE WASH 
HC 2 3.9274 
* KO 

KK DB13 
KM DETENTION BASIN AT SKYLINE WASH APEX 
RS 1 STOR 0 

43. 
0. 
0. 

sv 0.0 15.0 30.0 45.0 60.0 75.0 90.0 105.0 120.0 135.0 
SV 150.0 165.0 180.0 195.0 

SE 1345.0 1346.0 1347.0 1348.0 1349.0 1350.0 1351.0 1352.0 1353.0 1354.0 
SE 1355.0 1356.0 1357.0 1358.0 

SQ 0.0 
SQ 827.1 

KO 3 
* DDM 

KK DI13 

48.5 
896.5 

97. 1 176.4 
957.9 1018.9 

Preserved * * ** * 

267.6 369.5 476.3 578.0 

* KM 
* DT 
* DI 
* DQ 
KM 
DT 
DI 
DQ 

SPLIT FLOW AT HC13; MAIN FLOW TO S24 AND MINOR FLOW TO S14 

* DDM 

DI24 
0 201 556 1353 2595 4157 

201 461 879 1427 2078.5 
SPLIT FLOW AT DB13; ALL FLOW TO S27 AND NONE TO S14 

DI27 
200 
200 

500 
500 

Preserved * * ** * 

1000 
1000 

2500 
2500 

4000 
4000 

KK RDI13 

669.6 

KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH DI13 THROUGH S14 -SKYLINE WASH DOWNSTREAM OF SPLIT 

.07 
1000 
1360 

FLOW -1 
.036 
1025 
1354 

.07 
1270 
1354 

4353 
1280 
1356 

.021 
1320 
1356 

BASIN S14 - BEGINNING OF COYOTE WASH 
* DDM ***** Updated ***** 

1330 
1358 

1370 
1358 

1385 
1360 

752.0 

PAGE 

LINE 

313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 

324 
325 
326 
327 

328 

329 
330 
331 
332 
333 
334 

335 
336 
337 
338 
339 
340 
341 
342 
343 
344 

345 
346 
347 
348 
349 
350 
351 

HEC-1 INPUT 

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

KK S14 
KM BASIN S14 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.2 Lea= .6 8= 340.7 Kn= .030 LAG= 12.4 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.49 
.15 

144. 
145. 

0. 
0. 

HC14 

.25 
562. 
101. 

0. 
0. 

3.91 
962. 

72. 
0. 
0. 

Preserved 

.55 
1341. 

65. 
0. 
0. 

11.00 
822. 

31. 
0. 
0. 

640. 
25. 

0. 
0. 

487. 
25. 

0. 
0. 

343. 
25. 

0. 
0. 

270. 
25. 

0. 
0. 

185. 
0. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R13-14 WITH HYDROGRAPH S14 - SPLIT FLOW FROM 
SKYLINE WASH AND COYOTE WASH SUBBASIN 

4.4139 
* DDM Preserved ***** 

KK R1416S 
* KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH 8168 - SKYLINE WASH DOWNSTREAM 
KM ROUTE HYDROGRAPH S14 THROUGH S16S - SKYLINE WASH DOWNSTREAM 
KM OF CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3140 .017 
RX 
RY 

1000 
1236 

1035 
1234 

1150 
1234 

1180 
1232 

1320 
1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN S15 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 
* DDM Updated ***** 

KK 815 
KM BASIN S15 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .3 S= 105.0 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.11 

.15 
56. 
19. 

0. 

.27 
213. 

9. 
0. 

3.40 
370. 

7. 
0. 

Preserved 

.77 
246. 

7. 
0. 

.00 
176. 

7. 
0. 

120. 
0. 
0. 

84. 
0. 
0. 

KK R1516S 

9.8 

54. 
0. 
0. 

37. 
0. 
0. 

KM ROUTE HYDROGRAPH S15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 
KM 
RS 
RC 
RX 
RY 

.07 
1000 

CONFLUENCE WITH COYOTE WASH 
FLOW 
. 036 
1035 

-1 
.07 

1150 
2218 
1180 

. 018 
1320 1360 1480 1481 

1236 1234 1234 1232 1232 1234 1236 1236 

25. 
0. 
0. 

BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 
* DDM Updated ***** 

PAGE 



I 

I LINE 

352 

I 353 
354 
355 
356 
357 

I 358 
359 
360 
361 

I 362 
363 
364 
365 

I 
366 
367 
368 

I 369 
370 
371 
372 
373 
374 

I 375 
376 

377 

I 378 
379 
380 
381 
382 

I 
383 
384 
385 

I 
386 

387 
388 
389 

I 390 
391 

I 

I 

I 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

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

KK S16S 
KM BASIN S16S 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 6 Lea= . 3 S= 116.4 Kn= .030 LAG= 9. 3 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .15 .25 3.95 .53 6.00 
UI 100. 373. 611. 379. 271. 175. 123. 76. 53. 
UI 23. 12. 12. 12. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK IHC16S 
KM COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 
KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 
HC 3 4.6952 
* BASIN S16N - SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM ***** Updated 

KK S16N 
KM BASIN S16N 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 9 Lea= . 6 S= 653.2 Kn= .050 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .25 .25 3.95 . 53 18.00 
UI 34. 90. 189. 256. 366. 
UI 80. 66. 48. 39. 32. 
UI 6. 6. 6. 6. 6. 
UI 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK R16N-S 
KM ROUTE HYDROGRAPH S16N THROUGH S16S 
RS 
RC 
RX 
RY 
* DDM 

.07 
1000 
1236 

KK HC16S 

FLOW -1 
. 036 .07 3230 .022 
1035 1150 1180 1320 
1234 1234 1232 1232 
Preserved ***** 

238. 
26. 

0. 
0. 

1360 
1234 

KM COMBINE ROUTED HYDROGRAPH R16N-S AND IHC16S 
KM SKYLINE WASH DOWNSTREAM OF COYOTE WASH 
HC 2 4.8652 
* DDM ***** Preserved ***** 

KK DI16S 

LAG= 

189. 
19. 

0. 
0. 

1480 
1236 

16.5 

158. 
16. 

0. 
0. 

1491 
1236 

KM SPLIT FLOW AT HC16S; MAIN FLOW TO S1 7 AND MINOR FLOW TO S22 
DT DI22 
DI 
DQ 
* DDM 

46 
0 

144 
8 

Preserved ***** 

344 
52 

708.5 
153 

1223 
329 

129. 
15. 

0. 
0. 

34. 
0. 
0. 

98. 
6. 
0. 
0. 
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LINE 

392 
393 
394 
395 
396 
397 

398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 

409 
410 
411 
412 

413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 

424 
425 
426 
427 
428 
429 

HEC-1 INPUT 

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

KK R16-17 
KM ROUTE HYDROGRAPH DI16S THROUGH S17 
RS 4 FLOW -1 
RC 
RX 
RY 

.07 
1000 
1202 

. 036 
1060 

.07 
1090 

1200 1199.5 

4341 
1120 
1200 

.015 
1145 
1199 

1180 
1199 

1200 
1200 

1320 
1202 

BASIN S17 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

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

KK S17 
KM BASIN S17 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .5 S= 117.9 Kn= .030 LAG= 12.8 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 

.29 

.15 
UI 79. 
UI 89. 
ill 0. 
ill 0. 
* DDM 

KK HC17 

.26 3.60 
311. 540. 

66. 50. 
0. 0. 
0. 0. 

Preserved 

.67 
784. 

37. 
0. 
0. 

.00 
495. 

28. 
0. 
0. 

385. 
15. 

0. 
0. 

298. 
15. 

0. 
0. 

212. 
15. 

0. 
0. 

170. 
15. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE OF 
KM BUCKEYE F.R.S. NO. 3 
HC 2 5.1537 

BASIN S18 - BEGINNING OF RATTLER WASH 
* DDM Updated ***** 

KK S18 
KM BASIN S18 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .4 S= 292.7 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.36 

.20 
96. 

111. 
0. 
0. 

KK R18-19 

.25 
380. 

84. 
0. 
0. 

3.95 
662. 

64. 
0. 
0. 

Preserved 

.53 
968. 
46. 

0. 
0. 

17.00 
618. 

38. 
0. 
0. 

KM ROUTE HYDROGRAPH HC18 THROUGH S19 
RS 3 FLOW -1 
RC 
RX 
RY 

.07 
1000 
1266 

.036 
1050 
1264 

.07 
1100 
1242 

4253 
1125 
1240 

. 02 
1140 
1242 

BASIN S19 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated ***** 

479. 
18. 

0. 
0. 

1180 
1264 

373. 
18. 

0. 
0. 

1240 
1266 

12.9 

267. 
18. 

0. 
0. 

1241 
1266 

211. 
18. 

0. 
0. 

117. 
0. 
0. 
0. 

149. 
0. 
0. 
0. 

PAGE 11 

LINE 

430 
431 
432 
433 
434 
435 
436 
437 
438 
439 

440 
441 
442 

443 
444 
445 
446 
447 
448 

449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 

460 
461 
462 
463 

464 
465 
466 
467 
468 
469 

HEC-1 INPUT 

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

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

S19 
BASIN S19 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .8 8= 824.8 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.29 

.15 
102. 

72. 
0. 

HC19 

.25 
389. 

51. 
0. 

4.00 
662. 
41. 

0. 
Preserved ***** 

.52 
802. 

22. 
0. 

12.00 
483. 

16. 
0. 

372. 
16. 

0. 

266. 
16. 

0. 

11.6 

195. 
0. 
0. 

138. 
0. 
0. 

KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R18-19 WITH HYDROGRAPH S19 - RATTLER WASH 
0. 6498 

* DDM Preserved ***** 

KK R19-20 
KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3740 .022 
RX 999 1000 1030 1095 1130 1150 1220 1221 
RY 1208 1208 1206 1204 1204 1206 1208 1208 

BASIN S20 - SUBBASIN OF RATTLER WASH 

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

KK S20 
KM BASIN S20 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= . 9 Lea= . 4 S= 84.1 Kn= . 030 LAG= 13. 0 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
. 09 
.15 
22. 
26. 

0. 
0. 

HC20 

.26 
88. 
20. 

0. 
0. 

3.60 
155. 
16. 

0. 
0. 

Preserved 

.67 
228. 

11. 
0. 
0. 

4.00 
147. 

10. 
0. 
0. 

114. 
4. 
0. 
0. 

89. 
4. 
0. 
0. 

64. 
4. 
0. 
0. 

50. 
4. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R19-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
OF STUDY AREA NORTH OF BUCKEYE F.R.S. NO. 3 

0. 7344 
BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 

* DDM ***** Updated 

KK S21 
KM BASIN S21 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= .6 S= 780.6 Kn= .030 LAG= 11.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .62 

99. 
0. 
0. 

36. 
4. 
0. 
0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

470 
471 

LG 
UI 

.15 
245. 

.25 
927. 

4.10 
1593. 

.51 
1636. 

10.00 
1019. 766. 522. 392. 260. 190. 

LINE 

472 
473 

474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 

485 
486 
487 

488 
489 
490 
491 
492 
493 

494 
495 
496 

497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 

HEC-1 INPUT 

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

UI 
UI 

136. 
0. 

93. 
0. 

67. 
0. 

36. 
0. 

36. 
0. 

36. 
0. 

0. 
0. 

BASIN S22 SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated 

KK S22 
KM BASIN S22 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

0. 
0. 

KM L= 1.3 Lea= .4 S= 110.1 Kn= .029 LAG= 13.7 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .55 
LG 
UI 
UI 
UI 
UI 
* DDM 

KK 
KM 
DR 
* DDM 

.16 
135. 
188. 

26. 
0. 

DI22 

DI22 

RDI22 

.25 
496. 
151. 

0. 
0. 

3.91 
909. 
108. 

0. 
0. 

Preserved 

.53 
1351. 

84. 
0. 
0. 

1.00 
1029. 

66. 
0. 
0. 

742. 

51. 
0. 
0. 

594. 
26. 

0. 
0. 

451. 
26. 

0. 
0. 

RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S2 2 

Preserved ***** 

0. 
0. 

332. 
26. 

0. 
0. 

0. 
0. 

268. 
26. 

0. 
0. 

KK 
KM ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE WASH 
RS 
RC .07 
RX 997 
RY 1217 
* DDM 

KK 
KM 
HC 

HC22 

FLOW -1 
.036 .07 

998 999 
1216 1216 
Preserved ***** 

4253 
1000 
1215 

COMBINE HYDROGRAPHS AT HC22 
5.4141 

. 015 
1060 
1215 

1210 
1216 

1300 
1216 

BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated 

KK S23 
KM BASIN S23 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1300 
1217 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.6 Lea= .5 S= 112.1 Kn= .028 LAG= 15.2 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.49 

.17 
108. 
217. 

21. 
0. 

.26 
331. 
155. 

21. 
0. 

3. 50 
660. 
125. 

21. 
0. 

.70 
901. 

98. 
0. 
0. 

2.00 
1086. 

81. 
0. 
0. 

670. 
53. 

0. 
0. 

547. 
53. 

0. 
0. 

BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 
* DDM ***** Updated ***** 

446. 
31. 

0. 
0. 

338. 
21. 

0. 
0. 

263. 
21. 

0. 
0. 
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LINE 

508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 

522 
523 
524 
525 
526 
527 
528 
529 
530 
531 

532 
533 
534 
535 
536 
537 
538 

HEC-1 INPUT 

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

KK S24 
KM BASIN S24 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.4 Lea= 1.2 S= 113.8 Kn= . 037 LAG= 32.2 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .32 
LG .20 .25 4.00 .51 1.00 
UI 33. 33. 66. 117. 171. 211. 242. 273. 
UI 241. 206. 189. 172. 157. 142. 129. 111. 
UI 78. 73. 65. 54. 45. 42. 37. 36. 
UI 25. 22. 16. 16. 16. 16. 13. 6. 
UI 6. 6. 6. 6. 6. 6. 6. 6. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 
* KK DI24 
* KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 
* DR DI24 
* DDM ***** Preserved ***** 
* KK RDI24 
* KM 
* RS 
* RC 
* RX 
* RY 
* DDM 
* KK 
* KM 

ROUTE HYDROGRAPH DI24 THROUGH S24 
5 FLOW -1 

. 07 .036 .07 9929 .02 
1000 1045 1060 1080 1100 
1222 1220 1218 1218 1216 

Preserved ***** 
HC24 

COMBINE HYDROGRAPHS AT HC24 
* HC 2 4.2443 

1120 1155 1220 
1216 1220 1220 

* BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 
* DDM ***** Updated 

KK S25 
KM BASIN S25 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .7 Lea= .3 S= 103.0 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.03 

.15 
13. 

4. 
0. 

KK R25-26 

. 25 
50. 
3. 
0. 

4.15 
87. 

2. 
0. 

Preserved 

. 49 .00 
61. 43. 30. 
2. 2. 0. 
0. 0. 0. 

21. 
0. 
0. 

10.0 

14. 
0. 
0. 

350. 
96. 
30. 

6. 
6. 
0. 
0. 

10. 
0. 
0. 

KM ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
KM 
RS 
RC 
RX 
RY 

WATSON ROAD AND MCDOWELL ROAD 
8 FLOW -1 

.07 .036 .07 6571 . 02 
1000 1045 1060 1080 1100 1120 1155 
1222 1220 1218 1218 1216 1216 1220 

BASIN S26 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 

1220 
1220 

361. 
84. 
25. 

6. 
0. 
0. 
0. 

7. 
0. 
0. 

* DDM ***** Updated ***** 
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-
I 

I 

--
I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

539 
~0 

~1 

~2 

~3 

~4 

~5 

~6 

~7 

~8 

~9 

550 
551 
552 
553 

554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 

565 
566 
567 
568 

569 
570 
571 
572 
573 
574 

575 
576 
577 

HEC-1 INPUT 

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

KK S26 
KM BASIN S26 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 13.8 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

. 21 

.16 
52. 
74. 
10. 
o. 

KK HC26 

.25 
187. 

59. 
0. 
0. 

4.20 
347. 
43. 

0. 
0. 

Preserved 

.47 
513. 
33. 

0. 
0. 

l. 00 
403. 

25. 
0. 
0. 

286. 
21. 

0. 
0. 

230. 
10. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26 

177. 
10. 

0. 
0. 

KM AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 
HC 2 0.2377 
* BASIN S27 - BEGINNING OF PROSPECT WASH 
* DDM ***** Updated 

KK S27 
KM BASIN S27 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.4 Lea= .5 S= 345.2 Kn= .030 LAG= 12.6 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

.51 

.15 
146. 
157. 

0. 
0. 

DI27 

.25 
575. 
111. 

0. 
0. 

4.00 
989. 

82. 
0. 
0. 

Preserved 

.52 
1411. 

67. 
0. 
0. 

16.00 
878. 
41. 

0. 
0. 

682. 
26. 

0. 
0. 

524. 
26. 

0. 
0. 

370. 
26. 

0. 
0. 

129. 
10. 

0. 
0. 

295. 
26. 

0. 

0. 

KK 
KM 
KM 

RETURN DIVERTED HYDROGRAPH FROM DI27 DOWNSTREAM OF DB13 TO ROUTE 
AND COMBINE WITH S27 

DR DI27 
* DDM 

KK RDI27 
KM 
RS 
RC .07 
RX 1000 
RY 1222 
* DDM 

KK 
KM 
HC 

HC27 

Preserved ***** 

ROUTE HYDROGRAPH DI27 THROUGH S27 
FLOW -1 
.040 .07 
1050 1100 
1221 1221 
Preserved ***** 

1200 
1120 
1216 

COMBINE HYDROGRAPHS AT HC27 
4. 4343 

.02 
1145 
1216 

1165 
1221 

1215 
1221 

1265 
1222 

105. 
10. 

0. 
0. 

201. 
0. 
0. 
0. 

PAGE 15 

LINE 

578 
579 
580 
581 
582 
583 

584 
585 
586 
587 
588 
589 
590 
591 
592 
593 

594 
595 
596 
597 

598 
599 
600 
601 
602 
603 

604 
605 
606 
607 
608 
609 
610 
611 
612 
613 

614 
615 
616 
617 

HEC-1 INPUT 

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

KK R27-28 
KM ROUTE HYDROGRAPH S2 7 THROUGH S2 8 
RS 
RC 
RX 
RY 

.07 
1000 
1250 

FLOW 
. 036 
1060 
1248 

-1 
.07 

1090 
1240 

2482 
1100 
1238 

. 022 
1120 
1238 

BASIN S28 - SUBBASIN OF PROSPECT WASH 

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

KK S28 
KM BASIN S28 

1130 
1240 

1160 
1242 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= .4 Lea= .2 S= 120.0 Kn= .028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.04 

.17 
55. 

0. 
0. 

HC28 

.25 
180. 

0. 
0. 

4.15 
114. 

0. 
0. 

Preserved 

.48 
65. 

0. 
0. 

2. 00 
36. 

0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

1230 
1250 

6.2 

4. 
0. 
0. 

4. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH S28 - PROSPECT WASH 
AT WATSON ROAD CROSSING 

0. 5526 
* DDM Preserved ***** 

KK R28-29 
KM 
RS 

ROUTE COMBINED HYDROGRAPHS HC28 THROUGH 829 
FLOW -1 

RC .07 .036 .07 3804 .0184 
RX 1000 1000 1110 1125 1165 
RY 1192 1192 1190 1188 1188 

BASIN S29 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

KK 829 
BASIN S29 

1170 
1190 

1250 
1192 

KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

L= . 7 Lea= . 3 S= 102.9 Kn= . 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.10 

.15 
55. 
14. 

0. 

HC29 

.25 
207. 

7. 
0. 

4.15 
343. 

7. 
0. 

Preserved 

. 49 
215. 

7. 
0. 

.00 
154. 

0. 
0. 

101. 
0. 
0. 

71. 
0. 
0. 

1251 
1192 

9. 4 

44. 
0. 
0. 

31. 
0. 
0. 

KK 
KM 

KM 
HC 

COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH S29 - PROSPECT WASH 
AT BUCKEYE F.R.S. NO 3 

0. 6515 

0. 
0. 
0. 

20. 
0. 
0. 

PAGE 16 



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

LINE 

618 
619 
620 
621 

HEC-1 INPUT 

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

KK HCBES3 
KM COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3 
HC 
zz 

8. 7485 

PAGE 17 



I 

I INPUT 
LINE 

I 
NO. 

36 

47 

I 58 

I 
61 

67 

I 79 

83 

I 89 

100 

I 104 

I 
110 

121 

I 125 

137 

I 143 

153 

I 157 

I 

I 

I 

I 

I 

I 

I 

I 

I 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING 

( . ) CONNECTOR 

S1 

S2 

HC2 ........... . 
v 
v 

R2-3 

S3 

HC3 .•.......... 
v 
v 

R3-4 

S4 

HC4 ........... . 
v 
v 

R4-7 

S7 

IHC7 .•.......... 

ss 
v 
v 

RS-6 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OF DIVERTED OR PUMPED FLOW 

S6 

HC6 ........•... 

HC7 ........... . 
v 

v 
161 R7-12E 

167 

177 

181 

192 

198 

209 

213 

219 

229 

233 

244 

248 

255 

265 

269 

273 

279 

289 

292 

S12E 

HC12E ........... . 

sa 
v 
v 

RB-9 

S9 

HC9 ........... . 
v 
v 

R9-ll 

S11 

IHCll ...•........ 

S10 

HCll .•.......... 
v 
v 

R1112W 

HC12W ... 

HC12 ........... . 
v 
v 

R12-13 

S13 

HC13 ........... . 
v 
v 

DB13 

S12W 



304 
302 DI13 

v 
v 

307 RDI13 

313 

DI27 

814 

324 HC14 ........... . 
v 
v 

328 R14168 

335 

345 

352 

815 
v 
v 

R15168 

8168 

362 IHC16S ................ ....... . 

366 

377 

816N 
v 
v 

R16N-8 

383 HC168 ........... . 

389 
387 DI168 

v 
v 

392 R16-17 

398 

DI22 

817 

409 HC17 ........... . 

413 

424 

430 

818 
v 
v 

R18-19 

819 

440 

443 

449 

460 

464 

474 

487 
485 

488 

494 

497 

508 

522 

532 

539 

550 

554 

568 
565 

569 

575 

HC19 ........... . 
v 
v 

R19-20 

820 

HC20 ........... . 

821 

822 

DI22 
v 
v 

RDI22 

HC22 ........... . 

823 

DI22 

824 

825 
v 
v 

R25-26 

826 

HC26 ........... . 

827 

DI27 
v 
v 

RDI27 

HC27 ........... . 

DI27 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

578 

584 

594 

598 

604 

614 

v 
v 

R27-28 

S28 

HC28 •••••••..••• 
v 
v 

R28-29 

S29 

HC29 ........... . 

618 HCBES3 ..................................................•...... · · · · · · · · · · · · · · · · · · · · · · · · · · · 

( * * *) RUNOFF ALSO COMPUTED AT THIS LOCATION 

1 * ***** * **************** **** * * * * ** ** * ** * * * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 

RUN DATE 

JUN 1998 
VERSION 4 .1 

10SEP12 TIME 11,04, OS 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE, 8-19-98 
STORM, 100-YR 24-HOUR STORM 
FILE NAME, SKYLINE. DAT 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

FILE NAME CHANGED TO SL3- 3 . DAT (SKYLINE DCR PHASE 3 ALTERNATIVE 3) 

16 IO 

IT 

17 JD 

DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 

IDATE 
I TIME 

NQ 
NDDATE 2 
NDTIME 
I CENT 

0000 
500 

0 
0057 

19 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

.05 HOURS 
24.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

INDEX STORM NO. 
STRM 
TRDA 

FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

3.97 PRECIPITATION DEPTH 
. 01 TRANSPOSITION DRAINAGE AREA 



18 PI 

28 JD 

0 PI 

PRECIPITATION PATTERN 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.02 
.01 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. DO 

.00 

.00 

.00 

.00 

. DO 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.oo 
.oo 
.00 
.00 

INDEX STORM NO. 2 
STRM 3. 77 
TRDA 10.00 

PRECIPITATION PATTERN 
0 00 . 00 
. 00 . DO 
0 00 . 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
0 02 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.02 
.01 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.oo 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

29 JD 

0 PI 

.oo 

.oo 

.00 

.00 

.oo 

.oo 

.oo 

.00 

.oo 

.00 

.00 
0 00 
0 00 
0 00 
.oo 
.oo 
0 00 
0 00 
.00 
.oo 
.02 
.01 
.oo 
.oo 
.00 
. 00 
. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 02 

. 01 

.00 

.00 

.00 

.00 

.00 
. 00 . 00 
.oo .00 
.oo .00 
.oo .00 
. 00 . 00 
0 00 0 00 
.oo .00 
.00 .00 
.00 .00 
.00 .00 
0 00 . 00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 
. 00 0 00 
0 00 . 00 
. 00 . 00 

INDEX STORM NO . 
STRM 3.57 
TRDA 30.00 

PRECIPITATION PATTERN 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 
0 00 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.02 
.01 
.00 
.00 
.00 
0 00 
.00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.02 

. 01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.02 
0 01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.oo 
0 00 
.oo 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
• DO 
.00 
.00 
. 01 
. 06 
.01 
.00 
.oo 
.00 
.00 
.00 
• DO 
.oo 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

. 06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
0 00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
0 00 
. 00 
.00 
.oo 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.01 
.06 
.01 
.00 
.00 
.00 
. 00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 
0 00 
. 00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 01 
. 06 
. 01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

. 01 
0 00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
0 00 
0 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 
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294 RS 

295 sv 

297 SE 

299 SQ 

PEAK FLOW 

(CFS) 

966. 

PEAK STORAGE 

+ (AC-FT) 
182. 

PEAK STAGE 

(FEET) 
1357.13 

DB13 

OUTPUT CONTROL VARIABLES 
IPRNT 
!PLOT 

PRINT CONTROL 
PLOT CONTROL 

QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .00 INITIAL CONDITION 

X .00 WORKING RAND D COEFFICIENT 

STORAGE .0 15.0 30.0 45.0 
150.0 165.0 180.0 195.0 

ELEVATION 1345.00 1346.00 1347.00 1348.00 
1355.00 1356.00 1357.00 1358.00 

DISCHARGE 0. 49. 97. 176. 
827. 897. 958. 1019. 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA .0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

12.90 490. 151. 145. 
(INCHES) 1.160 1.427 1. 427 

(AC-FT) 243. 299. 299. 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

(HR) 
12.90 96. 33. 31. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

(HR) 
12.90 1351.37 1347.17 1347.08 

CUMULATIVE AREA = 3.93 SQ MI 

60.0 75.0 90.0 105.0 120.0 135.0 

1349.00 1350.00 1351. 00 1352.00 1353.00 1354.00 

268. 370. 476. 578. 670. 752. 

24. 95-HR 

145. 
1.427 

299. 

24.95-HR 

31. 

24. 95-HR 

1347.08 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

PEAK FLOW TIME 

(CFS) (HR) 

+ 908. 12.90 

PEAK STORAGE TIME 

(AC-FT) (HR) 
168. 12.90 

PEAK STAGE 

+ (FEET) 
1356.19 

PEAK FLOW 

+ (CFS) 

845. 

TIME 

(HR) 
12.90 

TIME 

(HR) 

12.90 

PEAK STORAGE TIME 

+ (AC-FT) 
154. 

PEAK STAGE 

+ (FEET) 
1355.26 

PEAK FLOW 

+ (CFS) 

(HR) 
12.90 

TIME 

(HR) 
12.90 

TIME 

(HR) 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 10.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

452. 
1.071 

224. 

6-HR 

89. 

6-HR 

1350.91 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

140. 
1. 324 

277. 

72-HR 

135. 
1.324 

277. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

30. 29. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1347.03 1346.95 

3. 93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 30.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

414. 
. 981 
205. 

6-HR 

82. 

6-HR 

1350.46 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

129. 
1. 221 

256. 

72-HR 

124. 
1.221 

256. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

28. 27. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1346.89 1346.82 

3. 93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 60.0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

24. 95-HR 

135. 
1.324 

277. 

24. 95-HR 

29. 

24 .95-HR 

1346.95 

24.95-HR 

124. 
1.221 

256. 

24.95-HR 

27. 

24. 95-HR 

134 6. 82 

24.95-HR 

805. 12.90 

PEAK STORAGE TIME 

+ (AC-FT) (HR) 
146. 12.90 

PEAK STAGE TIME 

(FEET) 
1354.70 

PEAK FLOW 

(CFS) 

(HR) 
12.90 

TIME 

(HR) 

780. 12.90 

PEAK STORAGE TIME 

(AC-FT) 
141. 

PEAK STAGE 

+ (FEET) 
1354.38 

PEAK FLOW 

(CFS) 

766. 

PEAK STORAGE 

(HR) 
12. 90 

TIME 

(HR) 
12.90 

TIME 

(HR) 

12.90 

TIME 

(CFS) 

(INCHES) 
(AC-FT) 

391. 
.926 
194. 

122. 
1.159 

243. 

118. 
1.159 

243. 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

78. 27. 26. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

1350.20 1346.81 1346.74 

CUMULATIVE AREA = 3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 90.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

378. 
.894 
187. 

6-HR 

76. 

6-HR 

1350.05 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

119. 
1.122 

235. 

114. 
1.123 

235. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

26. 25. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1346.76 1346.69 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 120.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

370. 
.876 
183. 

6-HR 

MAXIMUM AVERAGE FLOW 
24-HR 

116. 
1.102 

231. 

72-HR 

112. 
1.102 

231. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

118. 
1.159 

243. 

24.95-HR 

26. 

24.95-HR 

1346.74 

24. 95-HR 

114. 
1.123 

235. 

24. 95-HR 

25. 

24.95-HR 

1346.69 

24.95-HR 

112. 
1.102 

231. 

24. 95-HR 



(AC-FT) (HR) 
138. 12.90 74. 26. 25. 25. CUMULATIVE AREA = 3.93 SQ MI 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24. 95-HR 

(FEET) (HR) 
1354.19 12.90 1349.96 1346.73 1346. 67 1346.67 HYDROGRAPH AT STATION DB13 

TRANSPOSITION AREA 500.0 SQ MI 
CUMULATIVE AREA = 3.93 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24. 95-HR 

+ (CFS) (HR) 
(CFS) 

HYDROGRAPH AT STATION DB13 + 681. 12.95 325. 104. 100. 100. 
TRANSPOSITION AREA 150.0 SQ MI (INCHES) .770 . 981 . 981 . 981 

(AC-FT) 161. 205. 205. 205. 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24. 95-HR PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
(CFS) (HR) 6-HR 24-HR 72-HR 24.95-HR 

(CFS) + (AC-FT) (HR) 
753. 12.95 362. 114. 110. 110. 122. 12.95 67. 24. 23. 23. 

(INCHES) .857 1.081 1.081 1.081 
(AC-FT) 180. 226. 226. 226. PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24. 95-HR 
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE + (FEET) (HR) 

6-HR 24-HR 72-HR 24.95-HR 1353.14 12.95 1349.47 1346.58 1346.52 1346.52 
(AC-FT) (HR) 

135. 12.95 73. 26. 25. 25. CUMULATIVE AREA = 3.93 SQ MI 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.95-HR 

(FEET) (HR) 
1354.01 12.95 1349.88 1346.70 1346.64 1346.64 

INTERPOLATED HYDROGRAPH AT DB13 
CUMULATIVE AREA = 3.93 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24. 95-HR 

+ (CFS) (HR) 
(CFS) 

HYDROGRAPH AT STATION DB13 + 916. 12.90 458. 141. 136. 136. 
TRANSPOSITION AREA 300.0 SQ MI (INCHES) 1. 083 1. 338 1. 338 1.338 

(AC-FT) 227. 280. 280. 280. 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.95-HR CUMULATIVE AREA = 3.93 SQ MI 
(CFS) (HR) 

(CFS) 
715. 12.95 343. 109. 104. 104. 

(INCHES) . 811 1.028 1.028 1.028 
(AC-FT) 170. 215. 215. 215. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24. 95-HR 

(AC-FT) (HR) 
128. 12.95 70. 25. 24. 24. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.95-HR 

(FEET) (HR) 
1353.55 12.95 1349.67 1346.64 1346.58 1346.58 



I 

I RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 

I OPERATION 

+ 
STATION FLOW PEAK 

6-HOUR 72-HOUR 24-HOUR 

HYDROGRAPH AT 
Sl 728. 12.10 70. 20. 19. 

I HYDROGRAPH AT 

+ S2 324. 12.10 30. 9. 8. 

2 COMBINED AT 

I 
+ 

ROUTED TO 

HC2 1045. 12.10 100. 29. 28. 

R2-3 998. 12.15 100. 29. 28. 

HYDROGRAPH AT 

I + S3 792. 12.15 84. 23. 23. 

2 COMBINED AT 

+ HC3 1777. 12.15 182. 52. 50. 

I ROUTED TO 

+ R3-4 1692. 12.20 182. 52. 50. 

HYDROGRAPH AT 
S4 584. 12.10 53. 15. 14. 

I 2 COMBINED AT 

+ HC4 2175. 12.20 233. 66. 64. 

ROUTED TO 

I 
+ 

HYDROGRAPH AT 

R4-7 

S7 

2132. 12.20 

220. 12.05 

233. 

17. 

66. 

5. 

64. 

5. 

2 COMBINED AT 

I + 

HYDROGRAPH AT 

IHC7 2261. 12.20 250. 71. 68. 

S5 680. 12.15 75. 22. 21. 

I 
ROUTED TO 

R5-6 655. 12.20 75. 22. 21. 

HYDROGRAPH AT 
S6 412. 12.05 33. 9. 9. 

I 2 COMBINED AT 

+ HC6 965. 12.15 107. 31. 30. 

I 

I 

I 

I 

I 

I 

II 

I 

I 

BASIN 
AREA 

.51 

.22 

. 73 

. 73 

.65 

1. 38 

1.38 

.41 

1. 79 

1. 79 

.13 

1. 92 

.53 

. 53 

.25 

. 78 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

2 COMBINED AT 

+ 

ROUTED TO 
+ 

HYDROGRAPH AT 

2 COMBINED AT 

HC7 3133. 

R7-12E 3028. 

S12E 110. 

HC12E 3049. 

sa 552. 

RS-9 542. 

S9 309. 

HC9 846. 

R9-ll 720. 

Sll 314. 

IHCll 803. 

SlO 303. 

HCll 1036. 

Rl112W 989. 

S12W 176. 

HC12W 1045. 

HC12 4045. 

R12-13 3913. 

S13 303. 

HC13 3973. 

12.20 355. 101. 98. 2. 70 

12.25 355. 101. 98. 2. 70 

12.00 8. 2. 2. .05 

12.25 362. 103. 100. 2. 75 

12.05 48. 14. 14. .34 

12.10 48. 14. 14. . 34 

12.10 29. 8. 8. .21 

12.10 76. 22. 21. . 55 

12.25 76. 22. 21. . 55 

12.05 21. 6. 6. .17 

12.20 97. 28. 27. . 72 

12.10 27. 8. 7. .19 

12.15 123. 35. 34. . 91 

12.25 123. 35. 34. .91 

12.00 13. 4. 4. .09 

12.20 135. 39. 38. 1. 00 

12.25 494. 142. 136. 3. 75 

12.30 494. 142. 136. 3.75 

12.05 19. 5. 5. .17 

12.30 512. 146. 141. 3.93 



Sl8 585. 12.05 49. 14. 14. .36 
ROUTED TO 

DB13 916. 12.90 458. 141. 136. 3.93 ROUTED TO 

Rl8-19 530. 12.20 49. 14. 14. .36 
DIVERSION TO 

DI27 916. 12.90 458. 141. 136. 3.93 HYDROGRAPH AT 
Sl9 499. 12.05 37. 10. 10. .29 

HYDROGRAPH AT 
DI13 0. .00 0. 0. 0. 3.93 2 COMBINED AT 

HC19 928. 12.10 86. 24. 23. .65 
ROUTED TO 

RDI13 0. .00 0. 0. 0. 3. 93 ROUTED TO 
Rl9-20 851. 12.25 86. 24. 23. . 65 

HYDROGRAPH AT 
Sl4 787. 12.05 61. 17. 16. .49 HYDROGRAPH AT 

S20 125. 12.05 
2 COMBINED AT 

9. 2. 2. .09 

HC14 769. 12.05 59. 16. 16. 4 .41 2 COMBINED AT 
HC20 923. 12.20 94. 27. 26. . 73 

ROUTED TO 
Rl416S 685. 12.20 59. 16. 16. 4 .41 HYDROGRAPH AT 

S21 1075. 12.05 77. 21. 20. .62 
HYDROGRAPH AT 

SlS 175. 12.05 10. 2. 2. .11 HYDROGRAPH AT 
S22 815. 12.10 59. 15. 14. .55 

ROUTED TO 
+ Rl516S 137. 12.20 10. 2. 2. .11 HYDROGRAPH AT 

DI22 285. 12.20 20. 5. 5. 4.87 
HYDROGRAPH AT 

Sl6S 321. 12.05 21. 5. 5. .17 ROUTED TO 
RDI22 214. 12.50 20. 5. 5. 4.87 

3 COMBINED AT 
IHC16S 970. 12.15 88. 24. 23. 4. 70 2 COMBINED AT 

+ HC22 815. 12.10 79. 20. 19. 5.41 
HYDROGRAPH AT 

Sl6N 239. 12.10 23. 7. 6. .17 HYDROGRAPH AT 
S23 629. 12.10 47. 12. 11. .49 

ROUTED TO 
+ Rl6N-S 204. 12.30 23. 7. 6. .17 HYDROGRAPH AT 

S24 274. 12.30 34. 9. 8. . 32 
2 COMBINED AT 

HC16S 1093. 12.20 110. 30. 29. 4. 87 HYDROGRAPH AT 
S25 49. 12. OS 3. 1. 1. .03 

DIVERSION TO 
DI22 285. 12.20 20. 5. 5. 4.87 ROUTED TO 

R25-26 29. 12.45 3. 1. 1. .03 
HYDROGRAPH AT 

+ DI16S 809. 12.20 90. 25. 24. 4.87 HYDROGRAPH AT 
S26 325. 12.10 24. 6. 6. .21 

ROUTED TO 
+ Rl6-17 695. 12.40 90. 25. 24. 4. 87 2 COMBINED AT 

HC26 326. 12.10 27. 7. 6. .24 
HYDROGRAPH AT 

+ Sl7 414. 12.05 27. 7. 7. .29 HYDROGRAPH AT 
S27 852. 12.05 70. 20. 19. .51 

2 COMBINED AT 
+ HC17 773. 12.35 116. 32. 31. 5.15 HYDROGRAPH AT 

DI27 916. 12.90 458. 141. 136. 3.93 
HYDROGRAPH AT 



- ROUTED TO 
RDI27 916. 12.95 457. 141. 136. 3.93 

I 2 COMBINED AT 
+ HC27 941. 12.10 517. 160. 154. 4 .43 

ROUTED TO 
+ R27-28 939. 12.90 517. 160. 154. 4.43 - HYDROGRAPH AT 

S28 80. 12.00 4. 1. 1. .04 

2 COMBINED AT - ROUTED TO 

HC28 957. 12.90 533. 165. 159. .55 

+ R28-29 954. 13.00 532. 164. 158. .55 

I 
HYDROGRAPH AT 

+ 181. 12.05 S29 11. 3. 3. .10 

2 COMBINED AT 
HC29 971. 12.20 541. 167. 160. .65 - 8 COMBINED AT 

+ HCBES3 4937. 12.10 979. 285. 274. 8. 75 

I 
*** NORMAL END OF HEC-1 *** 

I 
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I 

-
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I 
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1 * * * * * * * ** * * * * * ** * * * * * ** * * * * * * ** * * * * * * *** * *************************************** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

JUN 1998 
VERSION 4.1 

RUN DATE 10SEP12 TIME 11o04o05 

* * * * * ** * * * * ** * ** * * * ** * *** * * * * *** **** *** * * *************************************** 

X X X XXX XXX 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 HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

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

LINE 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

HEC-1 INPUT 

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

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE o 8-19-98 
STORMo 100-YR 24-HOUR STORM 
FILE NAME o SKYLINE. OAT 

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

FILE NAME CHANGED TO SL3-3 .OAT (SKYLINE OCR PHASE 3 ALTERNATIVE 3) 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 
* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - SEPTEMBER 2012, SEI 
* DETENTION BASIN DB13 ADDED TO SKYLINE WASH APEX (HC13) 
* 11' X 6' BOX CULVERT - OUTLET OF DETENTION BASIN CALCULATED USING HY8 
* HYDROGRAPH SPLITTED AT DB13 TO DI13 AND DI27 
* 0 HYDROGRAPH DI13 ROUTED TO S14 
* NO HYDROGRAPH ROUTED TO S24 
* DI24, RDI24 AND HC24 DELETED 
* HYDROGRAPH DI27 (PEAK ABOUT 900 CFS) ROUTED TO S27 
* DI27, ROI27 AND HC27 ADDED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

IT 3 500 
IN 15 
IO 5 
JD 3.97 0.01 
PC .000 .002 .005 .008 .011 .014 .017 .020 . 023 

PC . 029 . 032 . 035 . 038 . 041 . 044 .048 . 052 .056 

PC . 064 .068 .072 .076 . 080 .085 .090 .095 .100 

PC .110 .115 .120 .126 .133 .140 .147 .155 .163 

PC .181 .191 . 203 .218 .236 . 257 . 283 .387 . 663 

PC .735 . 758 .776 . 791 .804 .815 . 825 . 834 .842 

PC .856 . 863 • 869 .875 • 881 .887 .893 .898 . 903 

PC . 913 . 918 .922 . 926 .930 . 934 .938 . 942 . 946 

PC . 953 . 956 .959 . 962 . 965 . 968 .971 . 974 . 977 

PC . 983 . 986 .989 .992 .995 .998 1. 000 
JD 3.77 10.00 
JD 3.57 30.00 
JD 3. 45 60.00 
JD 3.38 90.00 
JD 3.34 120.00 
JD 3. 30 150.00 

. 026 

.060 

.105 

.172 
• 707 
.849 
. 908 
.950 
.980 
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34 
35 

JD 

JD 

3.20 300.00 
3 .11 500.00 

BASIN S1 - BEGINNING OF SKYLINE WASH 
* DDM ***** Updated ***** 

LINE 

36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 

58 
59 
60 

61 
62 
63 
64 
65 
66 

67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

HEC-1 INPUT 

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

KK S1 
KM BASIN S1 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.2 Lea= .6 8= 1102.5 Kn= .050 LAG= 16.6 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

.51 

.25 
103. 
248. 

20. 
0. 

.25 
273. 
206. 

20. 
0. 

3.95 
577. 
151. 

20. 
0. 

.53 
783. 
123. 

20. 
0. 

18.00 
1122. 

102. 
20. 

0. 

746. 
79. 

0. 
0. 

585. 
60. 

0. 
0. 

BASIN S2 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM Updated ***** 

KK S2 
KM BASIN S2 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .6 S= 916.1 Kn= .050 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.22 

.25 
46. 

105. 
9. 
0. 

HC2 

.25 
130. 

82. 
9. 
0. 

3.95 
269. 

60. 
9. 
0. 

Preserved 

.53 
364. 

51. 
9. 
0. 

18.00 
496. 
38. 

0. 
0. 

310. 
32. 

0. 
0. 

251. 
23. 

0. 
0. 

489. 
51. 

0. 
0. 

16.0 

207. 
23. 

0. 
0. 

400. 
48. 

0. 
0. 

166. 
12. 

0. 
0. 

306. 
20. 

0. 
0. 

124. 
9. 
0. 
0. 

KK 
KM 
HC 

COMBINE HYDROGRAPHS FROM Sl AND 82 - UPSTREAM PORTION OF SKYLINE WASH 
0. 7296 

* DDM Preserved ***** 

R2-3 KK 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH 

.07 
1000 
1626 

FLOW -1 
. 036 
1030 
1624 

.07 
1100 
1594 

2930 
1120 
1594 

.029 
1130 
1596 

1190 
1624 

BASIN S3 - MAIN SUBBASIN FOR GRANITE FALLS WASH 
* DDM ***** Updated ***** 

KK S3 
KM BASIN S3 

1220 
1626 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1250 
1625 

KM L= 1. 5 Lea= 1. 0 S= 481.0 Kn= . 040 LAG= 21. 0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 

.65 

.20 
104. 
420. 

70. 
20. 

.25 
180. 
348. 

51. 
20. 

4.00 
422. 
274. 

51. 
0. 

.52 
652. 
245. 

49. 
0. 

13.00 
797. 
212. 

20. 
0. 

1088. 
164. 

20. 
0. 

945. 
133. 

20. 
0. 

652. 
115. 

20. 
0. 

567. 
99. 
20. 

0. 

492. 
80. 
20. 

0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

' I 
I 

I 

I 

I 

I 

I 

I 

I 

78 UI 0 . 0 . 0 . 0 • 0 . 0 . 0. 0 . 0 . 0. 

* DDM * * * * * Preserved 

LINE 

79 
eo 
81 
82 

83 
84 
85 
86 
87 
88 

89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 

104 
105 
106 
107 
108 
109 

110 
111 
112 
113 
114 
115 
116 
117 

HEC-1 INPUT 

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

HC3 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM S3 - CONFLUENCE OF SKYLINE 
WASH AND GRANITE FALLS WASH 

1. 3787 

* DDM Preserved ***** 

KK R3-4 
KM ROUTE COMBINED HYDROGRAPHS HC3 THROUGH S4 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 . 036 .07 2927 . 032 
RX 1000 1030 1085 1160 1200 1240 1250 1275 
RY 1520 1518 1496 1496 1498 1516 1518 1520 

* BASIN S4 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM ***** Updated ***** 

KK S4 
KM BASIN S4 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.3 Lea= . 6 S= 503.9 Kn= . 040 LAG= 16.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .41 
LG .20 .25 4.00 .52 13.00 
UI 85. 231. 486. 656. 913. 579. 465. 386. 312. 234. 
UI 196. 156. 114. 95. 73. 63. 41. 41. 28. 
UI 16. 16. 16. 16. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

HC4 KK 
KM 
KM 
HC 

COMBINE HYoROGRAPH R3-4 WITH HYDROGRAPH FROM S4 - CONCENTRATION POINT 
ON SKYLINE WASH. 

* DDM 

KK 
KM 
RS 
RC 
RX 

R4-7 

1 

.07 
1000 

1. 7864 
Preserved ***** 

ROUTE COMBINED HYDROGRAPHS HC4 THROUGH S7 - SKYLINE WASH 
FLOW 
.036 
1025 

-1 

.07 
1055 

2211 
1120 

. 022 
1145 1180 1240 1370 

RY 1462 1460 1462 1462 1432 1432 1456 1462 
BASIN S7 TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 

WASH 
* DDM Updated ***** 

KK S7 
KM BASIN S7 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 9 Lea= . 6 S= 955.3 Kn= . 040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.13 

.20 .25 4.00 .52 12.00 
37. 147. 254. 365. 229. 178. 137. 

12.7 

97. 78. 

16. 
0. 
0. 

53. 

PAGE 



118 
119 

UI 
UI 

41. 
0. 

30. 
0. 

22. 
0. 

17. 
0. 

12. 
0. 

7. 
0. 

7. 
0. 

7. 
0. 

7. 
0. 

0. 
0. 

LINE 

120 

121 
122 
123 
124 

125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 

137 
138 
139 
140 
141 
142 

143 
144 
145 
146 
147 
148 
149 
150 
151 
152 

153 
154 
155 
156 

HEC-1 INPUT 

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

UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved 

KK IHC7 
KM COMBINE HYDROGRAPHS R4-7 AND 87 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
KM WASH 
HC 2 1. 9208 

BASIN S5 - BEGINNING OF MOUNTAIN WASH 
* DDM Updated ***** 

KK S5 
KM BASIN S5 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.4 Lea= . 7 S= 654.8 Kn= . 050 LAG= 20.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .53 
LG .25 .25 3.95 .53 20.00 
UI 89. 164. 385. 573. 705. 988. 689. 532. 459. 396. 
UI 334. 265. 219. 195. 157. 120. 104. 93. 68. 65. 
UI 43. 43. 43. 18. 17. 17. 17. 17. 17. 17. 
UI 17. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK R5-6 
KM ROUTE HYDROGRAPH S5 THROUGH S6 - MOUNTAIN WASH 
RS 1 FLOW -1 
RC .07 .036 .07 2494 .030 
RX 1000 1025 1075 1105 1150 1170 1220 1240 
RY 1480 1476 1476 1460 1454 1454 1478 1480 
* BASIN S6 - SUBBASIN TRIBUTARY TO MOUNTAIN WASH 
* DDM ***** Updated ***** 

KK S6 
KM BASIN S6 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .4 S= 491.4 Kn= .042 LAG= 12.3 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .25 
LG .21 .25 4.00 .52 15.00 
UI 75. 289. 495. 680. 415. 323. 244. 172. 135. 93. 
UI 71. 52. 35. 33. 13. 13. 13. 13. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

HC6 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS R5-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 

* DDM 

SKYLINE WASH 
0. 7787 

***** Preserved 

PAGE 



I 

I LINE 

157 

I 158 
159 
160 

I 161 
162 
163 
164 
165 

I 
166 

167 

I 168 
169 
170 
171 
172 

I 173 
174 
175 
176 

I 177 
178 
179 
180 

I 
181 
182 
183 

I 184 
185 
186 
187 
188 
189 

I 190 
191 

192 

I 193 
194 
195 

I 

I 

I 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

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

KK HC7 
KM COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH WITH 
KM SKYLINE WASH 
HC 2 2.6995 
* DDM ***** Preserved 

KK R7-12E 
KM ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 . 036 .07 1930 .0166 
RX 1000 1085 1170 1240 1255 1265 1310 1350 
RY 1430 1424 1422 1420 1422 1424 1428 1430 

BASIN S12E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 
* DDM ***** Updated 

KK S12E 
KM BASIN S12E 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .2 S= 142.9 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.05 

.15 .25 3.91 .55 18.00 
47. 167. 200. 114. 70. 44. 27. 

5. 5. 0. 0. 0. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

* DDM Preserved 

KK HC12E 

7.8 

16. 11. 
0. 0. 
0. 0. 

5. 
0. 
0. 

KM COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
KM SKYLINE WASH 
HC 2 2.7544 

BASIN S8 - BEGINNING OF PYRITE WASH 
* DDM Updated ***** 

KK S8 
KM BASIN S8 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .4 S= 692.1 Kn= .050 LAG= 13.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .34 
LG .25 .25 3.95 .53 20.00 
UI 88. 352. 614. 906. 585. 452. 354. 254. 200. 145. 
UI 105. 81. 62. 43. 38. 17. 17. 17. 17. 17. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK R8-9 
KM ROUTE HYDROGRAPH S 8 THROUGH S 9 - PYRITE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 911 .013 

PAGE 

196 
197 

RX 
RY 

1000 
1518 

1020 
1518 

1050 
1494 

1065 
1492 

1080 
1494 

1125 
1494 

BASIN 89 - SUBBASIN TRIBUTARY TO PYRITE WASH 

* DDM Updated ***** 

1185 
1520 

1190 
1524 



LINE 

198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
208 

209 
210 
211 
212 

213 
214 
215 
216 
217 
218 

219 
220 
221 
222 
223 
224 
225 
226 
227 
228 

229 
230 
231 
232 

233 
234 
235 
236 
237 

HEC-1 INPUT 

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

KK S9 
KM BASIN S9 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.0 Lea= . 7 S= 415.7 Kn= . 040 LAG= 15.9 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .21 
LG .20 .25 3.95 .53 17.00 
UI 44. 126. 259. 351. 471. 293. 238. 196. 157. 117. 
UI 99. 77. 56. 48. 35. 29. 22. 22. 10. 8. 
UI 8. 8. 8. 8. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

HC9 KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R8-9 WITH HYDROGRAPH S9 - CONCENTRATION POINT 
ON PYRITE WASH 

0.5472 
* DDM Preserved ***** 

KK R9-11 
KM ROUTE COMBINED HYDROGRAPHS HC9 THROUGH Sll - PYRITE WASH 
RS 3 FLOW -1 
RC .07 . 036 .07 3462 . 023 
RX 1000 1080 1090 1120 1140 1290 1340 1375 
RY 1496 1494 1492 1472 1471 1472 1490 1494 

BASIN S11 -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 
* DDM ***** Updated 

KK S11 
KM BASIN S11 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 7 Lea= .3 S= 797.1 Kn= . 040 LAG= 9. 3 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .20 .25 4.00 .52 11.00 
UI 96. 360. 590. 366. 262. 169. 119. 73. 51. 
UI 23. 12. 12. 12. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved ***** 

KK IHC11 
KM COMBINE ROUTED HYDROGRAPH R9-11 WITH HYDROGRAPHS S11 - UPSTREAM OF 
KM CONFLUENCE WITH WAGON WASH 
HC 2 0.7154 

BASIN S10 - BEGINNING OF WAGON WASH 
* DDM Updated ***** 

KK S10 
KM BASIN S10 
KM 
KM 
KM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.0 Lea= .5 S= 896.9 Kn= .048 LAG= 14.2 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

32. 
0. 
0. 

PAGE 

238 
239 

BA 
LG 

.19 

.24 .25 3.95 .53 18. DO 

I 



I 

I LINE 

240 
241 

I 242 
243 

244 

I 245 
246 
247 

I 
248 
249 
250 
251 
252 
253 

I 254 

255 

I 256 
257 
258 
259 
260 

I 261 
262 
263 
264 

I 265 
266 
267 
268 

I 269 
270 
271 
272 

I 273 
274 
275 
276 

I 277 
278 

I 

I 

I 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

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

UI 46. 157. 302. 430. 397. 263. 213. 167. 122. 101. 
UI 71. 55. 43. 35. 23. 23. 11. 9. 9. 9. 
UI 9. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC11 
KM COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH S10 - CONFLUENCE OF WAGON WASH 
KM WITH PYRITE WASH 
HC 2 0.9089 
* DDM ***** Preserved ***** 

KK R1112W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH S12W - CONTINUATION OF PYRITE 
KM WASH DOWNSTREAM OF CONFLUENCE WITH WAGON WASH 
RS 1 FLOW -1 
RC 
RX 
RY 

.07 
1000 
1422 

. 036 
1030 
1420 

. 07 
1065 
1410 

1501 
1150 
1410 

.019 
1240 
1410 

1330 
1412 

1375 
1414 

1410 
1428 

BASIN S12W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 
* DDM ***** Updated 

KK S12W 
KM BASIN S12W 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 7 Lea= .2 S= 153.6 Kn= • 030 LAG= 8.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA . 09 
LG .15 .25 3.91 .55 18.00 
UI 68. 246. 330. 189. 123. 79. 47. 31. 
UI 7. 7. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC12W 

19. 
0. 
0. 

11. 
0. 
0. 

KM COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH S12W - CONFLUENCE OF SKYLINE 
KM WASH WITH PYRITE WASH 
HC 2 0.9994 
* DDM ***** Preserved ***** 

KK HC12 
KM COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
KM CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 
HC 2 3.7538 
* DDM ***** Preserved 

KK R12-13 
KM ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S13 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 . 036 .07 1854 .017 
RX 1000 1080 1110 1320 1370 1420 1500 1550 
RY 1400 1392 1384 1382 1382 1380 1380 1400 

BASIN S13 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 

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

PAGE 



LINE 

279 
280 
281 
282 
283 
284 
285 
286 
287 
288 

289 
290 
291 

292 
293 
294 
295 
296 

297 
298 

299 
300 
301 

302 

303 
304 
305 
306 

307 
308 
309 
310 
311 
312 

HEC-1 INPUT 

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

KK S13 
KM BASIN 813 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 

UI 
UI 

* DDM 

L= .9 Lea= .3 8= 174.2 Kn= .030 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.17 

.15 
82. 
28. 

0. 

HC13 

.25 3.88 
312. 550. 

20. 11. 
0. 0. 

Preserved ***** 

.56 
397. 

11. 
0. 

4.00 
278. 
11. 

0. 

195. 
0. 
0. 

LAG= 

135. 
0. 
0. 

10.1 

90. 
0. 
0. 

64. 
0. 
0. 

KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH S13 - SKYLINE WASH 
2 3.9274 

* KO 

KK DB13 
KM DETENTION BASIN AT SKYLINE WASH APEX 
RS 1 STOR 0 
sv 0.0 15.0 30.0 45.0 60.0 75.0 90.0 105.0 120.0 
sv 150.0 165.0 180.0 195.0 

43. 
0. 
0. 

135.0 

SE 1345.0 1346.0 1347.0 1348.0 1349.0 1350.0 1351.0 1352.0 1353.0 1354.0 
SE 1355.0 1356.0 1357.0 1358.0 

SQ 
SQ 
KO 
* DDM 

0.0 
827.1 

3 

KK DI13 

48.5 
896.5 

97.1 176.4 
957.9 1018.9 

Preserved ***** 

267.6 369.5 476.3 578.0 

* KM SPLIT FLOW AT HC13; MAIN FLOW TO S24 AND MINOR FLOW TO S14 
* DT DI24 
* DI 
* DQ 
KM 
DT 
DI 
DQ 
* DDM 

DI27 
0 

KK RDI13 

201 556 1353 2595 4157 
201 461 879 1427 2078.5 

SPLIT FLOW AT DB13; ALL FLOW TO S27 AND NONE TO S14 

200 
200 

500 
500 

Preserved ***** 

1000 
1000 

2500 
2500 

4000 
4000 

669.6 

KM ROUTE HYDROGRAPH DI13 THROUGH S14 -SKYLINE WASH DOWNSTREAM OF SPLIT 
RS 1 FLOW -1 
RC .07 .036 .07 4353 .021 
RX 1000 1025 1270 1280 1320 1330 1370 1385 
RY 1360 1354 1354 1356 1356 1358 1358 1360 

BASIN S14 - BEGINNING OF COYOTE WASH 
* DDM ***** Updated ***** 

752.0 

PAGE 

LINE 

313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 

324 
325 
326 
327 

328 

329 
330 
331 
332 
333 
334 

335 
336 
337 
338 
339 
340 
341 
342 
343 
344 

345 
346 
347 
348 
349 
350 
351 

HEC-1 INPUT 

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

KK S14 
KM BASIN 814 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

L= 1.2 Lea= .6 S= 340.7 Kn= .030 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.49 

.15 
144. 
145. 

0. 
0. 

HC14 

.25 
562. 
101. 

0. 
0. 

3.91 
962. 

72. 
0. 
0. 

Preserved 

.55 
1341. 

65. 
0. 
0. 

11.00 
822. 

31. 
0. 
0. 

640. 
25. 

0. 
0. 

LAG= 

487. 
25. 

0. 
0. 

12.4 

343. 
25. 

0. 
0. 

270. 
25. 

0. 
0. 

185. 
0. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R13-14 WITH HYDROGRAPH S14 - SPLIT FLOW FROM 
SKYLINE WASH AND COYOTE WASH SUBBASIN 

4. 4139 
* DDM Preserved ***** 

KK R1416S 
* KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH Sl6S - SKYLINE WASH DOWNSTREAM 
KM ROUTE HYDROGRAPH S14 THROUGH S16S - SKYLINE WASH DOWNSTREAM 
KM OF CONFLUENCE WITH COYOTE WASH 
RS 
RC 
RX 

.07 
1000 

FLOW 
.036 
1035 

-1 
.07 

1150 
3140 
1180 

.017 
1320 1360 1480 1481 

RY 1236 1234 1234 1232 1232 1234 1236 1236 
BASIN S15 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 

* DDM Updated ***** 

KK S15 
KM BASIN S15 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .3 S= 105.0 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.11 

.15 
56. 
19. 

0. 

.27 3.40 
213. 370. 

9. 7. 
0. 0. 

Preserved 

. 77 
246. 

7. 
0. 

.00 
176. 

7. 
0. 

120. 
0. 
0. 

84. 
0. 
0. 

KK R1516S 

9. 8 

54. 
0. 
0. 

37. 
0. 
0. 

KM ROUTE HYDROGRAPH S15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 
KM CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 2218 .018 
RX 
RY 

1000 
1236 

1035 
1234 

1150 
1234 

1180 
1232 

1320 
1232 

1360 
1234 

1480 
1236 

1481 
1236 

25. 
0. 
0. 

BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 
* DDM Updated ***** 

PAGE 

J 



I 

I LINE 

352 

I 353 
354 
355 
356 
357 

I 358 
359 
360 
361 

I 362 
363 
364 
365 

I 
366 
367 
368 

I 369 
370 
371 
372 
373 

I 374 
375 
376 

377 

I 378 
379 
380 
381 
382 

I 383 
384 
385 

I 386 

387 
388 
389 

I 390 
391 

I 

I 

I 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

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

KK S16S 
KM BASIN S16S 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 6 Lea= . 3 S= 116.4 Kn= .030 LAG= 9. 3 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .15 .25 3.95 . 53 6.00 
UI 100. 373. 611. 379. 271. 175. 123. 76. 53. 
UI 23. 12. 12. 12. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK IHC16S 
KM COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 
KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 
HC 3 4. 6952 

BASIN S16N - SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM ***** Updated 

KK S16N 
KM BASIN S16N 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 9 Lea= .6 S= 653.2 Kn= .050 LAG= 16.5 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .25 .25 3.95 .53 18.00 
UI 34. 90. 189. 256. 366. 238. 189. 158. 
UI 80. 66. 48. 39. 32. 26. 19. 16. 
UI 6. 6. 6. 6. 6. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 

* DDM ***** Preserved 

KK R16N-S 
KM ROUTE HYDROGRAPH S16N THROUGH S16S 
RS 4 FLOW -1 
RC .07 .036 .07 3230 .022 
RX 1000 1035 1150 1180 1320 1360 1480 1481 

RY 1236 1234 1234 1232 1232 1234 1236 1236 
* DDM ***** Preserved ***** 

KK HC16S 
KM COMBINE ROUTED HYDROGRAPH R16N-S AND IHC16S 
KM SKYLINE WASH DOWNSTREAM OF COYOTE WASH 
HC 2 4.8652 

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

KK DI16S 
KM SPLIT FLOW AT HC16S; MAIN FLOW TO S1 7 AND MINOR FLOW TO S22 
DT DI22 
DI 
DQ 
* DDM 

46 
0 

144 

Preserved ***** 

344 
52 

708.5 
153 

1223 
329 

129. 
15. 

0. 
0. 

34. 
0. 
0. 

98. 
6. 
0. 
0. 

PAGE 10 



LINE 

392 
393 
394 
395 
396 
397 

398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 

409 
410 
411 
412 

413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 

424 
425 
426 
427 
428 
429 

HEC-1 INPUT 

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

KK R16-17 
KM ROUTE HYDROGRAPH DI16S THROUGH S17 
RS FLOW -1 
RC .07 .036 .07 4341 .015 
RX 1000 1060 1090 1120 1145 1180 1200 1320 
RY 1202 1200 1199.5 1200 1199 1199 1200 1202 

BASIN S1 7 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

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

KK S17 
KM BASIN S17 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= .9 Lea= .5 S= 117.9 Kn= .030 LAG= 12.8 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.29 
.15 
79. 
89. 

0. 
0. 

HC17 

.26 
311. 

66. 
0. 

3.60 
540. 

50. 
0. 

0. 0. 
Preserved 

.67 
784. 

37. 
0. 
0. 

.00 
495. 

28. 
0. 
0. 

385. 
15. 

0. 
0. 

298. 
15. 

0. 
0. 

212. 
15. 

0. 
0. 

170. 
15. 

0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE OF 
BUCKEYE F.R.S. NO. 3 

2 5.1537 
BASIN S18 - BEGINNING OF RATTLER WASH 

* DDM Updated ***** 

KK S18 
KM BASIN S18 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .4 S= 292.7 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

. 36 

.20 
96. 

111. 
0. 
0. 

.25 
380. 

84. 
0. 
0. 

3.95 
662. 

64. 
0. 
0. 

Preserved 

. 53 
968. 
46. 

0. 
0. 

17.00 
618. 

38. 
0. 
0. 

KK R18-19 
KM ROUTE HYDROGRAPH HC18 THROUGH S19 
RS 
RC 

3 FLOW -1 
.07 .036 .07 4253 . 02 

RX 1000 1050 1100 1125 1140 
RY 1266 1264 1242 1240 1242 
* BASIN S19 - SUBBASIN OF RATTLER WASH 

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

479. 
18. 

0. 
0. 

1180 
1264 

373. 
18. 

0. 
0. 

1240 
1266 

12.9 

267. 
18. 

0. 
0. 

1241 
1266 

211. 
18. 

0. 
0. 

117. 
0. 
0. 
0. 

149. 
0. 
0. 
0. 

PAGE 11 

LINE 

430 
431 
432 
433 
434 
435 
436 
437 
438 
439 

440 
441 
442 

443 
444 
445 
446 
447 
448 

449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 

460 
461 
462 
463 

464 
465 
466 
467 
468 
469 

HEC-1 INPUT 

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

KK S19 
KM BASIN S19 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= 1.2 Lea= .8 S= 824.8 Kn= .030 
PHOENIX MOUNTAIN S- GRAPH WAS USED FOR THIS BASIN 

.29 

.15 
102. 

72. 
0. 

.25 
389. 

51. 
0. 

4.00 
662. 
41. 

0. 
Preserved ***** 

. 52 
802. 

22. 
0. 

12.00 
483. 

16. 
0. 

372. 
16. 

0. 

KK HC19 

LAG= 

266. 
16. 

0. 

11.6 

195. 
0. 
0. 

138. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R18-19 WITH HYDROGRAPH S19 - RATTLER WASH 
HC 2 0.6498 

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

KK R19-20 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 

.07 
999 

1208 

FLOW -1 
.036 
1000 
1208 

.07 
1030 
1206 

3740 
1095 
1204 

. 022 

1130 
1204 

BASIN S20 - SUBBASIN OF RATTLER WASH 
* DDM Updated ***** 

KK S20 
KM BASIN S20 

1150 
1206 

1220 
1208 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1221 
1208 

KM 
KM 

KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= .9 Lea= .4 S= 84.1 Kn= .030 LAG= 13.0 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.09 
.15 
22. 
26. 

0. 
0. 

HC20 

.26 
88. 
20. 

0. 
0. 

3. 60 
155. 

16. 
0. 
0. 

Preserved 

.67 
228. 

11. 
0. 
0. 

4.00 
147. 
10. 

0. 
0. 

114. 
4. 
0. 
0. 

89. 
4. 
0 . 
0. 

64. 
4. 
0. 
0. 

50. 
4. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R19-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
OF STUDY AREA NORTH OF BUCKEYE F.R.S. NO. 3 

2 0. 7344 
BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 

* DDM ***** Updated 

KK S21 
KM BASIN S21 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= .6 S= 780.6 Kn= .030 LAG= 11.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .62 

99. 
0. 
0. 

36. 
4. 
0. 
0. 

PAGE 12 

l 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

470 
471 

LG 
UI 

.15 
245. 

.25 
927. 

4.10 
1593. 

.51 
1636. 

10.00 
1019. 766. 522. 392. 260. 190. 

LINE 

472 
473 

474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 

485 
486 
487 

488 
489 
490 
491 
492 
493 

494 
495 
496 

497 
498 
499 
500 
501 
502 
503 
504 
505 
506 
507 

HEC-1 INPUT 

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

UI 
UI 

136. 
0. 

93. 
0. 

67. 
0. 

36. 
0. 

36. 
0. 

36. 
0. 

0. 
0. 

BASIN S22 SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated 

KK S22 
KM BASIN S22 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

0. 
0. 

KM L= 1.3 Lea= .4 S= 110.1 Kn= .029 LAG= 13.7 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

KK 
KM 
DR 
* DDM 

.55 

.16 
135. 
188. 

26. 
0. 

DI22 

DI22 

KK RDI22 

.25 
496. 
151. 

0. 
0. 

3.91 
909. 
108. 

0. 
0. 

Preserved 

.53 
1351. 

84. 
0. 
0. 

1.00 
1029. 

66. 
0. 
0. 

742. 
51. 

0. 
0. 

594. 
26. 

0. 
0. 

451. 
26. 

0. 
0. 

RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S22 

Preserved ***** 

0. 
0. 

332. 
26. 

0. 
0. 

0. 
0. 

268. 
26. 

0. 
0. 

KM ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE WASH 
RS 6 
RC .07 
RX 997 
RY 1217 
* DDM 

KK 
KM 
HC 

HC22 

FLOW -1 
.036 

998 
1216 

.07 
999 

1216 
Preserved ***** 

4253 
1000 
1215 

COMBINE HYDROGRAPHS AT HC22 
5. 4141 

.015 
1060 
1215 

1210 
1216 

1300 
1216 

BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

823 
BASIN S23 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1. 6 Lea= . 5 S= 112 .1 Kn= . 028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.49 

.17 
108. 
217. 

21. 
0. 

BASIN S24 

.26 
331. 
155. 

21. 
0. 

3.50 
660. 
125. 

21. 
0. 

.70 
901. 

98. 
0. 
0. 

2.00 
1086. 

81. 
0. 
0. 

670. 
53. 

0. 
0. 

547. 
53. 

0. 
0. 

SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 

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

1300 
1217 

15.2 

446. 
31. 

0. 
0. 

338. 
21. 

0. 
0. 

263. 
21. 

0. 
0. 
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LINE 

508 
509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 

522 
523 
524 
525 
526 
527 
528 
529 
530 
531 

532 
533 
534 
535 
536 
537 
538 

HEC-1 INPUT 

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

KK S24 
KM BASIN S24 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.4 Lea= 1. 2 S= 113.8 Kn= .037 LAG= 32.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA . 32 
LG .20 .25 4.00 .51 1. 00 
UI 33. 33. 66. 117. 171. 211. 242. 273. 
UI 241. 206. 189. 172. 157. 142. 129. 111. 
UI 78. 73. 65. 54. 45. 42. 37. 36. 
UI 25. 22. 16. 16. 16. 16. 13. 6. 
UI 6. 6. 6. 6. 6. 6. 6. 6. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 
* KK DI24 
* KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 
* DR DI24 
* DDM ***** Preserved ***** 
* KK RDI24 
* KM ROUTE HYDROGRAPH DI24 THROUGH S24 
* RS 5 FLOW -1 
* RC .07 .036 .07 9929 . 02 
*RX 1000 1045 1060 1080 1100 1120 1155 1220 
* RY 1222 1220 1218 1218 1216 1216 1220 1220 
* DDM ***** Preserved ***** 
* KK HC24 
* KM COMBINE HYDROGRAPHS AT HC24 
* HC 2 4.2443 
* BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 

* DDM ***** Updated 

KK S25 
KM BASIN S25 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 7 Lea= .3 S= 103.0 Kn= . 030 LAG= 10.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .03 
LG .15 .25 4.15 . 49 .00 
UI 13. 50. 87. 61. 43. 30. 21. 14. 
UI 4. 3. 2. 2. 2. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK R25-26 

350. 
96. 
30. 

6. 
6. 
0. 
0. 

10. 
0. 
0. 

KM ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
KM WATSON ROAD AND MCDOWELL ROAD 
RS 8 FLOW -1 
RC .07 .036 . 07 6571 . 02 
RX 1000 1045 1060 1080 1100 1120 1155 1220 
RY 1222 1220 1218 1218 1216 1216 1220 1220 

BASIN S26 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 

361. 
84. 
25. 
6. 
0. 
0. 
0. 

7. 
0. 
0. 

* DDM ***** Updated ***** 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 

550 
551 
552 
553 

554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 

565 
566 
567 
568 

569 
570 
571 
572 
573 
574 

575 
576 
577 

HEC-1 INPUT 

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

S26 
BASIN S26 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.21 

.16 
52. 
74. 
10. 

0. 

.25 
187. 

59. 
0. 
0. 

4.20 
347. 
43. 

0. 
0. 

* DDM ***** Preserved 

KK HC26 

.47 
513. 

33. 
0. 
0. 

1. 00 
403. 

25. 
0. 
0. 

286. 
21. 

0. 
0. 

230. 
10. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26 

13.8 

177. 
10. 

0. 
0. 

KM AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 
HC 2 0.2377 

BASIN S27 - BEGINNING OF PROSPECT WASH 
* DDM ***** Updated 

KK S27 
KM BASIN S27 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.4 Lea= .5 S= 345.2 Kn= .030 LAG= 12.6 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .51 
LG 
UI 
UI 
UI 
UI 

.15 
146. 
157. 

0. 

0. 

.25 
575. 
111. 

0. 
0. 

4.00 
989. 
82. 

0. 
0. 

* DDM ***** Preserved 

KK DI27 

.52 
1411. 

67. 
0. 
0. 

16.00 
878. 
41. 

0. 
0. 

682. 
26. 

0. 
0. 

524. 
26. 

0. 
0. 

370. 
26. 

0. 

0. 

129. 
10. 

0. 
0. 

295. 
26. 

0. 

0. 

KM RETURN DIVERTED HYDROGRAPH FROM DI27 DOWNSTREAM OF DB13 TO ROUTE 
KM AND COMBINE WITH S27 
DR DI27 
* DDM 

KK RDI27 
KM 
RS 1 
RC .07 
RX 1000 
RY 1222 
* DDM 

KK 
KM 
HC 

HC27 

Preserved ***** 

ROUTE HYDROGRAPH DI27 THROUGH S27 
FLOW 
. 040 
1050 
1221 

-1 
.07 

1100 
1221 

Preserved ***** 

1200 
1120 
1216 

COMBINE HYDROGRAPHS AT HC27 
4.4343 

. 02 
1145 
1216 

1165 
1221 

1215 
1221 

1265 
1222 

105. 
10. 

0. 
0. 

201. 
0. 
0. 
0. 
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LINE 

578 
579 
580 
581 
582 
583 

584 
585 
586 
587 
588 
589 
590 
591 
592 
593 

594 
595 
596 
597 

598 
599 
600 
601 
602 
603 

604 
605 
606 
607 
608 
609 
610 
611 
612 
613 

614 
615 
616 
617 

HEC-1 INPUT 

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

KK R27-28 
KM ROUTE HYDROGRAPH 827 THROUGH 828 

.07 
FLOW 
. 036 

-1 
.07 2482 . 022 

RS 
RC 
RX 
RY 

1000 1060 1090 1100 1120 
1250 1248 1240 1238 1238 

BASIN S28 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

KK S28 
KM BASIN S28 

1130 
1240 

1160 
1242 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .4 Lea= .2 S= 120.0 Kn=' .028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

. 04 

.17 
55. 

0. 
0. 

KK HC28 

.25 
180. 

0. 
0. 

4.15 
114. 

0. 
0. 

Preserved 

.48 
65. 

0. 
0. 

2.00 
36. 

0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

1230 
1250 

6.2 

4. 
0. 
0. 

4. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH S28 - PROSPECT WASH 
KM AT WATSON ROAD CROSSING 
HC 2 0.5526 

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

KK R28-29 
KM ROUTE COMBINED HYDROGRAPH8 HC28 THROUGH 829 
RS 2 
RC .07 
RX 1000 

FLOW 
.036 
1000 

-1 

.07 
1110 

3804 
1125 

• 0184 
1165 

RY 1192 1192 1190 1188 1188 
* BASIN S29 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

KK 829 
BASIN S29 

1170 
1190 

1250 
1192 

KM 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

L= . 7 Lea= . 3 S= 102.9 Kn= . 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.10 

.15 
55. 
14. 

0. 

HC29 

.25 
207. 

7. 
0. 

4.15 
343. 

7. 
0. 

Preserved 

.49 
215. 

7. 
0. 

.00 
154. 

0. 
0. 

101. 
0. 
0. 

71. 
0. 
0. 

1251 
1192 

9.4 

44. 
0. 
0. 

31. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R2 8-2 9 WITH HYDROGRAPH S2 9 - PROSPECT WASH 
AT BUCKEYE F.R.S. NO 3 

2 0. 6515 

0. 
0. 
0. 

20. 
0. 
0. 

PAGE 16 



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

LINE 

618 
619 
620 
621 

HEC-1 INPUT 

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

KK HCBES3 
KM COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3 
HC 
zz 

8 8.7485 

PAGE 17 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

INPUT 
LINE 

NO. 

36 

47 

58 

61 

67 

79 

SCHEMATIC DIAGRAM OF STREAM NETWORK 

(V) ROUTING 

( . ) CONNECTOR 

S1 

S2 

HC2 ........... . 
v 
v 

R2-3 

83 

HC3 ........... . 
v 
v 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OF DIVERTED OR PUMPED FLOW 

83 R3 -4 

89 

100 

104 

110 

S4 

HC4 ........... . 
v 
v 

R4 -7 

87 

121 IHC7 ........... . 

125 

137 

143 

153 

157 

ss 
v 
v 

RS-6 

86 

HC6 ........... . 

HC7 ........... . 
v 

v 
161 R7-12E 

167 

177 

181 

192 

198 

209 

213 

219 

229 

233 

244 

248 

255 

265 

269 

273 

279 

289 

292 

S12E 

HC12E ........... . 

sa 
v 
v 

RB-9 

S9 

HC9 ........... . 
v 
v 

R9-ll 

Sll 

IHCll ........... . 

810 

HCll ........... . 
v 
v 

R1112W 

S12W 

HC12W ........... . 

HC12 ........... . 
v 
v 

R12-13 

813 

HC13 ........... . 
v 
v 

DB13 



304 
302 

. ------ -> DI27 
DI13 

v 
v 

307 RDI13 

313 814 

324 HC14 ........... . 
v 
v 

328 R14168 

335 

345 

352 

815 
v 
v 

R15168 

8168 

362 IHC168 ....................... . 

366 

377 

383 

389 
387 

816N 
v 
v 

R16N-8 

HC168 ........... . 

.-------> 
DI168 

v 
v 

DI22 

392 R16-17 

398 817 

409 HC17 ........... . 

413 

424 

430 

818 
v 
v 

R18-19 

819 

440 

443 

449 

460 

464 

474 

487 
485 

488 

494 

497 

508 

522 

532 

539 

550 

554 

568 
565 

569 

575 

HC19 ........... . 
v 
v 

R19-20 

820 

HC20 ........... . 

821 

822 

DI22 
v 
v 

RDI22 

HC22 ........... . 

823 

DI22 

824 

825 
v 
v 

R25-26 

826 

HC26 ........... . 

827 

DI27 
v 
v 

RDI27 

HC27 ........... . 

DI27 



I 

I 

I 

I 

I 

I 

I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

578 

584 

594 

598 

604 

614 

v 
v 

R27-28 

S28 

HC28 ........... . 
v 
v 

R28-29 

S29 

HC29 ........... . 

618 HCBES3 ................................................................................... . 

(***I RUNOFF ALSO COMPUTED AT THIS LOCATION 

1 * * * * * * * * * * ** * * ** ******* ******* * * ** ** ***** 

FLOOD HYDROGRAPH PACKAGE (HEC-1 I 

RUN DATE 

JUN 1998 
VERSION 4.1 

10SEP12 TIME 11:04:05 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 24-HOUR STORM 
FILE NAME: SKYLINE. DAT 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(9161 756-1104 

FILE NAME CHANGED TO SL3-3 .DAT (SKYLINE DCR PHASE 3 ALTERNATIVE 31 

16 IO 

IT 

17 JD 

DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 

IDATE 1 
I TIME 

NQ 
NDDATE 2 
NDTIME 
I CENT 

3 
0 

0000 
500 

0 
0057 

19 

MINUTES IN COMPUTATION INTERVAL 
STARTING DATE 
STARTING TIME 
NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 
ENDING TIME 
CENTURY MARK 

COMPUTATION INTERVAL 
TOTAL TIME BASE 

.05 HOURS 
24.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION 
FLOW 
STORAGE VOLUME 
SURFACE AREA 
TEMPERATURE 

INDEX STORM NO. 1 

FEET 
CUBIC FEET PER SECOND 
ACRE-FEET 
ACRES 
DEGREES FAHRENHEIT 

STRM 3. 97 PRECIPITATION DEPTH 
TRDA . 01 TRANSPOSITION DRAINAGE AREA 



18 PI 

28 JD 

0 PI 

PRECIPITATION PATTERN 
.00 .00 
. 00 . 00 
.00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
.00 . 00 
.00 . 00 
.00 . 00 
.00 . 00 
. 00 . 00 
. 00 . 00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.02 
.01 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

INDEX STORM NO. 2 
STRM 3.77 
TRDA 10.00 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 01 

. 06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

29 JD 

0 PI 

.oo 

.oo 

.oo 

.oo 

.00 

.00 

.00 

.oo 

.oo 

.oo 

.oo 

.oo 

.00 

.oo 

.oo 

.00 

.00 

.00 

.oo 

.00 

.02 

.01 

.00 

.oo 

.oo 

.oo 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 02 
.01 
.00 
. 00 
.00 
.00 
.00 

. 00 . 00 

. 00 . 00 

. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 

INDEX STORM NO . 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

3. 57 PRECIPITATION DEPTH 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.01 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

STRM 
TRDA 3 0 . 0 0 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
.00 
.oo 
.oo 
.00 
.oo 
.00 
.oo 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 01 

. 06 

. 01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

. 00 

.00 

.oo 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 292 KK 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 

.00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 301 KO 

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

294 RS 

295 SV 

297 SE 

299 SQ 

PEAK FLOW 

(CFS) 

966. 

PEAK STORAGE 

+ (AC-FT) 
182. 

PEAK STAGE 

(FEET) 
1357.13 

DB13 

OUTPUT CONTROL VARIABLES 
IPRNT 
I PLOT 

PRINT CONTROL 
PLOT CONTROL 

QSCAL 0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 1 NUMBER OF SUBREACHES 

ITYP STOR TYPE OF INITIAL CONDITION 
RSVRIC .00 INITIAL CONDITION 

X . 00 WORKING R AND D COEFFICIENT 

STORAGE . 0 15.0 30.0 45.0 
150.0 165.0 180.0 195.0 

ELEVATION 1345.00 1346.00 1347.00 1348.00 
1355.00 1356.00 1357.00 1358.00 

DISCHARGE 0. 49. 97. 176. 
827. 897. 958. 1019. 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA . 0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

12.90 490. 151. 145. 
(INCHES) 1.160 1.427 1.427 

(AC-FT) 243. 299. 299. 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

(HR) 
12.90 96. 33. 31. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

(HR) 
12.90 1351.37 1347.17 1347.08 

CUMULATIVE AREA = 3.93 SQ MI 

60.0 75.0 90.0 105.0 120.0 135.0 

134 9. 00 1350.00 1351.00 1352.00 1353.00 1354.00 

268. 370. 476. 578. 670. 752. 

24. 95-HR 

145. 
1.427 

299. 

24. 95-HR 

31. 

24. 95-HR 

1347.08 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

PEAK FLOW TIME 

(CFS) (HR) 

908. 12.90 

PEAK STORAGE TIME 

+ (AC- FT) (HR) 
168. 12.90 

PEAK STAGE 

+ (FEET) 
1356.19 

PEAK FLOW 

+ (CFS) 

+ 845. 

TIME 

(HR) 
12.90 

TIME 

(HR) 

12.90 

PEAK STORAGE TIME 

+ (AC-FT) 
154. 

PEAK STAGE 

(FEET) 
1355.26 

PEAK FLOW 

(CFS) 

(HR) 
12.90 

TIME 

(HR) 
12.90 

TIME 

(HR) 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 10.0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) 

(INCHES) 
(AC-FT) 

452. 
1.071 

224. 

6-HR 

89. 

6-HR 

1350.91 

CUMULATIVE AREA = 

140. 
1. 324 

277. 

135. 
1. 324 

277. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

30. 29. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1347.03 1346. 95 

3. 93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 30.0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) 

(INCHES) 
(AC-FT) 

414. 
. 981 
205. 

6-HR 

82. 

6-HR 

1350.46 

CUMULATIVE AREA = 

129. 
1.221 

256. 

124. 
1.221 

256. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

28. 27. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1346.89 1346.82 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 60.0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

24.95-HR 

135. 
1.324 

277. 

24. 95-HR 

29. 

24. 95-HR 

1346.95 

24.95-HR 

124. 
1.221 

256. 

24.95-HR 

27. 

24.95-HR 

1346.82 

24.95-HR 

805. 12.90 

PEAK STORAGE TIME 

(AC-FT) 
146. 

PEAK STAGE 

(HR) 
12.90 

TIME 

+ (FEET) (HR) 

12.90 

+ 

1354.70 

PEAK FLOW TIME 

(CFS) (HR) 

780. 12.90 

PEAK STORAGE TIME 

(AC-FT) 
141. 

PEAK STAGE 

(FEET) 
1354.38 

PEAK FLOW 

(CFS) 

(HR) 
12.90 

TIME 

(HR) 
12.90 

TIME 

(HR) 

766. 12.90 

PEAK STORAGE TIME 

(CFS) 

(INCHES) 
(AC-FT) 

391. 
.926 
194. 

6-HR 

78. 

6-HR 

1350.20 

CUMULATIVE AREA = 

122. 
1.159 

243. 

118. 
1.159 

243. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

27. 26. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1346.81 1346.74 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 90. 0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

378. 
. 894 
187. 

6-HR 

76. 

6-HR 

1350.05 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

119. 
1.122 

235. 

72-HR 

114. 

1.123 
235. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

26. 25. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1346.76 1346.69 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 120.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

370. 
.876 
183. 

6-HR 

MAXIMUM AVERAGE FLOW 
24-HR 

116. 
1.102 

231. 

72-HR 

112. 
1.102 

231. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

118. 
1.159 

243. 

24. 95-HR 

26. 

24. 95-HR 

1346.74 

24. 95-HR 

114. 
1.123 

235. 

24. 95-HR 

25. 

24.95-HR 

1346.69 

24. 95-HR 

112. 
1.102 

231. 

24. 95-HR 



+ (AC-FT) (HR) 
138. 12.90 74. 26. 25. 25. CUMULATIVE AREA = 3.93 SQ MI 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24. 95-HR 

(FEET) (HR) 
1354.19 12.90 1349.96 1346.73 1346.67 1346.67 HYDROGRAPH AT STATION DB13 

TRANSPOSITION AREA 500.0 SQ MI 
CUMULATIVE AREA = 3.93 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24.95-HR 

(CFS) (HR) 
(CFS) 

HYDROGRAPH AT STATION DB13 + 681. 12.95 325. 104. 100. 100. 
TRANSPOSITION AREA 150.0SQMI (INCHES) .770 . 981 . 981 .981 

(AC-FT) 161. 205. 205. 205. 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24. 95-HR PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
(CFS) (HR) 6-HR 24-HR 72-HR 24.95-HR 

(CFS) + (AC-FT) (HR) 
753. 12.95 362. 114. 110. 110. 122. 12.95 67. 24. 23. 23. 

(INCHES) . 857 1. 081 1.081 1.081 
(AC-FT) 180. 226. 226. 226. PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

6-HR 24-HR 72-HR 24.95-HR 
PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE + (FEET) (HR) 

6-HR 24-HR 72-HR 24.95-HR 1353.14 12.95 1349.47 1346.58 1346. 52 1346.52 
+ (AC-FT) (HR) 

135. 12.95 73. 26. 25. 25. CUMULATIVE AREA = 3.93 SQ MI 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.95-HR 

(FEET) (HR) 
1354.01 12.95 1349.88 1346.70 1346.64 1346.64 

INTERPOLATED HYDROGRAPH AT DB13 
CUMULATIVE AREA = 3.93 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24. 95-HR 

(CFS) (HR) 
(CFS) 

HYDROGRAPH AT STATION DB13 + 916. 12.90 458. 141. 136. 136. 
TRANSPOSITION AREA 300.0SQMI (INCHES) 1. 083 1.338 1.338 1.338 

(AC-FT) 227. 280. 280. 280. 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24.95-HR CUMULATIVE AREA = 3.93 SQ MI 
(CFS) (HR) 

(CFS) 

+ 715. 12.95 343. 109. 104. 104. 
(INCHES) .811 1.028 1. 028 1. 028 

(AC-FT) 170. 215. 215. 215. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.95-HR 

(AC-FT) (HR) 
128. 12.95 70. 25. 24. 24. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24.95-HR 

+ (FEET) (HR) 
1353.55 12.95 1349.67 1346.64 1346. 58 1346.58 

I 

l 



I 

I 

I OPERATION STATION 

HYDROGRAPH AT 
+ Sl 

I HYDROGRAPH AT 
S2 

2 COMBINED AT 

I ROUTED TO 

HC2 

R2-3 

I 
HYDROGRAPH AT 

S3 

2 COMBINED AT 
HC3 

I ROUTED TO 
+ R3-4 

HYDROGRAPH AT 
S4 

I 2 COMBINED AT 
HC4 

ROUTED TO 

I HYDROGRAPH AT 

R4-7 

S7 

2 COMBINED AT 

I HYDROGRAPH AT 

IHC7 

+ S5 

I 
ROUTED TO 

R5-6 

HYDROGRAPH AT 
+ S6 

I 2 COMBINED AT 
+ HC6 

I 

I 

I 

I 

I 

I 

I 

I 

I 

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

728. 12.10 70. 20. 19. 

324. 12.10 30. 9. 8. 

1045. 12.10 100. 29. 28. 

998. 12.15 100. 29. 28. 

792. 12.15 84. 23. 23. 

1777. 12.15 182. 52. 50. 

1692. 12.20 182. 52. 50. 

584. 12.10 53. 15. 14. 

2175. 12.20 233. 66. 64. 

2132. 12.20 233. 66. 64. 

220. 12.05 17. 5. 5. 

2261. 12.20 250. 71. 68. 

680. 12.15 75. 22. 21. 

655. 12.20 75. 22. 21. 

412. 12.05 33. 9. 9. 

965. 12.15 107. 31. 30. 

BASIN 
AREA 

.51 

. 22 

. 73 

.73 

.65 

1. 38 

1.38 

. 41 

1. 79 

1. 79 

.13 

1. 92 

.53 

. 53 

.25 

. 78 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

+ 

+ 

+ 

+ 

+ 

+ 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HC7 

R7-12E 

Sl2E 

HC12E 

sa 

RS-9 

S9 

HC9 

R9-ll 

Sll 

IHCll 

SlO 

HCll 

Rlll2W 

Sl2W 

HC12W 

HC12 

Rl2-13 

Sl3 

HC13 

3133. 12.20 

3028. 12.25 

110. 12.00 

3049. 12.25 

552. 12.05 

542. 12.10 

309. 12 .10 

846. 12.10 

720. 12.25 

314. 12 .OS 

803. 12.20 

303. 12.10 

1036. 12.15 

989. 12.25 

176. 12.00 

1045. 12.20 

4045. 12.25 

3913. 12.30 

303. 12.05 

3973. 12.30 

355. 101. 98. 2. 70 

355. 101. 98. 2. 70 

8. 2. 2. .05 

362. 103. 100. 2. 75 

48. 14. 14. .34 

48. 14. 14. .34 

29. 8. 8. .21 

76. 22. 21. .55 

76. 22. 21. .55 

21. 6. 6. .17 

97. 28. 27. . 72 

27. 8. 7. .19 

123. 35. 34. .91 

123. 35. 34. .91 

13. 4. 4. .09 

135. 39. 38. 1.00 

494. 142. 136. 3. 75 

494. 142. 136. 3.75 

19. 5. 5. .17 

512. 146. 141. 3.93 



Sl8 585. 12.05 49. 14. 14. . 36 
ROUTED TO 

DB13 916. 12.90 458. 141. 136. 3.93 ROUTED TO 

+ Rl8-19 530. 12.20 49. 14. 14. .36 
DIVERSION TO 

+ DI27 916. 12.90 458. 141. 136. 3. 93 HYDROGRAPH AT 
Sl9 499. 12.05 37. 10. 10. .29 

HYDROGRAPH AT 
+ DI13 o. .oo o. 0. 0. 3. 93 2 COMBINED AT 

HC19 928. 12.10 86. 24. 23. .65 
ROUTED TO 

RDI13 0. .00 0. 0. 0. 3.93 ROUTED TO 
Rl9-20 851. 12.25 86. 24. 23. . 65 

HYDROGRAPH AT 
Sl4 787. 12.05 61. 17. 16. .49 HYDROGRAPH AT 

S20 125. 12.05 9. 2. 2. . 09 
2 COMBINED AT 

HC14 769. 12.05 59. 16. 16. 4.41 2 COMBINED AT 
HC20 923. 12.20 94. 27. 26. . 73 

ROUTED TO 
Rl416S 685. 12.20 59. 16. 16. 4.41 HYDROGRAPH AT 

+ S21 1075. 12.05 77. 21. 20. . 62 
HYDROGRAPH AT 

SlS 175. 12.05 10. 2. 2. .11 HYDROGRAPH AT 
+ S22 815. 12.10 59. 15. 14. .55 

ROUTED TO 
+ Rl516S 137. 12.20 10. 2. 2. .11 HYDROGRAPH AT 

DI22 285. 12.20 20. 5. 5. 4.87 
HYDROGRAPH AT 

+ Sl6S 321. 12. OS 21. 5. 5. .17 ROUTED TO 
RDI22 214. 12.50 20. 5. 5. 4.87 

3 COMBINED AT 
IHC16S 970. 12.15 88. 24. 23. 4. 70 2 COMBINED AT 

HC22 815. 12.10 79. 20. 19. 5.41 
HYDROGRAPH AT 

+ Sl6N 239. 12.10 23. 7. 6. .17 HYDROGRAPH AT 
S23 629. 12.10 47. 12. 11. .49 

ROUTED TO 
Rl6N-S 204. 12.30 23. 7. 6. .17 HYDROGRAPH AT 

+ S24 274. 12.30 34. 9. 8. .32 
2 COMBINED AT 

HC16S 1093. 12.20 110. 30. 29. 4.87 HYDROGRAPH AT 
S25 49. 12.05 3. 1. 1. . 03 

DIVERSION TO 
DI22 285. 12.20 20. 5. 5. 4.87 ROUTED TO 

R25-26 29. 12.45 3. 1. 1. . 03 
HYDROGRAPH AT 

DI16S 809. 12.20 90. 25. 24. 4.87 HYDROGRAPH AT 
S26 325. 12 .10 24. 6. 6. .21 

ROUTED TO 
+ Rl6-17 695. 12 .40 90. 25. 24. 4.87 2 COMBINED AT 

HC26 326. 12 .10 27. 7. 6. .24 
HYDROGRAPH AT 

Sl7 414. 12.05 27. 7. 7. .29 HYDROGRAPH AT 
+ S27 852. 12.05 70. 20. 19. .51 

2 COMBINED AT 
+ HC17 773. 12.35 116. 32. 31. 5.15 HYDROGRAPH AT 

DI27 916. 12.90 458. 141. 136. 3.93 
HYDROGRAPH AT 



I 
ROUTED TO 

+ RDI27 916. 12.95 457. 141. 136. 3.93 

I 2 COMBINED AT 
HC27 941. 12.10 517. 160. 154. 4.43 

ROUTED TO 
R27-28 939. 12.90 517. 160. 154. 4.43 

HYDROGRAPH AT 
828 

I 
80. 12.00 4. 1. 1. .04 

2 COMBINED AT 
HC28 

ROUTED TO I 957. 12.90 533. 165. 159. .55 

R28-29 954. 13.00 532. 164. 158. .55 

HYDROGRAPH AT 
+ 829 I 181. 12.05 11. 3. 3. .10 

2 COMBINED AT 
HC29 971. 12.20 541. 167. 160. .65 

8 COMBINED AT 
HCBE83 I 4937. 12.10 979. 285. 274. 8. 75 

I *** NORMAL END OF HEC-1 *** 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



APPENDIX G 

Alternative lA Hydrology Calculations 

. . : 
SKYLINE FAN DCR . . . . • . 



I 

I 

I HydroCAD Model Results Alternative 1A Basin 
Head above 42" Culvert 

Invert Outflow Q 
_lf_t2_ _(_cf~ I 

Stage Storage Storage 
Interpolated 
Q for HEC-1 

(ft) (CY) (ac-ft) (cfs) 
0 0 1343 104 0 0 

0.4 0 
0.8 0 I 
1.2 0.24 1344 18,458 11 0.12 
1.6 2.32 
2 6.23 

I 
1345 37,980 24 6.23 

2.4 11.64 

I 2.8 18.25 
3.2 25.8 1346 58,661 36 22.03 
3.6 34.02 
4 42.63 I 1347 80,492 50 42.63 

4.4 51.28 
4.8 59.53 
5.2 66.68 I 1348 103,464 64 63.11 
5.6 71.11 
6 77.38 

6.4 84.77 
I 1349 127,567 79 77.38 

6.8 91.56 

I 7.2 97.88 1350 152,792 95 94.72 
7.6 103.82 
8 109.43 

8.4 114.78 I 
1351 179,132 111 109.43 

8.8 119.88 
9.2 124.77 
9.6 129.48 I 1352 207,489 129 122.33 

10 133.64 1353 236,691 147 133.64 
10.4 137.28 
10.8 140.83 

I 
11.2 144.28 
11.6 147.66 I 

1354 266,746 165 142.56 

12 150.96 1355 297,664 185 150.96 
12.4 154.19 
12.8 157.35 I 
13.2 160.45 1356 329,452 204 158.90 
13.6 163.49 
14 166.48 I 1357 362,120 224 166.48 

14.4 169.41 
14.8 172.3 
15.2 175.13 

I 
1358 395,675 245 173.72 

15.6 177.92 

I 16 180.67 1359 430,126 267 180.67 

I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 **** ** * ** * ** *** ******* ** ** * *** * * *** ** * ** * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

* RUN DATE 03APR13 TIME 10:49:58 

X X xxxxxxx 
X X X 
X X X 
XXX X XXX xxxx 
X X X 
X X X 
X X xxxxxxx 

xxxxx 
X X 
X 
X X XXX X 
X 
X X 

XXX XX 

X 
XX 

X 
X 
X 
X 

XXX 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-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 

LINE 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

HEC-1 INPUT 

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

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 6-HOUR STORM 
FILE NAME: SKYLINE6. OAT 

FILE NAME CHANGED TO SL3-1A-6. OAT 
{SKYLINE OCR PHASE 3 ALTERNATIVE 1A 6-HOUR STORM) 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 
* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - FEBRUARY 2012, SEI 
* DETENTION BASIN DB13 ADDED TO SKYLINE WASH APEX {HC13) 
* 48" DIAMETER RCP - LOW FLOW OUTLET OF DETENTION BASIN CALCULATED USING HY8 
* HYDROGRAPH SPLITTED AT DB13 TO DI13 AND DI27 
* 0 HYDROGRAPH DI13 ROUTED TO S14 
* NO HYDROGRAPH ROUTED TO S24 
* DI24, RDI24 AND HC24 DELETED 
* HYDROGRAPH DI27 ROUTED TO S27 
* DI27, RDI27 AND HC27 ADDED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* 
* REPERFORMED WITH FOLLOWING MODIFICATIONS - FEBRUARY 2013, SEI 
* DETENTION BASIN DB13 MODIFIED BASED ON UPDATED STAGE-STORAGE DATA - BASIN 1A 
* 42" DIAMETER RCP - LOW FLOW OUTLET OF DETENTION BASIN 
* STAGE-OUTFLOW CALCULATED USING HYDROCAD 
* 100% DETENTION BASIN OUTLET HYDROGRAPH ROUTED TO S27 THROUGH DI27 
* (TO PROSPECT WASH) 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 

* 
IT 3 300 
IN 15 
IO 5 
JD 2. 80 0.01 
PC . 000 .008 . 016 . 025 . 033 . 041 .050 . 058 • 066 
PC .087 .099 .118 .138 .216 .377 .834 • 911 . 931 
PC . 962 • 972 • 983 . 991 1. 000 
JD 2. 78 0. 50 
JD 2. 73 2. 80 
PC • 000 • 009 • 016 .025 . 034 . 042 .051 . 059 . 067 
PC • 087 .100 .120 .163 .252 . 451 • 694 . 837 . 900 
PC • 950 • 963 • 975 . 988 1. 000 
JD 2. 58 16.0 

• 071 
. 950 

• 076 
• 938 

PAGE 



LINE 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

61 
62 
63 

64 
65 
66 
67 
68 
69 

HEC-1 INPUT 

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

PC 
PC 
PC 
JD 
PC 
PC 
PC 
JD 
PC 
PC 
PC 

. 000 

.135 

. 946 
2. 27 
• 000 
.179 
. 927 
2. 24 
. 000 
• 212 
• 907 

• 015 
.152 
.960 
90.0 
.021 
. 201 
• 945 

100.0 
. 024 
. 239 
. 930 

• 020 
.175 
• 973 

. 035 
• 232 
. 964 

. 043 

. 271 

. 954 

. 030 

. 222 

. 987 

• 051 
. 281 
. 982 

. 059 

. 321 

. 977 

• 048 
. 304 

1. 000 

.071 
• 364 

1. 000 

. 078 

. 408 
1.000 

BASIN S1 - BEGINNING OF SKYLINE WASH 

* DDM Updated ***** 

KK S1 
KM BASIN Sl 

. 063 

. 472 

.087 
• 500 

. 098 

. 515 

. 076 

. 670 

.105 

. 658 

.119 

. 627 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= .6 S= 1102.5 Kn= .050 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA . 51 
LG .25 .25 3.95 .53 18.00 
UI 103. 273. 577. 783. 1122. 746. 585. 
UI 248. 206. 151. 123. 102. 79. 60. 
UI 20. 20. 20. 20. 20. 0. 0. 
UI 0 . 0. 0. 0 . 0. 0. 0. 

BASIN S2 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM Updated ***** 

KK S2 
KM BASIN S2 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L::: . 9 Lea= . 6 S= 916.1 Kn= . 050 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .22 
LG .25 .25 3.95 .53 18.00 
UI 46. 130. 269. 364. 496. 310. 251. 
UI 105. 82. 60. 51. 38. 32. 23. 
UI 9. 9. 9. 9. 0. 0. 0. 
UI 0. 0. 0 . 0 . 0. 0. 0. 
* DDM * * * * * Preserved 

KK HC2 

• 090 
. 796 

.125 

. 773 

.141 

. 735 

16.6 

489. 
51. 

0. 
0. 

16.0 

207. 
23. 
0. 
0. 

.105 
• 868 

.143 

. 841 

.162 
• 814 

400. 
48. 
0. 
0. 

166. 
12. 

0. 
0. 

.119 

.912 

.160 
• 888 

.186 

. 864 

306. 
20. 

0. 
0. 

124. 
9. 
0. 
0. 

KM COMBINE HYDROGRAPHS FROM S1 AND S2 - UPSTREAM PORTION OF SKYLINE WASH 
HC 2 0.7296 
* DDM ***** Preserved ***** 

KK R2-3 
KM ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 2930 .029 
RX 1000 1030 1100 1120 1130 1190 1220 1250 
RY 1626 1624 1594 1594 1596 1624 1626 1625 

BASIN S3 - MAIN SUBBASIN FOR GRANITE FALLS WASH 
* DDM Updated ***** 

PAGE 2 

LINE 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

82 
83 
84 
85 

86 
87 
88 
89 
90 
91 

92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 

103 
104 
105 
106 

107 
108 
109 
110 
111 
112 

HEC-1 INPUT 

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

KK 

KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

S3 
BASIN S3 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1. 5 Lea= 1. 0 S= 481.0 Kn= . 040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.65 

. 20 
104. 
420. 

70. 
20. 

0. 

.25 
180. 
348. 

51. 
20. 
0. 

4.00 
422. 
274. 

51. 
0. 
0. 

. 52 
652. 
245. 

49. 
0. 
0. 

13.00 
797. 
212. 

20. 
0. 
0. 

1088. 
164. 

20. 
0. 
0. 

945. 
133. 

20. 
0. 
0. 

* DDM Preserved 

KK HC3 

21.0 

652. 
115. 
20. 

0. 
0. 

567 • 
99 . 
20. 

0. 
0. 

492. 
80. 
20 . 
0. 
0. 

KM COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM S3 - CONFLUENCE OF SKYLINE 
KM WASH AND GRANITE FALLS WASH 
HC 2 1.3787 
* DDM ***** Preserved ***** 

KK R3-4 
KM ROUTE COMBINED HYDROGRAPHS HC3 THROUGH S4 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 2927 .032 
RX 1000 1030 1085 1160 1200 1240 1250 1275 
RY 1520 1518 1496 1496 1498 1516 1518 1520 
* BASIN S4 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 

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

KK S4 
KM BASIN S4 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.3 Lea~ .6 s~ 503.9 Kn~ .040 LAG~ 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA . 41 
LG .20 .25 4.00 .52 13.00 
UI 85. 231. 486. 656. 913. 579. 465. 
UI 196. 156. 114. 95. 73. 63. 41. 
UI 16. 16. 16. 16. 0. 0. 0. 
UI 0. 0. 0 . 0 . 0. 0. 0. 
* DDM Preserved ***** 

HC4 

16.2 

386. 
41. 

0. 
0. 

312. 
28. 
0. 
0. 

234. 
16. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R3-4 WITH HYDROGRAPH FROM S4 - CONCENTRATION POINT 

* DDM 

KK 
KM 
RS 
RC 
RX 

RY 

ON SKYLINE WASH. 
2 1. 7864 

Preserved ***** 

R4-7 
ROUTE COMBINED HYDROGRAPHS 

1 FLOW -1 
.07 .036 .07 2211 

1000 1025 1055 1120 
1462 1460 1462 1462 

HC4 THROUGH S7 - SKYLINE WASH 

.022 
1145 
1432 

1180 
1432 

1240 
1456 

1370 
1462 

BASIN S7 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 
WASH 

* DDM Updated ***** 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

124 
125 
126 
127 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 

140 
141 
142 
143 
144 
145 

146 
147 
148 
149 
150 
151 
152 
153 
154 
155 

HEC-1 INPUT 

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

KK S7 
BASIN S7 KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .9 Lea~ .6 S~ 955.3 Kn~ .040 LAG~ 

KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS 
.13 
• 20 
37. 
41. 
o. 
o. 

.25 
147. 

30. 
0. 
0. 

4.00 
254. 

22. 
0. 
0. 

Preserved ***** 

. 52 
365. 
17. 
0. 
0. 

KK IHC7 

USED FOR THIS BASIN 

12.00 
229. 178. 
12. 7. 

0. 0. 
0. 0. 

137. 
7. 
0. 
0. 

12.7 

97. 
7. 

0. 
0. 

78. 
7. 
0. 
0. 

53. 
0. 
0. 
0. 

KM COMBINE HYDROGRAPHS R4-7 AND S7 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
KM WASH 
HC 2 1. 9208 

BASIN 55 - BEGINNING OF MOUNTAIN WASH 

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

KK S5 
KM BASIN 55 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.4 Lea~ .7 S~ 654.8 Kn~ .050 LAG~ 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .53 
LG .25 .25 3.95 .53 20.00 
UI 89. 164. 385. 573. 705. 9.88. 689. 
UI 334. 265. 219. 195. 157. 120. 104. 
UI 43. 43. 43. 18. 17. 17. 17. 
UI 17. 0 . 0 . 0. 0 . 0. 0. 
UI 0 • 0. 0 . 0. 0. 0. 0. 
* DDM Preserved 

R5-6 KK 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH S5 THROUGH S6 - MOUNTAIN WASH 
1 FLOW -1 

.07 .036 .07 
1000 1025 1075 
1480 1476 1476 

2494 
1105 
1460 

. 030 
1150 
1454 

1170 
1454 

BASIN S6 - SUBBASIN TRIBUTARY TO MOUNTAIN WASH 

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

KK S6 
KM BASIN S6 

1220 
1478 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .4 S= 491.4 Kn= .042 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .25 
LG .21 .25 4.00 .52 15.00 
UI 75. 289. 495. 680. 415. 323. 244. 
UI 71. 52. 35. 33. 13. 13. 13. 
UI 0. 0. 0 • 0. 0 • 0. 0. 
* DDM ***** Preserved ***** 

20.2 

532. 
93. 
17. 
o. 
0. 

1240 
1480 

12.3 

172. 
13. 

0. 

459. 
68. 
17. 

0. 
0. 

135. 
0. 
0. 

3.96. 
65. 
17. 

0. 
0. 

93. 
0. 
0. 

PAGE 

LINE 

156 
157 
158 
159 

160 
161 
162 
163 

164 
165 
166 
167 
168 
169 

170 
171 
172 
173 
174 
175 
176 
177 
178 
179 

180 
181 
182 
183 

184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 

HEC-1 INPUT 

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

KK HC6 
KM COMBINE HYDROGRAPHS R5-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 
KM SKYLINE WASH 
HC 2 0. 7787 
* DDM ***** Preserved 

KK HC7 
KM COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH WITH 
KM SKYLINE WASH 
HC 2 2. 6995 
* DDM ***** Preserved 

KK R7-12E 
KM ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 1930 .0166 
RX 1000 1085 1170 1240 1255 1265 1310 1350 
RY 1430 1424 1422 1420 1422 1424 1428 1430 

BASIN Sl2E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 

* DDM ***** Updated 

KK S12E 
KM BASIN Sl2E 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .6 Lea~ .2 s~ 142.9 Kn~ .030 LAG~ 7.8 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 05 

.15 .25 3.91 .55 18.00 
47. 167. 200. 114. 70. 44. 27. 16. 

5. 5. 0. 0. 0. 0. 0. 0. 
o. 0. 0. 0. 0. 0. 0. 0. 

Preserved 

KK HC12E 

11. 
0. 
0. 

5. 
0. 
0. 

KM COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
KM SKYLINE WASH 
HC 2 2.7544 

BASIN S8 - BEGINNING OF PYRITE WASH 
* DDM Updated ***** 

KK S8 
KM BASIN S8 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .8 Lea~ .4 s~ 692.1 Kn~ .050 LAG~ 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .34 
LG .25 .25 3.95 .53 20.00 
UI 88. 352. 614. 906. 585. 452. 354. 
UI 105. 81. 62. 43. 38. 17. 17. 
UI 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0 . 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

13.0 

254. 
17. 

0. 
0. 

200. 
17. 
0. 
0. 

145. 
17. 
0. 
0. 
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LINE 

195 
196 
197 
198 
199 
200 

201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 

212 
213 
214 
215 

216 
217 
218 
219 
220 
221 

222 
223 
224 
225 
226 
227 
228 
229 
230 
231 

HEC-1 INPUT 

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

KK R8-9 
KM ROUTE HYDROGRAPH 58 THROUGH S9 - PYRITE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 911 .013 
RX 1000 1020 1050 1065 1080 1125 1185 
RY 1518 1518 1494 1492 1494 1494 1520 
* BASIN 59 - SUBBASIN TRIBUTARY TO PYRITE WASH 

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

KK 59 
KM BASIN S9 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.0 Lea= ,7 S= 415.7 Kn= .040 LAG= 
KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA .21 
LG .20 .25 3.95 .53 17.00 
or 44. 126. 259. 351. 471. 293. 238. 
UI 99. 77. 56. 48. 35. 29. 22. 
or 8. 8. 8 . 8. o . o. o. 
or o. o. o . o . o . o. o. 
* DDM ***** Preserved 

KK HC9 

1190 
1524 

15.9 

196. 
22. 

0. 
0. 

157. 
10. 
0. 
0. 

117. 
8. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH RB-9 WITH HYDROGRAPH S9 - CONCENTRATION POINT 
KM ON PYRITE WASH 
HC 2 0.5472 
* DDM ***** Preserved ***** 

KK R9-11 
KM ROUTE COMBINED HYDROGRAPHS HC9 THROUGH Sll - PYRITE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3462 .023 
RX 1000 1080 1090 1120 1140 1290 1340 1375 
RY 1496 1494 1492 1472 1471 1472 1490 1494 
* BASIN Sll -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 

* DDM ***** Updated 

KK S11 
KM 
KM 

BASIN S11 

KM 
KM 
BA 
LG 
or 
or 
or 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .7 Lea= .3 S= 797.1 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.17 
• 20 
96. 
23. 

0. 

.25 
360. 
12. 
0. 

4.00 
590. 

12. 
0. 

Preserved ***** 

. 52 
366. 
12. 

0. 

11.00 
262. 

0. 
0. 

169. 
0. 
0. 

119. 
0. 
0. 

9.3 

73. 
0. 
0. 

51. 
0. 
0. 

32. 
0. 
0. 

PAGE 

LINE 

232 
233 
234 
235 

236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 

247 
248 
249 
250 

251 
252 
253 
254 
255 
256 
257 

2~ 

259 
2W 
2U 
2~ 

2D 
2H 
2~ 

2~ 
zn 

268 
269 
270 
271 

HEC-1 INPUT 

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

KK IHC11 
KM COMBINE ROUTED HYDROGRAPH R9-11 WITH HYDROGRAPHS S11 - UPSTREAM OF 
KM CONFLUENCE WITH WAGON WASH 
HC 2 0. 7154 
* BASIN S10 - BEGINNING OF WAGON WASH 
* DDM ***** Updated 

KK S10 
KM BASIN S10 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.0 Lea~ .5 S~ 896.9 Kn~ .048 LAG~ 

KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA .19 
LG .24 .25 3.95 .53 18.00 
or 46. 157. 302. 430. 397. 263. 213. 
or 71. 55. 43. 35. 23. 23. 11. 
or 9. o. o. o. o. o. o. 
or o. o. o. o. o. o. o. 
* DDM ***** Preserved 

KK HC11 

14.2 

167. 
9. 
0. 
0. 

122. 
9. 
0. 
0. 

101. 
9. 
0. 
0. 

KM COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH S10 - CONFLUENCE OF WAGON WASH 
KM WITH PYRITE WASH 
HC 2 0.9089 
* DDM ***** Preserved ***** 

KK R1112W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH S12W - CONTINUATION OF PYRITE 
KM 
RS 
RC 
RX 
RY 

WASH DOWNSTREAM OF 
1 FLOW -1 

.07 .036 .07 
1000 1030 1065 
1422 1420 1410 

CONFLUENCE WITH WAGON WASH 

1501 .019 
1150 
1410 

1240 
1410 

1330 
1412 

1375 
1414 

1410 
1428 

BASIN S12W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 

* DDM ***** Updated 

S12W 
BASIN S12W 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
or 
or 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .7 Lea= .2 S= 153.6 Kn~ .030 LAG~ 

PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.09 

.15 
68. 
7. 
0. 

KK HC12W 

.25 
246. 

7. 
0. 

3. 91 
330. 

0. 
0. 

Preserved 

. 55 
189. 

0. 
0. 

18.00 
123. 

0. 
0. 

79. 
0. 
0. 

47. 
0. 
0. 

8.2 

31. 
0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

KM COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH S12W - CONFLUENCE OF SKYLINE 
KM 
HC 

WASH WITH PYRITE WASH 
2 0. 9994 

* DDM ***** Preserved ***** 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

272 
273 
274 
275 

276 
277 
278 
279 
280 
281 

282 
283 
284 
285 
286 
287 
288 
289 
290 
291 

292 
293 
294 

295 
296 
297 
298 
299 

300 
301 

302 
303 
304 

305 

306 
307 

HEC-1 INPUT 

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

KK 
KM 
KM 
HC 
* DDM 

HC12 
COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 

2 3.7538 
Preserved ***** 

KK Rl2-13 
KM ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S13 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 1854 .017 
RX 1000 lOBO 1110 1320 1370 1420 1500 1550 
RY 1400 1392 1384 1382 1382 1380 1380 1400 
* BASIN S13 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 

* DDM ***** Updated 

KK Sl3 
KM BASIN Sl3 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .3 S= 174.2 Kn= .030 LAG= 10.1 
KM 
BA 
LG 
UI 
UI 
UI 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.17 
.15 
82. 
28. 
0. 

.25 
312. 

20. 
0. 

3.88 
550. 

11. 
0. 

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

KK HC13 

.56 
397. 

11. 
0. 

4. 00 
278. 

11. 
0. 

195. 
0. 
0. 

135. 
0. 
0. 

90. 
0. 
0. 

64. 
0. 
0. 

43. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH Rl2-13 WITH HYDROGRAPH Sl3 - SKYLINE WASH 
HC 2 3.9274 
* KO 3 

KK DB13 
KM DETENTION BASIN AT SKYLINE WASH APEX 
RS 1 STOR 0 
sv o.o 11.0 24.0 36.0 50.0 64.0 79.0 95.0 111.0 129.0 
sv 147.0 165.0 185.0 204.0 224.0 245.0 267.0 

SE 1343.0 1344.0 1345.0 1346.0 1347.0 1348.0 1349.0 1350.0 1351.0 1352.0 
SE 1353.0 1354.0 1355.0 1356.0 1357.0 1358.0 1359.0 

SQ 0.0 
SQ 133.64 
KO 3 
* DDM 

KK DI13 
* KM 
* DT DI24 
* DI 0 
* DQ 0 

0.12 6.23 22.03 42.63 63.11 77.38 94.72 
142.56 150.96 158.90 166.48 173.72 180.67 

Preserved ***** 

SPLIT FLOW AT HC13; MAIN FLOW TO S24 AND MINOR FLOW TO Sl4 

201 
201 

556 
461 

1353 
879 

2595 4157 
1427 2078.5 

KM SPLIT FLOW AT DB13; ALL FLOW TO S27 AND NONE TO S14 
DT DI27 

109.43 122.33 

PAGE 

LINE 

308 
309 

310 
311 
312 
313 
314 
315 

316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 

327 
328 
329 
330 

331 
332 
333 
334 
335 
336 
337 

338 
339 
340 
341 
342 
343 
344 
345 
346 
347 

HEC-1 INPUT 

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

DI 
DQ 
* DDM 

KK RDI13 

200 500 
200 500 

Preserved ***** 

1000 
1000 

2500 
2500 

4000 
4000 

KM 
RS 
RC 
RX 

ROUTE HYDROGRAPH DI13 THROUGH $14 -SKYLINE WASH DOWNSTREAM OF SPLIT 
1 FLOW -1 

.07 .036 .07 
1000 1025 1270 

4353 
1280 

. 021 
1320 

RY 1360 1354 1354 1356 1356 
* BASIN Sl4 - BEGINNING OF COYOTE WASH 
* DDM ***** Updated 

KK Sl4 
KM BASIN Sl4 

1330 
1358 

1370 
1358 

KM 
KM 
KM 
BA 

LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .6 S= 340.7 Kn= .030 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

• 49 
.15 

144. 
145. 

0. 
0. 

.25 
562. 
101. 

0. 
0. 

3. 91 
962. 

72. 
0. 
0. 

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

KK HC14 

. 55 
1341. 

65. 
0. 
0. 

11.00 
822. 

31. 
0. 
0. 

640. 
25. 
0. 
0. 

487. 
25. 
o. 
o. 

1385 
1360 

12.4 

343. 
25. 
0. 
0. 

270. 
25. 
0. 
0. 

185. 
0. 
o. 
0. 

KM COMBINE ROUTED HYDROGRAPH RDI13 WITH HYDROGRAPH Sl4 - SPLIT FLOW FROM 
KM SKYLINE WASH AND COYOTE WASH SUBBASIN 
HC 2 4.4139 
* DDM ***** Preserved ***** 

KK Rl416S 
KM 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC14 THROUGH Sl6S - SKYLINE WASH DOWNSTREAM 
OF 

3 
• 07 

1000 
1236 

CONFLUENCE WITH 
FLOW -1 
.036 .07 
1035 1150 
1234 1234 

COYOTE WASH 

3140 . 017 
1180 1320 
1232 1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN Sl5 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 
* DDM ***** Updated 

KK Sl5 
KM BASIN Sl5 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .3 S= 105.0 Kn= .030 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .11 
LG 
UI 
UI 
UI 
* DDM 

.15 
56. 
19. 

0. 

.27 
213. 

9. 
0. 

3. 40 
370. 

7. 
0. 

Preserved 

• 77 
246. 

7. 
0. 

.00 
176. 

7. 
0. 

120. 
0. 
0. 

84. 
0. 
0. 

9.8 

54. 
0. 
0. 

37. 
0. 
0. 

25. 
0. 
0. 
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LINE 

348 
349 
350 
351 
352 
353 
354 

3~ 

356 
3~ 

3~ 

359 
3~ 

3~ 

3~ 

3~ 

3M 

365 
366 
367 
368 

369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 

380 
381 
382 
383 
384 
385 

HEC-1 INPUT 

IO ..•.... 1. •.••.. 2 ....... 3 ....... 4 ...•..• 5 ....••. 6 ....... 7 ......• 8 ......• 9 •..••• 10 

KK R1516S 
KM ROUTE HYDROGRAPH HC15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 
KM CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 2218 .018 
RX 1000 1035 1150 1180 1320 1360 1480 1481 
RY 1236 1234 1234 1232 1232 1234 1236 1236 
* BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 

* DDM ***** Updated 

KK S16S 
KM BASIN S16S 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .3 S= 116.4 Kn= .030 LAG= 9.3 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.17 

.15 .25 3.95 .53 6.00 
100. 373. 611. 379. 271. 175. 123. 76. 

23. 12. 12. 12. 0. 0. o. 0. 
0. 0. 0. 0. 0. 0. o. 0. 

Preserved ***** 

KK IHC16S 

53. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 
KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 
HC 3 4. 6952 

BASIN S16N - SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM ***** Updated 

KK S16N 
KM BASIN S16N 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .6 S= 653.2 Kn= .050 LAG= 16.5 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

.17 
• 25 
34. 
80. 

6. 
0. 

KK R16N-S 

.25 
90. 
66. 

6. 
0. 

3. 95 
189. 

48. 
6. 
0. 

Preserved 

.53 
256. 

39. 
6. 
0. 

18.00 
366. 

32. 
6. 
0. 

KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH S16N THROUGH S16S 

* DDM 

4 FLOW -1 
.07 .036 .07 

1000 1035 1150 
1236 1234 1234 

Preserved ***** 

3230 .022 
1180 1320 
1232 1232 

238. 
26. 

0. 
0. 

1360 
1234 

189. 
19. 

0. 
0. 

1480 
1236 

158. 
16. 

0. 
0. 

1481 
1236 

129. 
15. 

0. 
0. 

34. 
0. 
0. 

98. 
6. 
0. 
0. 
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LINE 

386 
387 
388 
389 

390 
391 
392 
393 
394 

395 
396 
397 
398 
399 
400 

401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 

412 
413 
414 
415 

416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 

HEC-1 INPUT 

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

KK HC16S 
KM COMBINE ROUTED HYDROGRAPH R16N-S AND IHC16S 
KM SKYLINE WASH DOWNSTREAM OF COYOTE WASH 
HC 2 4.8652 
* DDM ***** Preserved ***** 

KK DI16S 
KM 
DT 
DI 
DQ 

SPLIT 
DI22 

FLOW AT HC16S; MAIN FLOW TO S17 AND MINOR FLOW TO S22 

0 
0 

* DDM 

46 
0 

144 
8 

Preserved ***** 

344 
52 

708.5 
153 

1223 
329 

KK R16-17 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH DI16S THROUGH Sl 7 
5 FLOW -1 

.07 .036 .07 4341 .015 
1000 1060 1090 1120 1145 1180 
1202 1200 1199.5 1200 1199 1199 

1200 
1200 

1320 
1202 

BASIN Sl 7 -· SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
* OF WATERSHED 

* DDM ***** Updated 

S17 
BASIN S17 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KK 
KM 
KM 
KM 

KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= .9 Lea= .5 S= 117.9 Kn= .030 LAG= 12.8 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
. 29 
.15 
79. 
89. 

0. 
0. 

HC17 

.26 
311. 

66. 
0. 
0. 

3.60 
540. 

50. 
0. 
0. 

Preserved 

. 67 
784. 

37. 
0. 
0. 

• 00 
495. 

28. 
0. 
0. 

385. 
15. 

0. 
0. 

298. 
15. 

0. 
0. 

212. 
15. 

0. 
0. 

170. 
15. 

0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE OF 
BUCKEYE F.R.S. NO. 3 

2 5.1537 
BASIN S18 - BEGINNING OF RATTLER WASH 

* DDM ***** Updated 

KK 
KM 
KM 
KM 

KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

S18 
BASIN S18 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea= .4 S= 292.7 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.36 

. 20 
96. 

111. 
0. 
0. 

.25 
380. 

84. 
0. 
0. 

3. 95 
662. 

64. 
0. 
o. 

Preserved ***** 

.53 
968. 

46. 
0. 
0. 

17.00 
618. 
38. 
0. 
0. 

479. 
18. 

0. 
0. 

373. 
18. 

0. 
0. 

12.9 

267. 
18. 

0. 
0. 

211. 
18. 
0. 
0. 

117. 
0. 
0. 
0. 

149. 
0. 
0. 
0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

427 
428 
429 
430 
431 
432 

433 
434 
435 
436 
437 
438 
439 
440 
441 
442 

443 
444 
445 

446 
447 
448 
449 
450 
451 

452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 

463 
464 
465 
466 

HEC-1 INPUT 

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

KK R18-19 
KM 
RS 
RC 
RX 

RY 

ROUTE HYDROGRAPH 
2 FLOW -1 

.07 .036 .07 
1000 1050 1100 
1266 1264 1242 

HC18 THROUGH S19 

4253 . 02 
1125 1140 
1240 1242 

BASIN S19 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated 

KK S19 
KM BASIN S19 

1180 
1264 

1240 
1266 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1241 
1266 

L= 1.2 Lea= .8 S= 824.8 Kn= .030 LAG= 11.6 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.29 

.15 .25 4.00 .52 12.00 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

102. 389. 662. 802. 483. 372. 266. 195. 138. 
72. 51. 41. 22. 16. 16. 16. 0. 0. 

0. 0. 0. o. o. 0. 0. 0. 0. 
* DDM Preserved ***** 

HC19 KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R18-19 WITH HYDROGRAPH Sl9 - RATTLER WASH 
0.6498 

* DDM Preserved ***** 

KK R19-20 
KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 
RS 2 FLOW -1 
RC .07 .036 .07 3740 .022 
RX 999 1000 1030 1095 1130 1150 1220 1221 
RY 1208 1208 1206 1204 1204 1206 1208 1208 
* BASIN S20 - SUBBASIN OF RATTLER WASH 

* DDM ***** Updated 

KK S20 
KM BASIN S20 
KM 
KM 
KM 
BA 
LG 
UI 
UI 

UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .4 S= 84.1 Kn= .030 LAG= 13.0 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

• 09 
.15 .26 3.60 .67 4.00 
22. 88. 155. 228. 147. 114. 89. 64. 
26. 20. 16. 11. 10. 4. 4. 4. 

0. 0. 0. 0. 0. 0. 0. 0. 
o. 0. 0. 0. 0. 0. 0. 0. 

* DDM ***** Preserved 

KK HC20 

50. 
4. 
0. 
0. 

99. 
0. 
0. 

36. 
4. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R19-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
KM OF STUDY AREA NORTH OF BUCKEYE F, R, S . NO, 3 
HC 2 0.7344 
* BASIN S21 -SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 

* DDM ***** Updated ***** 
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LINE 

467 
468 
469 
470 
471 
472 
473 
474 
475 
476 

477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 

488 
489 
490 

491 
492 
493 
494 
495 
496 

497 
498 
499 

500 
501 
502 
503 
504 
505 
506 
507 
508 

HEC-1 INPUT 

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

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

S21 
BASIN S21 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1. 2 Lea= • 6 S= 780. 6 Kn= • 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 62 

.15 
245. 
136. 

0. 

.25 
927. 

93. 
0. 

4.10 
1593. 

67. 
0. 

. 51 
1636. 

36. 
0. 

10.00 
1019. 

36. 
0. 

766. 
36. 
0. 

522. 
0. 
0. 

BASIN S22 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 

* DDM ***** Updated 

S22 
BASIN S22 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.3 Lea= .4 S= 110.1 Kn= .029 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS 

. 55 

.16 
135. 
188. 

26. 
0. 

.25 
496. 
151. 

0. 
0. 

3. 91 
909. 
108. 

0. 
0. 

* DDM ***** Preserved 

KK DI22 

• 53 
1351. 

84. 
0. 
0. 

USED FOR THIS BASIN 

1. 00 
1029. 742. 

66. 51. 
0. 0. 
0. 0. 

594. 
26. 

0. 
0. 

11.0 

392. 
0. 
0. 

13.7 

451. 
26. 

0. 
0. 

KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S22 
DR DI22 
* DDM ***** Preserved ***** 

KK RDI22 

260. 
0. 
0. 

332. 
26. 
0. 
0. 

190. 
0. 
0. 

268. 
26. 
0. 
0. 

KM ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE WASH 
RS 8 FLOW -1 
RC .07 .036 .07 4253 .015 
RX 997 998 999 1000 1060 1210 1300 1300 
RY 1217 1216 1216 1215 1215 1216 1216 1217 
* DDM ***** Preserved ***** 

KK HC22 
KM COMBINE HYDROGRAPHS AT HC22 
HC 2 5.4141 
* BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated 

KK S23 
KM BASIN S23 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.6 Lea= .5 S= 112.1 Kn= .028 LAG= 15.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .49 
LG 
UI 
UI 

.17 
108. 
217. 

.26 
331. 
155. 

3.50 
660. 
125. 

.70 2.00 
901. 1086. 

98. 81. 
670. 

53. 
547. 

53. 
446. 
31. 

338. 
21. 

263. 
21. 
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LINE 

509 
510 

511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 

~5 

~6 
~7 

528 
529 
5~ 
5ll 
5~ 

5TI 
5~ 

535 
536 
537 
538 
539 
540 

HEC-1 INPUT 

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

UI 21. 21. 21. 0. 0. 0. 0. 
UI 0 . 0. 0. 0 . 0. 0. 0. 
* BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 

* DDM ***** Updated 

KK S24 
KM BASIN S24 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

0. 
0. 

KM L~ 2.4 Lea~ 1.2 S~ 113.8 Kn~ .037 LAG~ 32.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .32 
LG .20 .25 4.00 .51 1.00 
UI 33. 33. 66. 117. 171. 211. 242. 273. 
UI 241. 206. 189. 172. 157. 142. 129. 111. 
UI 78. 73. 65. 54. 45. 42. 37. 36. 
UI 25. 22. 16. 16. 16. 16. 13. 6. 
UI 6. 6. 6. 6. 6. 6. 6. 6. 
UI 0. 0 . 0 . 0. 0 . 0 . 0. 0. 
UI 0 . 0 . 0 . 0. 0 . 0 . 0. 0. 
* DDM ***** Preserved 
* KK DI24 
* KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 
* DR DI24 

* DDM ***** Preserved ***** 
* KK RDI24 

* KM 
* RS 

RC 
* RX 
* RY 

ROUTE HYDROGRAPH DI24 THROUGH S24 
5 FLOW -1 

.07 .036 .07 9929 . 02 
1000 1045 1060 1080 1100 
1222 1220 1218 1218 1216 

* DDM ***** Preserved ***** 
* KK HC24 
* KM COMBINE HYDROGRAPHS AT HC24 
* HC 2 4.2443 

1120 
1216 

1155 
1220 

1220 
1220 

BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 

* DDM ***** Updated 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

S25 
BASIN S25 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .7 Lea~ .3 s~ 103.0 Kn~ .030 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 03 

.15 
13. 

4. 
0. 

.25 
50. 
3. 
0. 

4.15 
87. 
2. 
0. 

Preserved 

.49 
61. 

2. 
0. 

. 00 
43. 
2. 
o. 

30. 
0. 
0. 

21. 
0. 
0. 

KK R25-26 

10.0 

14. 
0. 
0. 

0. 
0. 

350. 
96. 
30. 

6. 
6. 
0. 
0. 

10. 
0. 
0. 

KM ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
KM WATSON ROAD AND MCDOWELL ROAD 
RS 8 FLOW -1 
RC 
RX 

. 07 
1000 

. 036 
1045 

.07 
1060 

6571 
1080 

. 02 
1100 1120 1155 1220 

0. 
0. 

361. 
84. 
25. 

6. 
0. 
0. 
0. 

7. 

0. 
0. 
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LINE 

541 

542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 

553 
554 
555 
556 

5~ 

5~ 

59 
5~ 

5M 
5~ 

5~ 

5~ 

5~ 

5H 
5~ 

568 
569 
570 
571 

572 
573 
574 
575 
576 
577 

HEC-1 INPUT 

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

RY 1222 1220 1218 1218 1216 1216 1220 
BASIN S26 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 

* DDM ***** Updated 

KK S26 
KM BASIN S26 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

• 21 
.16 
52. 
74. 
10. 

0. 

.25 
187. 

59. 
0. 
0. 

4.20 
347. 

43. 
0. 
0. 

* DDM ***** Preserved 

KK HC26 

. 47 
513. 

33. 
0. 
0. 

1. 00 
403. 
25. 

0. 
0. 

286. 
21. 

0. 
0. 

230. 
10. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26 

1220 

13.8 

177. 
10. 

0. 
0. 

KM AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 
HC 2 0.2377 
* BASIN S27 - BEGINNING OF PROSPECT WASH 
* DDM ***** Updated 

S27 
BASIN S27 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= 1.4 Lea= .5 S= 345.2 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

• 51 
.15 

146. 
157. 

0. 
0. 

DI27 

.25 
575. 
111. 

0. 
0. 

4. 00 
989. 

82. 
0. 
0. 

Preserved 

. 52 
1411. 

67. 
0. 
0. 

16.00 
878. 

41. 
0. 
0. 

682. 
26. 

0. 
0. 

524. 
26. 

0. 
0. 

12.6 

370. 
26. 
0. 
0. 

129. 
10. 

0. 
0. 

295. 
26. 
0. 
0. 

KK 
KM 
KM 
DR 

RETURN DIVERTED HYDROGRAPH FROM DI27 DOWNSTREAM OF DB13 TO ROUTE 
AND COMBINE WITH S27 

* DDM 

KK 
KM 
RS 
RC 
RX 
RY 
* DDM 

DI27 

Preserved ***** 

RDI27 
ROUTE HYDROGRAPH DI27 THROUGH S27 

1 FLOW -1 
.07 .040 .07 

1000 1050 1100 
1222 1221 1221 

Preserved ***** 

1200 . 02 
1120 1125 
1216 1216 

1145 
1221 

1195 
1221 

1245 
1222 

105. 
10. 
0. 
0. 

201. 
0. 
0. 
0. 
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I 

I 

I 

I 

I 

I LINE 

578 
579 

I 580 

581 
582 
583 
584 

I 585 
586 

I 
587 
588 
589 
590 
591 
592 

I 593 
594 
595 
596 

I 597 
598 
599 
600 

I 601 
602 
603 
604 
605 

I 606 

607 

I 608 
609 
610 
611 
612 
613 

I 614 
615 
616 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

IO ....... 1. •••••. 2 ••••••• 3 •••.•.• 4 ....... 5 ...•..• 6 .••.•.. 7 •..•... 8 ..•.•.. 9 .....• 10 

KK HC27 
KM COMBINE HYDROGRAPHS AT HC2 7 
HC 2 4. 4343 

KK R27-28 
KM ROUTE HYDROGRAPH S27 THROUGH S28 
RS 1 FLOW -1 
RC . 07 . 036 . 07 2482 .022 
RX 1000 1060 1090 1100 1120 1130 1160 1230 
RY 1250 1248 1240 1238 1238 1240 1242 1250 

BASIN S28 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

KK S28 
KM BASIN S28 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .4 Lea= .2 S= 120.0 Kn= .028 LAG= 6.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA • 04 
LG .17 .25 4.15 .48 2. 00 
UI 55. 180. 114. 65. 36. 19. 11. 4. 4. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved 

KK HC28 
KM COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH S28 - PROSPECT WASH 
KM AT WATSON. ROAD CROSSING 
HC 2 0.5526 
* DDM ***** Preserved ***** 

KK R28-29 
KM ROUTE COMBINED HYDROGRAPHS HC28 THROUGH S29 
RS 2 FLOW -1 
RC . 07 .036 .07 3804 . 0184 
RX 1000 1000 1110 1125 1165 1170 1250 
RY 1192 1192 1190 1188 1188 1190 1192 

BASIN S29 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

S29 
BASIN S29 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 7 Lea= . 3 S= 102.9 Kn= , 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.10 

.15 .25 4.15 .49 • 00 
55. 207. 343. 215. 154. 101. 71. 
14. 7. 7. 7. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved 

1251 
1192 

9. 4 

44. 31. 
0. 0. 
0. 0. 

0. 
0. 
0. 

20. 
0. 
0. 

PAGE 16 

LINE 

617 
618 
619 
620 

621 
622 
623 
624 

HEC-1 INPUT 

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

HC29 
COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH S29 - PROSPECT WASH 
AT BUCKEYE F.R.S. NO 3 

KK 
KM 
KM 
HC 2 0. 6515 

* DDM Preserved 

KK HCBES3 
KM COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3 
HC 8 8.7485 
zz 

PAGE 17 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

LINE 

NO. 

39 

50 

61 

64 

70 

82 

(V) ROUTING 

( . ) CONNECTOR 

S1 

S2 

HC2 ..•....•.•.. 
v 
v 

R2-3 

S3 

HC3 ..•..•.•.•.• 
v 
v 

86 R3-4 

92 S4 

103 HC4 ......•...•• 
v 
v 

107 R4-7 

113 S7 

124 IHC7 ...••••••••. 

128 

140 

146 

ss 
v 
v 

RS-6 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OF DIVERTED OR PUMPED FLOW 

S6 

156 HC6 .••..•....•• 

160 

164 

170 

HC7 •..•••••..•. 
v 
v 

R7-12E 

S12E 

180 

184 

195 

201 

212 

216 

222 

232 

236 

247 

251 

258 

268 

HC12E .....•....•. 

S8 
v 
v 

R8-9 

S9 

HC9 ..•..•..•... 
v 
v 

R9-11 

Sll 

IHCll . .......... . 

S10 

HC11. ..•..•..••• 
v 
v 

Rll12W 

S12W 

HC12W •..•..••.•.• 

272 HC12 ..••••••••.• 

276 

282 

v 
v 

R12-13 

S13 

292 HC13 ....•....... 

295 

307 
305 

v 
v 

DB13 

.-------> 
DI13 

v 
v 

310 RDI13 

DI27 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

316 S14 

327 HC14 •••..•.•...• 

331 

338 

348 

355 

365 

369 

380 

386 

392 
390 

395 

401 

412 

416 

427 

433 

443 

446 

452 

v 
v 

R1416S 

S15 
v 
v 

R1516S 

S16S 

IHC16S •••••..•..••.••.••...••. 

S16N 
v 
v 

R16N-S 

HC16S •..••...••.. 

. -------> DI22 
DI16S 

v 
v 

R16-17 

S17 

HC17 ..•.•.....•. 

S18 
v 
v 

R18-19 

S19 

HC19 •.••..••.... 
v 
v 

R19-20 

S20 

463 

467 

477 

490 
488 

491 

497 

500 

511 

525 

535 

542 

553 

557 

571 
568 

572 

578 

581 

587 

597 

601 

HC20 .•...•.•.•.• 

S21 

S22 

.<-------
DI22 

v 
v 

RDI22 

HC22 ..•..••.•.•• 

S23 

S24 

DI22 

S25 
v 
v 

R25-26 

S26 

HC26 .......•.•.. 

S27 

.<-------
DI27 

v 
v 

RDI27 

HC27 •.•..•...••• 
v 
v 

R27-28 

S28 

HC28 .•.•...••..• 
v 
v 

R28-29 

DI27 



607 S29 

617 HC29 •....•...... 

621 HCBES3 .....••.•....•.•..••.•.•••..••.......•......•.......•.••....•.••...........•...••.•• 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

1 ** *** **** * **** *** ** *** ** * *** **** * ***** ** * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 03APR13 TIME 10:49:58 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 6-HOUR STORM 
FILE NAME: SKYLINE6. OAT 

FILE NAME CHANGED TO SL3-1A-6.DAT 
(SKYLINE OCR PHASE 3 ALTERNATIVE 1A 6-HOUR STORM) 

17 IO 

IT 

18 JD 

19 PI 

DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
!PLOT 0 PLOT CONTROL 

QSCAL 0, HYDROGRAPH PLOT SCALE 

HYDROGRAPH TIME DATA 
NMIN 3 MINUTES IN COMPUTATION INTERVAL 

I DATE 1 0 STARTING DATE 
I TIME 0000 STARTING TIME 

NQ 300 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 1457 ENDING TIME 
I CENT 19 CENTURY MARK 

COMPUTATION INTERVAL . 05 HOURS 
TOTAL TIME BASE 14.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

INDEX STORM NO. 1 
STRM 2, 80 PRECIPITATION DEPTH 
TRDA . 01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 . 00 

.00 

.00 
.00 
. 00 

. 00 

. 00 
.00 
.00 

.00 

.00 
. 00 
. 00 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

• 00 
• 00 

.00 

.00 



I 

I 

I 

I 

I 
. 00 . 00 . 00 • 00 .00 . 00 • 00 • 00 • 00 . 00 . 00 . 00 • 00 • 00 • 00 . 00 .00 . 00 . 00 . 00 

I 
• 00 . 00 . 00 .00 . 00 . 00 • 00 . 00 . 00 . 00 
• 00 . 00 . 00 .00 . 00 . 00 • 00 . 00 . 00 .00 
. 00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 • 00 
. 00 .00 .00 .00 .00 .02 .02 . 02 .02 • 02 

.00 . 00 • 00 • 00 • 00 . 00 . 00 . 00 . 00 . 00 

31 JD INDEX STORM NO . 
STRM 2. 27 PRECIPITATION DEPTH 

.03 .03 .03 . 03 .03 .09 • 09 • 09 .09 . 09 TRDA 90.00 TRANSPOSITION DRAINAGE AREA 

. 02 . 02 • 02 . 02 .02 . 00 • 00 . 00 • 00 . 00 

I . 00 • 00 . 00 . 00 .00 • 00 . 00 . 00 • 00 .oo 
• 00 .00 . 00 .00 . 00 .00 . 00 . 00 • 00 .00 
• 00 .00 . 00 .00 .00 .00 . 00 . 00 . 00 .00 

32 PI PRECIPITATION PATTERN 
.00 . 00 . 00 . 00 . 00 .00 . 00 . 00 • 00 .00 
.00 . 00 . 00 . 00 . 00 .00 . 00 . 00 . 00 • 00 
. 00 . 00 .00 .00 . 00 . 00 . 00 • 00 • 00 • 00 

22 JD INDEX STORM NO. .00 .00 .00 .00 .00 • 00 • 00 . 00 .00 . 00 
STRM 2. 78 PRECIPITATION DEPTH • 00 .00 .00 .00 .00 • 00 • 00 . 00 . 00 .00 

I TRDA . 50 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 

. 00 .00 .00 .00 .00 .01 .01 .01 . 01 .01 

. 01 . 01 . 01 . 01 .01 .02 • 02 • 02 • 02 • 02 

.03 . 03 .03 • 03 .03 .03 .03 • 03 . 03 .03 

. 00 .00 .00 .00 .00 . 00 • 00 • 00 . 00 . 00 . 02 • 02 • 02 . 02 • 02 .01 . 01 . 01 . 01 . 01 

. 00 .00 .00 .00 .00 .00 • 00 • 00 • 00 . 00 . 01 .01 .01 .01 • 01 .01 . 01 . 01 . 01 . 01 

I 
.00 . 00 . 00 . 00 .00 .00 • 00 . 00 • 00 . 00 
.00 . 00 • 00 .00 . 00 .00 . 00 . 00 . 00 .00 
• 00 . 00 .00 .00 .00 .00 . 00 . 00 . 00 .00 

.00 .00 .00 .oo .00 . 00 . 00 . 00 . 00 . 00 
• 00 .oo .oo .00 .00 . 00 . 00 . 00 . 00 . 00 

• 00 .00 .00 .00 .00 . 00 • 00 . 00 .00 • 00 35 JD INDEX STORM NO . 

. 00 .00 .00 .00 .00 . 02 • 02 • 02 .02 • 02 STRM 2. 24 PRECIPITATION DEPTH 

.03 .03 .03 .03 .03 .09 • 09 . 09 • 09 .09 TRDA 100.00 TRANSPOSITION DRAINAGE AREA 

I . 02 . 02 . 02 . 02 .02 .00 . 00 . 00 . 00 . 00 
.00 .00 .00 .00 .00 .00 . 00 . 00 . 00 .00 
• 00 .00 .00 .00 .00 • 00 .00 . 00 • 00 .00 

36 PI PRECIPITATION PATTERN 
• 00 .00 .00 .00 .00 . 00 . 00 • 00 • 00 • 00 

• 00 .00 .00 .00 .00 . 00 .00 • 00 .00 • 00 . 00 .00 . 00 .00 .00 . 00 • 00 • 00 • 00 • 00 
. 00 .00 . 00 .00 .00 . 00 . 00 • 00 • 00 • 00 

I 
23 JD INDEX STORM NO. 

STRM 2. 73 PRECIPITATION DEPTH 
TRDA 2. 80 TRANSPOSITION DRAINAGE AREA 

.00 . 00 . 00 .00 .00 .00 • 00 • 00 .00 • 00 

.00 . 00 . 00 . 00 . 00 .01 • 01 . 01 .01 . 01 

. 01 . 01 . 01 . 01 . 01 .01 . 01 • 01 • 01 • 01 

.01 .01 .01 . 01 • 01 .02 • 02 • 02 • 02 • 02 

24 PI PRECIPITATION PATTERN .02 .02 .02 .02 • 02 . 02 • 02 • 02 • 02 • 02 

• 00 .00 .00 .00 .00 . 00 • 00 • 00 .00 • 00 • 02 .02 .02 .02 .02 • 02 . 02 • 02 . 02 . 02 

I . 00 .00 .00 • 00 .00 . 00 • 00 . 00 . 00 . 00 
.00 • 00 . 00 . 00 .00 .00 . 00 . 00 • 00 . 00 
.00 • 00 . 00 . 00 . 00 .00 . 00 . 00 • 00 . 00 

. 01 .01 .01 .01 .01 • 01 . 01 . 01 . 01 . 01 

. 00 . 00 • 00 .00 .00 . 00 . 00 . 00 • 00 . 00 

.00 . 00 . 00 .00 .00 . 00 . 00 . 00 • 00 . 00 
. 00 .00 .00 .00 .00 .00 . 00 . 00 • 00 . 00 
.00 .00 .00 .00 .00 . 00 . 00 . 00 . 00 .00 

I 
• 01 .01 .01 .01 .01 . 02 .02 .02 • 02 .02 
. 04 .04 .04 .04 .04 .05 • 05 • 05 .05 • 05 
.03 .03 .03 .03 .03 . 01 . 01 . 01 .01 • 01 
.01 • 01 . 01 . 01 • 01 .00 . 00 . 00 • 00 . 00 
• 00 .00 . 00 .00 .00 .00 . 00 . 00 • 00 . 00 
• 00 .oo .00 .00 .oo .00 . 00 • 00 . 00 . 00 

I 27 JD INDEX STORM NO. 
STRM 2. 58 PRECIPITATION DEPTH 
TRDA 16.00 TRANSPOSITION DRAINAGE AREA 

28 PI PRECIPITATION PATTERN 

I • 00 .oo .00 .00 . 00 .00 . 00 . 00 • 00 • 00 
• 00 .00 .00 .00 .00 .00 . 00 . 00 • 00 . 00 
. 00 .00 .00 .00 .00 .00 .00 • 00 . 00 . 00 
• 00 .00 .00 .00 .00 . 00 .00 . 00 . 00 . 00 
• 00 . 00 . 00 .00 .00 • 00 • 00 .00 . 00 .00 

I 
.00 • 00 . 00 • 00 .00 . 00 • 00 • 00 .00 .00 
.01 .01 . 01 .01 .01 .02 • 02 • 02 .02 .02 
.03 .03 .03 .03 .03 .04 • 04 . 04 .04 • 04 
• 03 .03 .03 .03 .03 .01 • 01 . 01 .01 .01 
• 01 .01 .01 .01 . 01 .01 • 01 . 01 • 01 • 01 

I 

I 

I 

I 

I 



295 KK 

304 KO 

297 RS 

298 sv 

300 SE 

302 SQ 

PEAK FLOW 

(CFS) 

178. 

PEAK STORAGE 

(AC-FT) 
257. 

PEAK STAGE 

(FEET) 
1358.55 

0813 

OUTPUT CONTROL VARIABLES 
IPRNT 3 
I PLOT 
QSCAL 

HYDROGRAPH ROUTING DATA 

0 
0. 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

NUMBER OF SUBREACHES 
STORAGE ROUTING 

NSTPS 
ITYP 

RSVRIC 
STOR TYPE OF INITIAL CONDITION 

• 00 INITIAL CONDITION 
X • 00 WORKING R AND D COEFFICIENT 

STORAGE . 0 11.0 24.0 36.0 
147.0 165.0 185.0 204.0 

ELEVATION 1343.00 1344.00 1345.00 1346.00 
1353.00 1354.00 1355.00 1356.00 

DISCHARGE 0. 0. 6. 22. 
134. 143. 151. 159. 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA . 0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

5. 60 169. 113. 113. 
(INCHES) • 399 . 669 • 669 

(AC-FT) 84. 140. 140. 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

(HR) 
5. 60 231. 147. 147. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

(HR) 
5. 60 1357.31 1352.42 1352.42 

CUMULATIVE AREA = 3. 93 SQ MI 

* 

HYDROGRAPH AT STATION DB13 

50.0 64.0 79.0 
224.0 245.0 267.0 

1347.00 1348.00 1349.00 
1357.00 1358.00 1359.00 

43. 63. 77. 
166. 174. 181. 

14.95-HR 

113. 
• 669 
140. 

14.95-HR 

147. 

14. 95-HR 

1352.42 

TRANSPOSITION AREA . 5 SQ MI 

PEAK FLOW TIME MAX !MUM AVERAGE FLOW 
6-HR 24-HR 72-HR 14.95-HR 

+ (CFS) (HR) 
(CFS) 

+ 177. 5. 60 168. 113. 113. 113. 
(INCHES) • 397 • 665 . 665 • 665 

(AC-FT) 83. 139. 139. 139. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 14. 95-HR 

(AC-FT) (HR) 
254. 5. 60 228. 146. 146. 146. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 14. 95-HR 

(FEET) (HR) 
1358. 42 5. 60 1357.17 1352.32 1352.32 1352.32 

CUMULATIVE AREA = 3. 93 SQ MI 

95.0 111.0 129.0 

* 

1350.00 1351.00 1352.00 HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 2.8 SQ MI 

95. 109. 122. PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 14. 95-HR 

(CFS) (HR) 
(CFS) 

156. 5. 70 146. 96. 96. 96 . 
(INCHES) . 346 • 567 . 567 . 567 

(AC-FT) 73. 119. 119. 119. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 14. 95-HR 

(AC-FT) (HR) 
196. 5. 70 175. 110. 110. 110. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 14. 95-HR 

+ (FEET) (HR) 
1355.60 5. 70 1354.47 1350.48 1350.48 1350.48 

CUMULATIVE AREA ~ 3.93 SQ MI 

* 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 16.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 14.95-HR 

(CFS) (HR) 
(CFS) 

132. 5. 80 120. 76. 76. 76. 
(INCHES) . 284 • 446 .446 . 446 

(AC-FT) 60. 93. 93. 93. 



I 

I 

I 

I 

I 
PEAK STORAGE TIME 

I (AC-FT) (HR) 
144. 5. 80 

PEAK STAGE TIME 

(FEET) (HR) 
1352.82 5. 80 I 

I 

I 
PEAK FLOW TIME 

(CFS) (HR) 

83. 6.15 

I PEAK STORAGE TIME 

(AC-FT) (HR) 
84. 6.15 

PEAK STAGE TIME I 
(FEET) (HR) 

1349.30 6.15 

I 

I 
PEAK FLOW TIME 

(CFS) (HR) 

63. 6. 50 I 
PEAK STORAGE TIME 

(AC-FT) (HR) I 
64. 6. 50 

PEAK STAGE TIME 

(FEET) (HR) I 
1347.98 6. 50 

I 

I 

I 

I 

I 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

126. 80. 80. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

1351.86 1348.79 1348.79 

CUMULATIVE AREA ~ 3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 90.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

73. 
.173 
36. 

6-HR 

74. 

6-HR 

1348.68 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

44. 44. 
• 259 .259 
54. 54. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

49. 49. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1346.79 1346.79 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 100.0SQMI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(CFS) 
53. 31. 31. 

(INCHES) .125 .184 .184 
(AC-FT) 26. 38. 38. 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

57. 39. 39. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

1347.49 1346.11 1346.11 

14. 95-HR 

80. 

14. 95-HR 

1348.79 PEAK FLOW 

+ (CFS) 

151. 

14. 95-HR 

44. 
.259 
54. 

14.95-HR 

49. 

14.95-HR 

1346.79 

14. 95-HR 

31. 
.184 
38. 

14.95-HR 

39. 

14. 95-HR 

1346.11 

TIME 

(HR) 

5. 70 

CUMULATIVE AREA = 3. 93 SQ MI 

INTERPOLATED HYDROGRAPH AT DB13 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

141. 
. 334 
70. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

92. 
. 544 
114. 

3.93 SQ MI 

92. 
• 544 
114. 

14.95-HR 

92. 
. 544 
114. 



RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
OPERATION STATION FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

HYDROGRAPH AT 
Sl 844. 4.10 75. 30. 30. 

HYDROGRAPH AT 
S2 376. 4.10 32. 13. 13. 

2 COMBINED AT 
HC2 1094. 4.10 102. 41. 41. 

ROUTED TO 
R2-3 1047. 4.15 102. 41. 41. 

HYDROGRAPH AT 
S3 858. 4.15 88. 35. 35. 

2 COMBINED AT 
HC3 1517. 4.15 173. 70. 70. 

ROUTED TO 
R3-4 1448. 4.20 173. 70. 70. 

HYDROGRAPH AT 
S4 681. 4.10 57. 23. 23. 

2 COMBINED AT 
HC4 1703. 4.20 214. 86. 86. 

ROUTED TO 
R4-7 1664. 4.25 214. 86. 86. 

HYDROGRAPH AT 
S7 255. 4.05 19. 7. 7. 

2 COMBINED AT 
IHC7 1714. 4.25 227. 91. 91. 

HYDROGRAPH AT 
S5 780. 4.15 80. 32. 32. 

ROUTED TO 
R5-6 750. 4.20 79. 32. 32. 

HYDROGRAPH AT 
S6 481. 4.05 35. 14. 14. 

2 COMBINED AT 
HC6 999. 4.15 109. 44. 44. 

2 COMBINED AT 
HC7 2088. 4.25 308. 124. 124. 

ROUTED TO 
R7-12E 2048. 4.30 308. 124. 124. 

BASIN 
AREA 

. 51 

. 22 

• 73 

• 73 

. 65 

1. 38 

1. 38 

. 41 

1. 79 

1. 79 

.13 

1. 92 

.53 

.53 

.25 

• 78 

2. 70 

2. 70 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

2 COMBINED AT 

ROUTED TO 

HYDROGRAPH AT 
+ 

2 COMBINED AT 
+ 

ROUTED TO 
+ 

DIVERS ION TO 

HYDROGRAPH AT 

S12E 129. 4. 00 

HC12E 2060. 4. 30 

S8 645. 4. 05 

R8-9 634. 4.10 

S9 359. 4.10 

HC9 967. 4.10 

R9-11 874. 4. 20 

Sll 370. 4. 05 

IHCll 945. 4. 20 

SlO 354. 4.10 

HCll 1100. 4.20 

R1112W 1049. 4.25 

S12W 207. 4. 05 

HC12W 1083. 4. 20 

HC12 2624. 4.30 

Rl2-13 2556. 4. 35 

S13 357. 4. 05 

HC13 2597. 4. 35 

DB13 151. 5. 70 

0127 151. 5. 70 

8. 3. 3. .05 

314. 126. 126. 2. 75 

51. 20. 20. • 34 

51. 20. 20. • 34 

31. 12. 12. .21 

81. 32. 32. .55 

81. 32. 32. . 55 

23. 9. 9. .17 

100. 40. 40. .72 

29. 11. 11. .19 

124. 50. 50. .91 

123. 50. 50. .91 

13. 5. 5. .09 

134. 54. 54. 1.00 

411. 166. 166. 3. 75 

411. 166. 166. 3. 75 

21. 9. 9. .17 

422. 170. 170. 3. 93 

141. 92. 92. 3. 93 

141. 92. 92. 3. 93 



I 

I 

I 

I 

I 
DI13 0. .00 0. 0. 0. 3. 93 ROUTED TO 

I ROUTED TO 
+ RDI13 0. 0 . 

R19-20 

S20 

896. 4.20 90. 

10. 

36. 

4. 

36. 

0. . 00 0. 3. 93 HYDROGRAPH AT 
145. 4. 05 

.65 

4. .09 
HYDROGRAPH AT 

S14 927. 4.05 66. 27. 27. .49 2 COMBINED AT 

I 2 COMBINED AT 
+ HC14 47. 19. 

HC20 98. 39. 948. 4. 20 39. . 73 

405. 4. 05 

+ 

19. HYDROGRAPH AT 4. 41 
S21 1188. 4.05 82. 33. 33. . 62 

ROUTED TO 

I HYDROGRAPH AT 

R1416S 

S15 

47. 

11. 

19. 

4. 

65. 26. S22 932. 4.10 
375. 4.20 19. 4. 41 HYDROGRAPH AT 

26. .55 

208. 4. 05 4. .11 HYDROGRAPH AT 
DI22 123. 4.20 12. 5. 5. 4. 87 

ROUTED TO 

I 
+ 

HYDROGRAPH AT 

R1516S 11. 4. 
RDI22 12. 5. 102. 4. 60 

163. 4.20 4. .11 ROUTED TO 
5. 4. 87 

S16S 378. 4. 05 23. 9. 9. .17 2 COMBINED AT 
HC22 932. 4.10 131. 52. 52. 5.41 

3 COMBINED AT 

I + 

HYDROGRAPH AT 

IHC16S 66. 27. 
53. 21. S23 746. 4.10 

512. 4.20 27. 4. 70 HYDROGRAPH AT 
21. .49 

S16N 276. 4.10 24. 10. 10. .1 7 HYDROGRAPH AT 
S24 313. 4. 30 38. 15. 15. .32 

I 
ROUTED TO 

+ R16N-S 24. 10. 
3. 1. S25 57. 4.05 

240. 4. 30 10. .17 HYDROGRAPH AT 
1. .03 

2 COMBINED AT 
HC16S 599. 4. 20 84. 34. 34. 4. 87 ROUTED TO 

+ R25-26 33. 4. 45 3. 1. 1. .03 

I DIVERSION .TO 
+ DI22 12. 5. 

26. 11. S26 379. 4.10 
123. 4.20 s. 4.87 HYDROGRAPH AT 

11. • 21 
HYDROGRAPH AT 

DI16S 477. 4. 20 72. 29. 29. 4. 87 2 COMBINED AT 

I ROUTED TO 
+ Rl6-17 72. 29. 

HC26 30. 

76. 

12. 

30. S27 

380. 4.10 

997. 4.05 

12. .24 

441. 4. 45 29. 4.87 HYDROGRAPH AT 
30. • 51 

HYDROGRAPH AT 
S17 488. 4. 05 31. 12. 12. .29 HYDROGRAPH AT 

I 2 COMBINED AT 
HC17 87. 35. 

DI27 141. 92. 151. 5. 70 92. 3. 93 

493. 4.40 35. ROUTED TO 5.15 
RDI27 151. 5. 75 141. 92. 92. 3. 93 

HYDROGRAPH AT 
S18 685. 4. 05 53. 21. 21. .36 2 COMBINED AT 

I ROUTED TO 
+ R18-19 53. 21. 

HC27 300. 197. 197. 997. 4.10 4. 43 

604. 4.15 21. .36 ROUTED TO 
R27-28 456. 4.15 175. 112. 112. 4. 43 

HYDROGRAPH AT 

I 2 COMBINED AT 

S19 41. 16. 
5. 2. S28 2. . 04 93. 4. 00 

586. 4 .OS 16. .29 HYDROGRAPH AT 

+ HC19 1008. 4.10 90. 36. 36. .65 2 COMBINED AT 
+ HC28 982. 4.10 225. 142. 142. . 55 

I 

I 

I 

I 

I 



ROUTED TO 
R28-29 907. 4.20 223. 140. 140. . 55 

HYDROGRAPH AT 
S29 212. 4.05 12. 5. 5. .10 

2 COMBINED AT 
HC29 945. 4.20 229. 142. 142. . 65 

8 COMBINED AT 
HCBES3 2307. 4.15 454. 225. 225. 8. 75 

*** NORMAL END OF HEC-1 *** 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 * * ** ***** * ******* *** ********** * * * ** ***** * 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

RUN DATE 14FEB13 TIME 08:42:52 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

XXX XX 
X X 
X 
X X XXX X 
X 
X X 

XXX XX 

X 
XX 

X 
X 
X 
X 

XXX 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HEClGS, 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 RM-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 

LINE 

7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

HEC-1 INPUT 

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

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 24-HOUR STORM 
FILE NAME: SKYLINE. DAT 

FILE NAME CHANGED TO SL3-1A-24 .OAT 
(SKYLINE OCR PHASE 3 ALTERNATIVE 1A 24-HOUR STORM) 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 
* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNE-L ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - SEPTEMBER 2012, SEI 
* DETENTION BASIN DB13 ADDED TO SKYLINE WASH APEX (HC13) 
* 48" DIAMETER RCP - LOW FLOW OUTLET OF DETENTION BASIN CALCULATED USING HY8 
* HYDROGRAPH SPLITTED AT DB13 TO DI13 AND DI27 
* 0 HYDROGRAPH DI13 ROUTED TO S14 
* NO HYDROGRAPH ROUTED TO S24 
* DI24, RDI24 AND HC24 DELETED 
* HYDROGRAPH DI27 ROUTED TO S27 
* DI27, RDI27 AND HC27 ADDED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - FEBRUARY 2013, SEI 
* DETENTION BASIN DB13 MODIFIED BASED ON UPDATED STAGE-STORAGE DATA - BASIN lA 
* 42" DIAMETER RCP - LOW FLOW OUTLET OF DETENTION BASIN 
* STAGE-OUTFLOW CALCULATED USING HYDROCAD 
* 100% DETENTION BASIN OUTLET HYDROGRAPH ROUTED TO S27 THROUGH DI27 
* (TO PROSPECT WASH) 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 

IT 3 500 
IN 15 
IO 5 
JD 3. 97 0.01 
PC . 000 . 002 • 005 .008 .011 .014 .017 • 020 
PC . 029 • 032 • 035 • 038 . 041 .044 .048 • 052 
PC . 064 • 068 .072 • 076 .080 .085 .090 . 095 
PC .110 .115 .120 .126 .133 .140 .147 .155 
PC .181 .191 • 203 .218 .236 .257 .283 . 387 
PC • 735 . 758 . 776 . 791 .804 • 815 . 825 . 834 
PC • 856 • 863 . 869 . 875 .881 • 887 . 893 . 898 
PC .913 .918 .922 .926 . 930 . 934 . 938 . 942 
PC • 953 • 956 . 959 . 962 . 965 . 968 . 971 . 974 

. 023 

. 056 

.100 

.163 

. 663 
• 842 
• 903 
• 946 
• 977 

. 026 

. 060 

.105 

.172 

. 707 

. 849 

. 908 

. 950 
• 980 

PAGE 



LINE 

28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 
61 

62 
63 
64 
65 
66 
67 

HEC-1 INPUT 

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

PC . 983 
JD 3. 77 
JD 3.57 
JD 3. 45 
JD 3. 38 
JD 3. 34 
JD 3. 30 
JD 3. 20 
JD 3.11 

. 986 
10.00 
30.00 
60.00 
90.00 

120.00 
150.00 
300.00 
500.00 

. 989 • 992 • 995 

BASIN S1 - BEGINNING OF SKYLINE WASH 
* DDM ***** Updated ***** 

KK S1 
KM BASIN Sl 

• 998 1. 000 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.2 Lea~ .6 S~ 1102.5 Kn~ .050 LAG~ 

KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA .51 
LG .25 .25 3.95 .53 18.00 
UI 103. 273. 577. 783. 1122. 746. 585. 
UI 248. 206. 151. 123. 102. 79. 60. 
UI 20. 20. 20. 20. 20. 0. 0. 
UI 0. 0. 0. 0 • 0 . 0. 0. 
* BASIN S2 - UPSTREAM SUBBA~>IN TRIBUTARY TO SKYLINE WASH 

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

KK S2 
BASIN S2 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

16.6 

489. 
51. 
0. 
0. 

KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L~ .9 Lea~ .6 s~ 916.1 Kn~ .050 LAG~ 16.0 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.22 
.25 
46. 

105. 
9. 
0. 

HC2 

.25 
130. 

82. 
9. 
o. 

3.95 
269. 

60. 
9. 
o. 

Preserved 

.53 
364. 

51. 
9. 
0. 

18.00 
496. 

38. 
0. 
0. 

310. 
32. 
0. 
0. 

251. 
23. 

0. 
0. 

207. 
23. 

0. 
0. 

400. 
48. 
0. 
0. 

166. 
12. 

0. 
0. 

306. 
20. 
0. 
0. 

124. 
9. 
0. 
0. 

KK 
KM 
HC 

COMBINE HYDROGRAPHS FROM Sl AND S2 - UPSTREAM PORTION OF SKYLINE WASH 
0. 7296 

* DDM Preserved ***** 

R2-3 KK 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH 
1 FLOW -1 

.07 .036 .07 
1000 1030 1100 
1626 1624 1594 

2930 
1120 
1594 

.029 
1130 
1596 

1190 
1624 

* BASIN S3 - MAIN SUBBASIN FOR GRANITE FALLS WASH 

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

1220 
1626 

1250 
1625 

PAGE 2 

LINE 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

80 
81 
82 
83 

84 
85 
86 
87 
88 
89 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

101 
102 
103 
104 

105 
106 
107 
108 
109 
110 

HEC-1 INPUT 

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

KK S3 
KM BASIN S3 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1. 5 Lea= 1. 0 S= 481. 0 Kn= , 040 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

• 65 
.20 

104. 
420. 

70. 
20. 

0. 

.25 
180. 
348. 

51. 
20. 
0. 

4. 00 
422. 
274. 

51. 
0. 
0. 

* DDM ***** Preserved 

KK HC3 

• 52 
652. 
245. 

49. 
0. 
0. 

13.00 
797. 
212. 

20. 
0. 
0. 

1088. 
164. 

20. 
0. 
0. 

945. 
133. 
20. 

0. 
0. 

21.0 

652. 
115. 

20. 
0. 
0. 

567. 
99. 
20. 

0. 
0. 

492. 
80. 
20. 

0. 
0. 

KM COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM S3 - CONFLUENCE OF SKYLINE 
KM WASH AND GRANITE FALLS WASH 
HC 2 1. 3787 
* DDM ***** Preserved ***** 

KK R3-4 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC3 THROUGH S4 - SKYLINE WASH 
1 

• 07 
1000 
1520 

FLOW -1 
.036 .07 
1030 1085 
1518 1496 

2927 
1160 
1496 

• 032 
1200 
1498 

1240 
1516 

1250 
1518 

* BASIN S4 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 

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

KK S4 
KM BASIN S4 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.3 Lea~ .6 S~ 503.9 Kn~ .040 LAG~ 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .41 
LG .20 .25 4.00 .52 13.00 
UI 85. 231. 486. 656. 913. 579. 465. 
UI 196. 156. 114. 95. 73. 63. 41. 
UI 16. 16. 16. 16. 0. 0. 0. 
UI 0. 0. 0. 0 . 0 . 0. 0. 
* DDM ***** Preserved ***** 

KK HC4 

1275 
1520 

16.2 

386. 
41. 

0. 
0. 

312. 
28. 
0. 
0. 

234. 
16. 

0. 
0. 

KM COMBINE HYDROGRAPH R3-4 WITH HYDROGRAPH FROM S4 - CONCENTRATION POINT 
KM ON SKYLINE WASH. 
HC 2 1. 7864 
* DDM ***** Preserved ***** 

KK R4-7 
KM ROUTE COMBINED HYDROGRAPHS HC4 THROUGH S7 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 2211 .022 
RX 1000 1025 1055 1120 1145 1180 1240 1370 
RY 1462 1460 1462 1462 1432 1432 1456 1462 
* BASIN S7 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 

WASH 
* DDM Updated ***** 

PAGE 



I 

I 

I 

I 

I 

I 

I 

II 

I 

II 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

111 
112 
113 
114 
115 
116 
117 
lla 
119 
120 
121 

122 
123 
124 
125 

126 
127 
12a 
129 
130 
131 
132 
133 
134 
135 
136 
137 

13a 
139 
140 
141 
142 
143 

144 
145 
146 
147 
14a 
149 
150 
151 
152 
153 

HEC-1 INPUT 

ID ••••••• L •.••.• 2 ••.•••. 3., •• , •• 4 •••••. .5" •••••.• 6 ....••. 7 ••••••• a ••••••• 9 •..... 10 

KK S7 
KM BASIN S7 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- .9 Lea- .6 S- 955.3 Kn- .040 LAG- 12.7 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .13 
LG .20 .25 4.00 .52 12.00 
UI 37. 147, 254. 365. 229. 11a. 137. 97. 
UI 41. 30, 22. 17. 12. 7. 7. 7, 
UI 0. 0, 0. 0. 0, 0, 0, 0, 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK IHC7 

7a. 
7. 
o. 
0. 

53. 
0. 
0. 
0. 

KM COMBINE HYDROGRAPHS R4-7 AND S7 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
KM WASH 
HC 2 1. 920a 
* BASIN S5 - BEGINNING OF MOUNTAIN WASH 
* DDM Updated ***** 

KK S5 
KM BASIN S5 
KM THE FOLWWING PARAMETERS WERE PROVIDED .FOR THIS BASIN 
KM L- 1. 4 Lea- • 7 S- 654. a Kn- , 050 LAG-
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

~ ·" . 
LG .25 .25 3.95 .53 20.00 
ur 89.. 164. 385. 573, 705.. 988. 6a9. 
ur 334. 265. 219. 195. 157. 120. 104. 
UI 43. 43. 43. 18. 17. 17. 17. 
UI 17. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0, 
* DDM ***** Preserved 

KK R5-6 
KM ROUTE HYDROGRAPH 55 THROUGH S6 - MOUNTAIN WASH 
RS 1 FWW -1 
RC .07 .036 .07 2494 .030 
RX 1000 1025 1075 1105 1150 1170 1220 
RY 1480 1476 1476 1460 1454 1454 1478 
* BASIN S6 - SUBBASIN TRIBUTARY TO MOUNTAIN WASH 
* DDM ***** Updated ***** 

KK S6 
KM BASIN S6 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- .8 Lea- .4 S- 491.4 Kn- .042 LAG-
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .25 
LG .21 .25 4.00 .52 15.00 
UI 75. 289. 495. 680. 415. 323. 244. 
UI 71. 52·, 35. 33. 13. 13·. 13. 
UI 0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved ***** 

20.2 

532. 
93. 
17. 

0. 
0. 

1240 
14aO 

12.3 

172. 
13. 

0. 

459 .• 
6a. 
17. 
0. 
0. 

135. 
0. 
0. 

396. 
65. 
17. 
0. 
0. 

93. 
0. 
0. 

PAGE 4 

LINE 

154 
155 
156 
157 

158 
159 
160 
161 

162 
163 
164 
165 
166 
167 

168 
169 
170 
171 
172 
173 
174 
175 
176 
17i 

178 
179 
180 
181 

182 
1a3 
1a4 
185 
1a6 
1a7 
1aa 
189 
190 
191 
192 

HEC-1 INPUT 

rD •••••.• 1. ...... 2 ••••••• 3 ....... 4· ••••••• 5 ••••••• 6 ....... 1 ...... • 8· ••••••• 9 •••••• 10 

KK HC6 
KM COMBINE HYDROGRAPHS R5-6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 
KM SKYLINE WASH 
HC 2 0. 7787 
* DDM ***** Preserved 

KK HC7 
KM COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH WITH 
KM SKYLINE WASH 
HC 2 2.6995 
* DDM ***** Preserved ***** 

KK R7-12E 
KM ROUTE COMBINED HYDROGRAPHS 
RS 1 
~ .~ 

RX 1000 
M 14~ 

FLOW -1 
.036 .07 
1085 1170 
1424 1422 

1930 
1240 
1420 

AT HC7 THROUGH S12E - SKYLINE WASH 

• 0166 
1255 
1422 

1265 
1424 

1310 
142a 

1350 
1430 

BASIN S12E - SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 
* ODM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

***** Updated 

S12E 
BASIN S12E 

THE FOLWWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L- .6 Lea- . .2 s- 142.9 Kn- .030 LAG-
PHOENIX MOUNTAIN $-GRAPH WAS 

• 05 
.15 
47. 

5. 
0. 

.25 
167. 

5. 
0. 

3. 91 
200. 

0. 
o. 

Preserved 

• 55 
114. 

o. 
0. 

USED FOR THIS BASIN 

18.00 
70. 44. 
o. 0. 
0. 0. 

27. 
0. 
0. 

KK HC12E 

7 .a 

16. 
0. 
o. 

11. 
0. 
0. 

5. 
0. 
0. 

KM COMBINE HYDROGRAPHS Sl2E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
KM SKYLINE WASH 
HC 2 2.7544 

BASIN sa - BEGINNING OF PYRITE WASH 
* DDM Updated ***** 

KK sa 
KM BASIN sa 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L- .a Lea- .4 S- 692.1 Kn- .050 LAG- 13.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .34 
LG .25 .25 3.95 .53 20.00 
UI 88. 352. 614. 906. 5a5. 452. 354. 254. 
UI 105. al. 62. 43. 38. 17. 17. 17. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0, 0. 0. 0. 
* DDM ***** Preserved ***** 

200. 
17. 

0. 
0. 

145. 
17. 
o. 
o. 

PAGE 5 



LINE 

193 
194 
195 
196 
197 
19B 

199 
200 
201 
202 
203 
204 
205 
206 
207 
20B 
209 

210 
211 
212 
213 

214 
215 
216 
217 
21B 
219 

220 
221 
222 
223 
224 
225 
226 
227 
22B 
229 

HEC-1 INPUT 

ID ••••••• 1. •••••• 2 •••••.• 3 •••••.• 4 .•••••• 5 ••••••• 6 ••.•..• 7 ••••• ; .B ••••••• 9 •••••. 10 

KK RB-9 
KM ROUTE HYDROGRAPH SB THROUGH S9 - PYRITE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 911 .013 
RX 1000 1020 1050 1065 lOBO 1125 11B5 1190 
RY 151B 1518 1494 1492 1494 1494 1520 1524 

* BASIN S9 - SUBBASIN TRIBUTARY TO PYRITE WASH 
* DDM ***** Updated ***** 

KK S9 
KM BASIN S9 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.0 Lea= • 7 s~ 415.7 Kn~ . 040 LAG~ 15.9 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .21 
LG • 20 .25 3.95 • 53 17.00 
UI 44. 126. 259. 351. 471. 293. 238. 196. 157. 117. 
UI 99. 77. 56. 4B. 35. 29. 22. 22. 10. B. 
UI 8. B. 8. 8. 0. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. o. 
* DDM ***** Preserved ***** 

HC9 KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R8-9 WITH HYDROGRAPH S9 - CONCENTRATION POINT 
ON PYRITE WASH 

2 0.5472 . 

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

KK R9-11 
KM ROUTE COMBINED HYDROGRAPHS HC9 THROUGH S11 - PYRITE WASH 
RS 3 FLOW -1 
RC • 07 • 036 .07 3462 .023 
RX 1000 lOBO 1090 1120 1140 1290 1340 1375 
RY 1496 1494 1492 1472 1471 1472 1490 1494 

BASIN S11 -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 
* DDM ***** Updated 

S11 
BASIN S11 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ • 7 Lea= .3 s~ 797.1 Kn~ .040 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.17 
.20 • 25 4.00 .52 11.00 
96. 360. 590. 366. 262. 169. 119. 
23. 12. 12. 12. 0. 0. 0. 

0. 0. 0. 0. 0. 0. o. 
* DDM Preserved ***** 

9.3 

73. 
0. 
0. 

51. 32. 
0. 0. 
0. 0. 

PAGE 

LINE 

230 
231 
232 
233 

234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 

245 
246 
247 
248 

249 
250 
251 
252 
253 
254 
255 

2% 
2~ 
2~ 

2" 
2W 
20 
20 
2~ 
2U 
2e 

266 
267 
268 
269 

HEC-1 INPUT PAGE 7 

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

KK IHCli 
KM COMBINE ROUTED HYDROGRAPH R9-11 WITH HYDROGRAPHS S11 - UPSTREAM OF 
KM CONFLUENCE WITH WAGON WASH 
HC 2 0.7154 
* BASIN SlO - BEGINNING OF WAGON WASH 
* DDM ***** Updated 

KK SlO 
KM BASIN SlO 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.0 Lea= .5 s~ B96. 9 Kn~ .048 LAG~ 14.2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .19 
LG .24 .25 3.95 • 53 18.00 
UI 46. 157. 302. 430. 397. 263. 213. 167. 122. 101. 
UI 71. 55. 43. 35. 23. 23. 11. 9. 9. 9. 
UI 9. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI o. 0. 0. 0. o. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK HC11 
KM COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH SlO - CONFLUENCE OF WAGON WASH 
KM WITH PYRITE WASH 
HC 2 0.9089 
* DDM ***** ~reserved ***** 

KK Rlll2W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH Sl2W - CONTINUATION OF PYRITE 
KM WASH DOWNSTREAM OF CONFLUENCE WITH WAGON WASH 
RS 1 FLOW -1 
RC .07 • 036 .07 1501 .019 
RX 1000 1030 1065 1150 1240 1330 1375 1410 
RY 1422 1420 1410 1410 1410 1412 1414 1428 

BASIN Sl2W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 
* DDM ***** Updated 

KK Sl2W 
KM BASIN Sl2W 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ • 7 Lea= .2 s~ 153.6 Kn~ .030 LAG~ B .2 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .09 
LG .15 .25 3.91 .55 18.00 
UI 68. 246. 330. 189. 123. 79 • 47. 31. 19. 11. 
UI 7. 7. o. 0. o. o. o. 0. 0. o. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK HC12W 
KM COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH Sl2W - CONFLUENCE OF SKYLINE 
KM WASH WITH PYRITE WASH 
HC 2 0.9994 
* DDM ***** Preserved ***** 



I 

I 

I 

I 

I 

--
I 

I 

I 

-
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

270 
271 
272 
273 

274 
275 
276 
277 
278 
279 

280 
281 
282 
283 
284 
285 
286 
287 
288 
289 

290 
291 
292 

293 
294 
295 
296 
297 

298 
299 

300 
301 
302 

303 

304 
305 

HEC-1 INPUT 

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

KK HC12 
KM COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
KM CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 
HC 2 3.7538 
* DDM ***** Preserved ***** 

KK R12-13 
KM ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S13 - SKYLINE WASH 
RS 
RC 
RX 
RY 

1 FLOW -1 
.07 .036 .07 

1000 lOBO 1110 
1400 1392 1384 

1854 
1320 
1382 

.017 
1370 
1382 

1420 
1380 

1500 
1380 

1550 
1400 

BASIN S13 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 
* DOM ***** Updated 

KK S13 
KM BASIN S13 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .3 S= 174.2 Kn= .030 LAG= 10.1 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .15 .25 3.88 .56 4.00 
UI 82. 312. 550. 397. 278. 195·. 135. 90. 64. 
UI 28. 20. 11. 11. 11. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK HC13 

43. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH Sl3 - SKYLINE WASH 
HC 2 3.9274 
* KO 3 

KK DB13 
KM DETENTION BASIN AT SKYLINE WASH APEX 
RS 1 STOR 0 
SV 0.0 11.0 24.0 36.0 50.0 64.0 79.0 95.0 111.0 129.0 
SV 147.0 165.0 185.0 204.0 224.0 245.0 267.0 

SE 1343.0 1344.0 1345.0 1346.0 1347.0 1348.0 1349.0 1350.0 1351.0 1352.0 
SE 1353.0 1354.0 1355.0 1356.0 1357.0 1358.0 1359.0 

SQ 0.0 0.12 6.23 22.03 42.63 63.11 77.38 
SQ 133.64 142.56 150.96 158.90 166.48 173.72 180.!;7 
KO 3 
* DDM ***** Preserved ***** 

KK DI13 

94.72 

* KM 
* DT 
* DI 
*oQ 
KM 
DT 

SPLIT FLOW AT HC13; 
DI24 

MAIN FLOW TO S24 AND MINOR FLOW TO S14 

0 
0 

DI27 

201 556 1353 2595 4157 
201 461 . 879 1427 2078.5 

SPLIT FLOW AT DB13; ALL FLOW TO S27 AND NONE TO S14 

109.43 122.33 

PAGE 

LINE 

306 
307 

308 
309 
310 
311 
312 
313 

314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 

325 
326 
327 
328 

329 

330 
331 
332 
333 
334 
335 

336 
337 
338 
339 
340 
341 
342 
343 
344 
345 

HEC-1 INPUT 

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

or 
DQ 

200 
200 

500 
500 

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

KK RDI13 

1000 
1000 

2500 
2500 

4000 
4000 

KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH DI13 THROUGH Sl4 -SKYLINE WASH DOWNSTREAM OF SPLIT 
1 FLOW -1 

.07 .036 .07 
1000 1025 1270 
1360 1354 1354 

4353 
1280 
1356 

.021 
1320 
1356 

* BASIN 514 - BEGINNING OF COYOTE WASH 
* DDM "**** Updated 

KK S14 
BASIN S14 

1330 
1358 

1370 
1358 

KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .6 S= 340.7 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

• 49 
.15 

144. 
145. 

0. 
0. 

KK HC14 

.25 
562. 
101. 

0. 
0. 

3. 91 
962. 
72. 
0. 
0. 

Preserved ***** 

.55 
1341. 

65. 
0. 
0. 

11.00 
822. 

31. 
0. 
0. 

640. 
25. 

0. 
0. 

487. 
25. 

0. 
. o. 

1385 
1360 

12.4 

343. 
25. 

0. 
0. 

270. 
25. 

0. 
0. 

185. 
0. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH RDI13 WITH HYDROGRAPH 514 - SPLIT FLOW FROM 
KM SKYLINE WASH AND COYOTE WASH SUBBASIN 
HC 2 4.4139 . 

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

KK R1416S 
* KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH S16S - SKYLINE WASH DOWNSTREAM 
KM ROUTE HYDROGRAPH S14 THROUGH Sl6S - SKYLINE WASH DOWNSTREAM 
KM OF CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3140 .017 
RX 1000 1035 1150 1180 1320 1360 1480 1481 
RY 1236 1234 1234 1232 1232 1234 1236 1236 
* BASIN S15 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 
* DDM ***** Updated 

KK S15 
KM BASIN S15 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .8 Lea= .3 S= 105.0 Kn= .030 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .11 
LG .15 .27 3.40 .77 .00 
ur 56. 213. 370. 246. 176. 120. 84. 
UI 19. 9. 7. 7. 7. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

9.8 

54. 
0. 
0. 

37. 
0. 
0. 

25. 
0. 
o. 
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LINE 

346 
347 
348 
349 
350 
351 
352 

3~ 

3~ 
355 
356 
3~ 
39 
~9 

3~ 
3M 
3~ 

363 
364 
365 
366 

3~ 

3U 
30 
370 
n1 
nz 
n3 
n4 
n5 
376 
377 

378 
379 
380 
381 
382 
383 

HEC-1 INPUT 

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

KK R1516S 
KM ROUTE HYDROGRAPH S15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 
KM CONFLUENCE WITH COYOTE WASH 
RS 3 FLOW -1 
RC .07 .036 .07 
RX 1000 1035 1150 
RY 1236 1234 1234 

2218 
1180 
1232 

.018 
1320 1360 1480 1481 
1232 1234 1236 1236 

* BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 
* DDM Updated 

KK S16S 
KM BASIN S16S 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .6 Lea= .3 s~ 116.4 Kn~ • 030 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.17 
.15 .25 3.95 • 53 6.00 

100. 373. 611. 379. 271. 175. 123. 
23. 12. 12. 12. 0. 0. 0. 

0. 0. 0. 0. 0. 0. 0. 
* DDM Preserved ***** 

KK IHC16S 

9. 3 

76. 53. 
0. o. 
0. 0. 

KM COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 
KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 
HC 3 4.6952 . 

BASIN S16N - SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM ***** Updated 

KK S16N 
KM BASIN S16N 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ .9 Lea::: .6 s~ 653.2 Kn~ • 050 LAG~ 16.5 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .17 
LG .25 .25 3.95 • 53 18.00 
UI 34. 90. 189. 256. 366. 238. 189. 158. 129. 
UI 80. 66. 48. 39. 32. 26. 19. 16. 15. 
UI 6. 6. 6. 6. 6. 0. 0. 0. o. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
* DDM ***** Preserved ***** 

KK R16N-S 
KM ROUTE HYDROGRAPH S16N THROUGH S16S 
RS 4 FLOW -1 
RC • 07 .036 .07 3230 .022 
RX 1000 1035 1150 1180 1320 1360 1480 1481 
RY 1236 1234 1234 1232 1232 1234 1236 1236 
* DDM Preserved ***** 

34. 
0. 
0. 

98. 
6. 
0. 
0. 

PAGE 10 

LINE 

384 
385 
386 
387 

388 
389 
390 
391 
392 

393 
394 
395 
396 
397 
398 

3H 
400 
4~ 

4~ 

4ro 
4M 
4~ 

406. 
4m 
4~ 

4~ 

410 
411 
412 
413 

414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 

HEC-1 INPUT 

ID ••••••• i. ...... 2 .•••••• 3 .•..•.• 4 ••••••• S .•.•..• 6 ••••••• 7 ••••••• 8 ••••••. 9 •.•... 10 

KK HC16S 
KM COMBINE ROUTED HYDROGRAPH R16N-S AND IHC16S 
KM SKYLINE WASH DOWNSTREAM OF COYOTE WASH 
HC 2 4.8652 
* DDM ***** Preserved 

KK DI16S 
KM SPLIT FLOW AT HC16S; MAIN FLOW TO S17 AND MINOR FLOW TO S22 
DT DI22 
DI 0 46 144 344 708.5 1223 
DQ 0 0 8 52 153 329 
* DDM ***** Preserved ***** 

KK R16-17 
KM ROUTE HYDROGRAPH DI16S THROUGH S17 
RS 4 FLOW -1 
RC • 07 .036 .07 4341 .015 
RX 1000 1060 1090 1120 1145 1180 1200 1320 
RY 1202 1200 1199.5 1200 1199 1199 1200 1202 

BASIN S17 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

* DDM ***** Updated 

KK S17 
BASIN S17 KM 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .9 Lea~ .5 s~ 117.9 Kn~ .030 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WA.S USED FOR THIS BASIN 
.29 
.15 
79. 
89. 
o. 
o. 

.26 
311. 

66. 
0. 
0. 

3. 60 
540. 

50. 
0. 
0. 

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

KK HC17 

• 67 
784. 

37. 
0. 
0. 

.00 
495. 
28. 
0. 
0. 

385. 
15. 
o. 
0. 

298. 
15. 
0. 
0. 

12.8 

212. 
15. 

0. 
0. 

170. 
15. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE OF 
KM BUCKEYE F.R.S. NO. 3 
HC 2 5.1537 
* BASIN S18 - BEGINNING OF RATTLER WASH 
* DDM ***** Updated 

KK S18 
KM BASIN 518 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ • 8 Lea= • 4 s~ 292.7 Kn~ .040 LAG~ 12.9 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA • 36 
LG .20 .25 3. 95 .53 17.00 
UI 96. 380. 662. 968. 618. 479. 373. 267. 211. 
UI 111. 84. 64. 46. 38. 18. 18. 18. 18. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 0. 
UI o. 0. o. 0. 0. 0. o. o. o. 
* DDM ***** Preser'vect 

117. 
0. 
0. 
0. 

149. 
0. 
0. 
o. 
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I 

I 

I 

I 

I 
1 

LINE 

I 
425 
426 
427 
428 

I 429 
430 

I 431 
432 
433 
434 
435 
436 

I 437 
438 
439 
440 

I 441 
442 
443 

II 444 
445 
446 
447 
448 

I 449 

450 
451 

I 452 
453 
454 
455 
456 
457 

I 458 
459 
460 

I 461 
462 
463 

.464 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

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

KK RlB-19 
KM ROUTE HYDROGRAPH HClB THROUGH Sl9 
RS 3 FLOW -1 
RC • 07 .036 .07 4253 .02 
RX 1000 1050 1100 1125 1140 1180 1240 1241 
RY 1266 1264 1242 1240 1242 1264 1266 1266 
* BASIN Sl9 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated 

KK Sl9 
KM BASIN Sl9 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.2 Lea= .8 s~ 824.8 Kn~ • 030 LAG~ 11.6 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .29 
LG .15 .25 4.00 .52 12.00 
UI 102. 389. 662. 802. 483. 372. 266. 195. 138. 
UI 72. 51. 41. 22. 16. 16. 16. 0. 0. 
UI 0. 0. o. o. o. o. 0. o. 0. 
* DDM ***** Preserved ***** 

HC19 KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R18-19 WITH HYDROGRAPH S19 - RATTLER WASH 
2 0.6498 

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

KK R19-20 
KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3740 .022 
RX 999 1000 1030 1095 1130 1150 1220 1221 
RY 1208 1208 1206 1204 1204 1206 1208 1208 
* BASIN S20 - SUBBASIN OF RATTLER WASH 
* DDM ***** Updated 

S20 
BASIN S20 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ .9 Lea~ .4 s~ 84.1 Kn~ .030 LAG~ 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.09 

.15 
22. 
26. 

0. 
0. 

KK HC20 

.26 
88. 
20. 
0. 
0. 

3.60 
155. 
16. 
o. 
0. 

Preserved ***** 

.67 
228. 
11. 
o. 
0. 

4. 00 
147. 

10. 
o. 
0. 

114. 
4. 
o. 
0. 

89. 
4. 
o. 
Q. 

13.0 

64. 
4. 
0. 
0. 

50. 
4. 
o. 
0. 

KM COMBINE ROUTED HYDROGRAPH R19-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
KM OF STUDY AREA NORTH OF BUCKEYE F.R.S. NO. 3 
HC 2 O. 7344 
* BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 
* DDM ***** Updated ****~ 

99. 
0. 
o. 

36. 
4. 
0. 
0. 

PAGE 12 

LINE 

465 
466 
467 
468 
469 
470 
471 
472 
473 
474 

475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 

486 
487 
488 

489 
490 
491 
492 
493 
494 

495 
496 
497 

498 
499 
500 
501 
502 
503 
504 
505 
506 

HEC-1 INPUT 

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

KK S21 
KM BASIN S21 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.2 Lea= .6 s~ 780.6 Kn~ • 030 LAG~ 11.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .62 
LG .15 .25 4.10 .51 10.00 
UI 245. 927. 1593. 1636. 1019. 766. 522. 392. 
UI 136. 93. 67. 36. 36. 36. 0. 0. 
UI 0. o. o. 0. 0. o. o. 0. 
* BASIN S22 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

KK 
KM 
DR 
* DDM 

KK 

***** Updated 

S22 
BASIN S22 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L~ 1.3 Lea= • 4 s~ 110.1 Kn~ .029 LAG~ 13.7 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

• 55 
.16 .25 3. 91 .53 1.00 

135. 496. 909. 1351. 1029. 742. 594. 451. 
188. 151. 108. 84. 66. 51. 26. 26. 

26. 0. 0. 0. 0. o. 0. 0. 
0. 0. 0. 0. 0. o. 0. 0. 
***** Preserved 

DI22 
RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S22 

MH . 

***** Preserved ***** 

RDI22 

260. 190. 
0. 0. 
o. o. 

332. 268. 
26. 26. 

0. 0. 
0. 0. 

KM ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE WASH 
RS 6 FLOW -1 
RC • 07 • 036 • 07 4253 .015 
RX 997 998 999 1000 1060 1210 1300 
RY 1217 1216 1216 1215 1215 1216 1216 
* DDM ***** Preserved 

KK HC22 
KM COMBINE HYDROGRAPHS AT HC22 
HC 2 5.4141 
* BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 
* DDM ***** Updated 

I<K S23 
KM BASIN S23 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L~ 1.6 Lea= .5 s~ 112.1 Kn~ • 028 LAG~ 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA • 49 
LG .17 .26 3.50 • 70 2.00 
UI lOB. 331. 660. 901. 1086. 670. 547. 
UI 217. 155. 125. 98. 81. 53. 53. 

1300 
1217 

15.2 

446. 338. 263. 
31. 21. 21. 
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LINE 

507 
508 

509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 

523 
524 
525 
526 
527 
528 
529 
530 
531 
532 

533 
534 
535 
536 
537 
538 

HEC-1 INPUT 

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

UI 21. 21. 21. 0. 0. 0. 0. 0. 
UI 0. 0. 0. 0. 0. 0. 0. 0. 
* BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 
* DDM ***** Updated 

KK S24 
BASIN S24 KM 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 2.4 Lea= 1.2 S= 113.8 Kn= .037 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.32 

.20 
33. 

241. 
78. 
25. 

6. 
0. 
0. 

* KK DI24 

.25 
33. 

206. 
73. 
22. 

6. 
o. 
0. 

4.00 
66. 

189. 
65. 
16. 

6. 
0. 
0. 

Preserved ***** 

.51 
117. 
172. 
54. 
16. 

6. 
0. 
0. 

1. 00 
171. 
157. 
45. 
16. 

6. 
0. 
0. 

211. 
142. 

42. 
16. 

6. 
0. 
o. 

242. 
129. 
37. 
13. 

6. 
0. 
0. 

32.2 

273. 
111. 
36. 

6. 
6. 
0. 
0. 

* KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 
* DR 0~24 

* DDM **** * Preserved ***** 
* KK RDI24 
* KM 
* RS 
* RC 
* RX 
* RY 
* DDM 

ROUTE. HYDROGRAPH [)I24 THROUGH S24 
5 FLOW -1 

.07 .036 .07 9929 .02 
1000 1045 1060 lOBO 1100 
1222 1220 1218 1218 1216 

Preserved ***** 
* KK HC24 
* KM COMBINE HYDROGRAPHS AT HC2 4 
* HC 2 4.2443 

1120 
1216 

1155 
1220 

1220 
1220 

* BASIN S25 - UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 
* DDM ***** Updated 

KK S25 
KM BASIN S25 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .7 Lea= .3 S= 103.0 Kn= .030 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .03 
LG 
UI 
UI 
UI 
* DDM 

.15 
13. 

4. 
0. 

KK R25-26 

.25 
50. 
3. 
0. 

4.15 
87. 
2. 
0. 

Preserved ***** 

.49 
61. 
2. 
0. 

.00 
43. 
2. 
0. 

30. 
0. 
0. 

21. 
0. 
0. 

10.0 

14. 
0. 
0. 

o. 
o. 

350. 
96. 
30. 
6. 
6. 
0. 
0. 

10. 
0. 
0. 

KM ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
KM WATSON ROAD AND MCDOWELL ROAD 
RS 8 FLOW -1 
RC .07 .036 .07 6571 .02 
RX 1000 1945 1060 1080 1100 1120 1155 1220 

0. 
0. 

361. 
84. 
25. 

6. 
0. 
o. 
0. 

7. 
o. 
0. 

PAGE 14 

LINE 

539 

540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 

551 
552 
553 
554 

555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 

566 
567 
568 
569 

570 
571 
572 
573 
574 
575 

HEC-1 INPUT 

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

RY 1222 1220 1218 1218 1216 1216 1220 1220 
* BASIN 526 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 
* DDM ***** Updated 

KK S26 
BASIN S26 KM 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.21 

.16 
52. 
74. 
10. 
o. 

KK HC26 

.25 
187. 

59. 
0. 
0. 

4.20 
347. 

43. 
0. 
o. 

Preserved ***** 

.47 
513. 

33. 
0. 
0. 

1.00 
403. 

25. 
0. 
0. 

286. 
21. 

0. 
0. 

230. 
10. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH S26 

13.8 

177. 
10. 

o. 
o. 

KM AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 
HC 2 0.2377 
* BASIN S27 - BEGINNING OF PROSPECT WASH 
* DDM ***** Updated 

S27 
BASIN S27 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING .PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.4 Lea= . 5 S= 345.2 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS. BASIN 

* DDM 

• 51 
.15 

146. 
157. 

0. 
0. 

KK DI27 

.25 
575. 
111. 

0. 
0. 

4. 00 
989. 

82. 
o. 
0. 

Preserved 

.52 
1411. 

67. 
o. 
0. 

16.00 
878. 

41. 
0. 
0. 

682. 
26. 
0. 
0. 

524. 
26. 
0. 
0. 

12.6 

370. 
26. 
0. 
0. 

129. 
10. 

0. 
0. 

295. 
26. 
o. 
0. 

KM RETURN DIVERTED HYDROGRAPH FROM DI27 DOWNSTREAM OF DB13 TO ROUTE 
KM AND COMBINE WITH S27 
DR DI27 
* DDM ***** Preserved ***** 

KK RDI27 
KM ROUTE HYDROGRAPH DI27 THROUGH S27 
RS 
RC 
RX 
RY 
* DDM 

1 FLOW -1 
.07 .040 .07 

1000 1050 1100 
1222 1221 1221 

Preserved ***** 

1200 
1120 
1216 

.02 
1125 
1216 

1145 
1221 

1195 
1221 

1245 
1222 

105. 
10. 

0. 
0. 

201. 
0. 
o. 
0. 
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I 

I 

I 

I 

I 
1 

I 
LINE 

576 
577 
578 

I 579 
580 
581 
582 

I 
583 
584 

585 

I 586 
587 
588 
589 
590 

I 
591 
592 
593 
594 

I 
595 
596 
597 
5'98 

I 599 
600 
601 
602 
603 

I 
604 

605 
606 

I 607 
608 
609 
610 
611 

I 
612 
613 
614 

I 

I 

I 

I 

I 

I 

HEC-1 INPUT 

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

KK 
KM 
HC 

HC27 

KK R27-28 

COMBINE HYDROGRAPHS AT HC27 
4. 4343 

KM ROUTE HYDROGRAPH S27 THROUGH S28 
RS 1 FLOW -1 
RC • 07 • 036 .07 2482 .022 
RX 1000 1060 1090 1100 1120 
RY 1250 1248 1240 1238 1238 
* BASIN S28 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

KK S28 
KM BASIN S28 

1130 1160 
1240 1242 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L- • 4 Lea= .2 s- 120.0 Kn- .028 LAG-
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

• 04 
.17 .25 4.15 .48 2.00 
55. 180. 114. 65. 36. 19. 11. 
0. 0. 0. 0. o. 0. 0. 
0. 0. 0. 0. 0. 0. 0. 

* DDM Preserved ***** 

KK HC28 

1230 
1250 

6.2 

4. 4. 
o. 0. 
0. 0. 

KM COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH S28 - PROSPECT WASH 
KM AT WATSON ROAD CROSSING 
HC 2 0.5526 
* DDM ***** Preserved ***** 

KK R28C29 
KM ROUTE COMBINED HYDROGRAPHS HC28 THROUGH S29 
RS 2 FLOW -1 
RC .07 .036 .07 3804 .0184 
RX 1000 1000 1110 1125 1165 1170 1250 
RY 1192 1192 1190 1188 1188 1190 1192 

BASIN S29 - SUBBASIN OF PROSPECT WASH 
* DDM ***** Updated 

KK S29 
BASIN S29 KM 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L- • 7 Lea= .3 s- 102.9 Kn- • 030 LAG-
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.10 

.15 .25 4.15 .49 .00 
55. 207. 343. 215. 154. 101. 71. 
14. 7. 7. 7. 0. 0. o. 
0. 0. 0. 0. 0. 0. 0. 

* DDM Preserved 

1251 
1192 

9. 4 

44. 31. 
0. 0. 
0. 0. 

o. 
0. 
0. 

20. 
0. 
o. 

PAGE 16 

LINE 

615 
616 
617 
618 

619 
620 
621 
622 

HECC1 INPUT 

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

HC29 
COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH S29 - PROSPECT WASH 
AT BUCKEYE F.R.S. NO 3 

KK 
KM 
KM 
HC 2 0.6515 

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

KK HCBES3 
KM COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS-3 
HC 8 8.7485 
zz 
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SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 

LINE 

NO. 

37 

48 

59 

62 

68 

80 

(V) ROUTING 

( , ) CONNECTOR 

S1 

S2 

HC2 .......... .. 
v 
v 

R2-3 

S3 

HC3 .......... · • 
v 
v 

84 R3-4 

90 S4 

101 HC4 ........... . 
v 
v 

105 R4-7 

111 S7 

122 IHC7 ••••••••••.• 

126 

138 

144 

ss 
v 
v 

RS-6 

(--->) DIVERSION OR PUMP FLOW 

(<---) RETURN OF DIVERTED OR PUMPED FLOW 

S6 

154 HC6 ........... . 

158 

162 

168 

HC7 ••.••..••• ,, 
v 
v 

R7-12E 

S12E 

178 

182 

193 

199 

210 

214 

220 

230 

234 

.245 

249 

256 

266 

HC12E •••••..•••.• 

ss 
v 
v 

R8-9 

S9 

HC9 •.•••.•••••• 
v 
v 

R9-11 

Sll 

IHC11. .......... , 

S10 

HCll ... , ........ , 
v 
v 

R1112W 

S12W 

HC12W •••••••••••• 

270 HC12 .......... .. 

274 

280 

v 
v 

R12-13 

S13 

290 HC13 .......... .. 

293 

305 
303 

v 
v 

DB13 

.-------> 
DI13 

v 
v 

308 RDI13 

DI27 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

314 

325 

329 

336 

346 

353 

363 

367 

378 

384 

390 
388 

393 

399 

410 

414 

425 

431 

441 

444 

450 

S14 

HC14 •••••••••••. 
v 
v 

R1416S 

S15 
v 
v 

R1516S 

S16S 

IHC16S ••••••••••.•.••••••••... 

S16N 
v 
v 

R16N-S 

HC16S •••••••••••• 

.-------> 
DI16S 

v 
v 

R16-17 

S17 

HC17 •••••.••..•• 

S18 
v 
v 

R18-19 

DI22 

S19 

HC19 •.•••••••••• 
v 
v 

R19-20 

S20 

461 

465 

475 

488 
486 

489 

495 

498 

509 

523 

533 

540 

551 

555 

569 
566 

570 

576 

579 

585 

595 

599 

HC20 ..•••••••••• 

S21 

S22 

.<-------
DI22 

v 
v 

RDI22 

HC22 ••.••.....•• 

S23 

DI22 

S24 

S25 
v 
v 

R25-26 

S26 

HC26 ••••......•• 

S27 

.<-------
DI27 

v 
v 

RDI27 

HC27 •••••••••••• 
v 
v 

R27-28 

S28 

HC28 •••••••••••• 
v 
v 

R28-29 

DI27 



605 S29 

615 HC29 •••••••••••• 

619 HCBES3 •••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••.•••••• 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

1* * ** * * * ** * * * ** * * * ** * ** ** * * * * * * ** * ** ** * * * * 
* 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4.1 

* RUN DATE 14FEB13 TIME 08:42:52 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 24-HOUR STORM 
FILE NAME: SKYLINE. DAT 

FILE NAME CHANGED TO SL3-1A-24 .DAT 
(SKYLINE DCR PHASE 3 ALTERNATIVE 1A 24-HOUR STORM) 

17 IO 

IT 

18 JD 

19 PI 

DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 

OUTPUT CONTROL VARIABLES 
IPRNT 5 
IPLOT 0 
QSCAL 0. 

HYDROGRAPH TIME DATA 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

NMIN 3 MINUTES IN COMPUTATION INTERVAL 
IDATE 1 0 STARTING DATE 
I TIME 0000 STARTING TIME 

NQ 500 NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 2 0 ENDING DATE 
NDTIME 0057 ENDING TIME 
I CENT 19 CENTURY MARK 

COMPUTATION INTERVAL • 05 HOURS 
TOTAL TIME BASE 24. 95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

INDEX STORM NO. 
3. 97 PRECIPITATION DEPTH STRM· 

TRDA· • 01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
• 00 .00 
• 00 .00 

.00 

.00 
.00 
.00 

.00 

.00 
.00 
.00 

• 00 
• 00 

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

.00 

.00 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

• 00 • 00 
• 00 • 00 
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I 

I 

I 

I 

I 
. 00 .00 .00 .00 .oo . 00 .00 • 00 .00 . 00 .00 .00 .00 • 00 .00 .00 . 00 .00 .00 .00 
. 00 .00 .00 .00 .oo .00 .00 • 00 .00 .00 .00 .00 .00 . 00 .00 .oo .00 • 00 . 00 .00 

I 
.00 :oo .00 .00 • 00 . 00 .00 • 00 . 00 .00 .00 .oo .00 .00 .00 .00 . 00 .00 .00 .00 
• 00 • 00 .00 .00 .00 .00 .00 .00 . 00 . 00 .00 .00 .00 .00 .00 .00 .00 • 00 .00 .00 
. 00 .00 .00 .oo .00 .00 .00 .00 .oo .00 .00 .00 .oo .00 .00 .00 .00 .00 .00 .00 
. 00 .00 .00 .00 .00 .00 .00 • 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .oo .00 .00 .00 .00 .00 • 00 .00 .00 
.00 .00 .00 .00 .00 .00 .00 • 00 .00 .00 34 JD INDEX STORM NO. 

I • 00 .00 .00 .00 .00 .00 .00 .00 .oo .00 STRM 3.30 PRECIPITATION DEPTH 
.00 .00 .00 .00 .00 .00 .oo .00 . 00 .00 TRDA 150.00 TRANSPOSITION DRAINAGE AREA .oo .00 .00 .oo .00 .00 .oo .00 . 00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 0 PI PRECIPITATION PATTERN 
.00 .00 .oo .00 .00 .00 • 00 .oo .00 • 00 . 00 .00 .00 .00 .oo . 00 • 00 .00 . 00 .00 • .00 .00 .00 .00 .oo .00 . 00 .oo • 00 • 00 . 00 .00 .00 .00 .00 .00 .00 .00 .00 .oo 

• 00 .00 .00 .00 .00 .00 • 00 .oo .00 .00 
33 JD INDEX STORM NO, 6 .oo .00 .00 .00 .00 .00 . 00 .00 .00 .oo 

STRM 3. 34 PRECIPITATION DEPTH .00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 
TRDA 120.00 TRANSPOSITION DRAINAGE AREA .00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 

. 00 .00 . 00 .00 .00 .00 .00 .00 .00 .00 

I 0 PI PRECIPITATION PATTERN .00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 
.00 .00 .00 .00 .00 .00 . 00 .00 .00 . 00 .00 .00 .00 .00 .oo .00 .00 .00 .00 . 00 
.00 .00 .00 • 00 .00 .00 . 00 .00 .00 . 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 
.00 .00 .00 .00 .00 . 00 • 00 .00 • 00 . 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 
.00 .00 .oo .00 .00 .00 .00 .00 . 00 . 00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 .oo 
.00 .00 .oo .00 .00 . 00 .00 • 00 . 00 . 00 .00 .00 .00 .00 .oo .00 .00 .00 . 00 .00 

I .00 .00 .00 .00 .00 . 00 .00 • 00 .00 . 00 .00 .oo .00 .00 .00 .00 .00 . 00 . 00 .00 
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .oo .00 .00 .00 .00 .00 . 00 . 00 .00 
.00 .oo .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .oo .00 .oo .00 .00 .00 .00 .00 .00 • 00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 .oo .00 .00 .oo .00 .00 .oo .00 .oo .00 .00 .00 .00 .00 .00 .00 .00 • 00 .00 .00 

I 
.00 .00 .00 .00 .00 .00 .oo • 00 .oo .00 .00 .00 .oo .00 .00 .00 • 00 .00 .00 .00 
.00 .00 .00 .oo .00 .00 .00 • 00 . 00 .00 .00 .00 .oo .00 .00 .00 • 00 .00 .00 .00 
. 00 .00 .00 .oo .00 .00 .00 .00 .00 .00 .oo .00 .oo .00 .00 .oo . 00 .00 .00 • 00 
.00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 
.00 .00 .00 .00 .oo .00 . 00 .00 .00 . 00 .00 . 00 .00 .00 .00 .01 . 01 • 01 .01 . 01 
• 00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 .02 . 02 .02 .02 .02 . 06 . 06 • 06 .06 . 06 

I .00 .oo .00 .00 .00 .00 .00 • 00 .00 .00 .01 .01 .01 .01 .01 .01 . 01 • 01 .01 . 01 
.00 .00 .00 .00 .00 .00 .00 • 00 .oo .00 .00 .00 .00 .00 .00 .00 • 00 .00 .00 . 00 
• 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 .00 .00 . 00 .00 .00 . 00 
• 00 .00 .00 .00 .00 . 00 . 00 • 00 .00 .00 . 00 .00 .00 .00 .00 .00 . 00 .00 .00 . 00 
.00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 . 00 .00 .00 .00 .00 .oo . 00 .00 .00 . 00 

I 
.00 .00 .00 .00 .00 . 00 .oo .00 .00 .00 .00 . 00 . 00 .00 . 00 .00 .00 .00 .00 . 00 
.00 .00 .00 .00 .00 .01 . 01 • 01 .01 • 01 .00 .00 . 00 .00 .00 .00 .00 .00 .00 .00 
.02 • 02 .02 .02 .02 .06 .06 • 06 .06 .06 .00 .00 .00 .00 . 00 .oo .00 .00 .00 .00 
.01 .01 .01 .01 .01 . 01 . 01 .01 . 01 . 01 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 
.00 .00 .oo .00 .00 .00 . 00 • 00 .00 .00 .00 .00 .oo .00 .00 . 00 .oo .00 • 00 .00 .oo .00 .00 .00 .00 . 00 . 00 . 00 .00 • 00 .00 .00 .00 .00 .00 .00 .oo .00 . 00 .00 

I .00 .00 .00 .00 .00 .00 . 00 .oo .00 . 00 .oo .00 .00 .00 .00 .00 .00 .00 • 00 .00 
. 00 .00 .oo .00 .00 • 00 . 00 .00 .00 .oo • 00 .00 .00 .00 .00 . 00 .00 .00 . 00 .oo 
• 00 .00 .00 .00 .00 • 00 . 00 .00 • 00 .00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 .oo .00 .00 . 00 .00 • 00 .oo .00 . 00 . 00 .oo .00 .00 .00 .00 .oo .00 '00 . 00 .00 
• 00 .00 .00 . 00 .oo .00 • 00 .00 . 00 . 00 . 00 .00 .oo .00 .00 . 00 .00 .00 • 00 .00 

I 
• 00 .00 .oo . 00 • 00 .00 • 00 .oo • 00 . 00 . 00 .00 .00 .00 .00 . 00 .00 .00 • 00 .00 
.00 .00 .00 .00 .00 .00 • 00 .00 • 00 . 00 . 00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 
.00 .00 .00 .00 .00 .oo • 00 .00 • 00 • 00 . 00 . 00 .00 .oo .00 .00 .oo .00 . 00 • 00 
.00 .oo .00 • 00 .00 .oo .00 .00 .00 • 00 .00 .00 .00 .00 .00 .00 .00 .00 . 00 .00 
.00 .00 .00 . 00 .00 .00 .00 .00 • 00 • 00 • 00 .00 .00 .oo .00 .00 .00 .00 . 00 • 00 
.00 .o.o .00 . 00 .00 .oo .00 . 00 .00 . 00 • 00 .00 .00 .00 .00 .00 .oo .00 . 00 .00 

I .00 • 00 .00 .00 .00 .00 .00 .00 • 00 • 00 .00 .00 .00 .00 . 00 .00 .00 .oo .00 .00 
. 00 .00 .'00 .00 .00 .oo .00 .00 .00 . 00 .00 .od .00 .oo .00 .00 .00 . 00 . 00 .00 
• 00 .oo .00 .oo .00 • 00 • 00 .00 .oo . 00 
• 00 .00 .00 .oo • 00 .00 • 00 .00 .00 . 00 35 JD INDEX STORM NO. 

I 

I 

I 

I 

I 



STRM 3.20 PRECIPITATION DEPTH .00 .00 • 00 . oo .00 .oo . 00 • 00 .00 .oo 
TRDA 300.00 TRANSPOSITION DRAINAGE AREA .00 .00 . 00 . 00 .00 .00 .00 . 00 .00 .00 

.oo .00 .00 .oo .oo· .00 .00 . 00 .00 .00 
0 PI PRE-CIPITATION PATTERN • 00 .00 .oo· .oo .00 .00 . 00 .00 .00 .00 

.00 .00 .oo . 00 ·.00 .00 . 00 . 00 .00 .oo • 00 .00 .00 .oo .00 .00 . 00 .00 .00 • 00 

.00 .00 .oo .00 .00 .00 .00 .00 • 00 .oo . 00 .00 .00 .oo .00 .00 .00 .00 .00 .00 

.00 .00 .oo .00 . 00 .00 . 00 . 00 • 00 .oo .00 .00 .00 .oo .00 .00 .00 .00 .00 .00 

.00 .00 .oo .00 . 00 .00 .00 . 00 . 00 .oo .00 . 00 .00 .oo .00 .00 .00 • 00 .00 .00 

.00 .00 .oo .00 .00 • 00 .oo . 00 .00 .00 • 00 .00 .00 .oo .00 .00 .00 .00 .00 .00 

.00 .00 .oo • 00 .00 .00 .00 • 00 .00 .00 • 00 .00 .00 .oo .oo .00 .00 .oo .00 .00 

.00 .00 .oo . 00 .00 .00 .00 . 00 .00 • 00 .00 .00 .00 .00 .00 .00 .00 • 00 .00 .00 

.00 .00 . 00 .00 .00 .00 .00 .00 .00 . oo . 00 .00 .00 .oo .00 .00 .00 .oo • 00 .00 

.00 .00 .oo . 00 .00 .00 .00 .00 .00 . 00 . 00 .00 .00 .oo .00 .00 .00 . 00 • 00 .00 

.00 . 00 .oo . 00 .00 . 00 . 00 • 00 .00 .oo .oo .oo .00 .00 .00 . 00 .00 .00 • 00 .00 

.00 .00 .oo .00 .00 .00 . 00 .00 . 00 .00 .00 .oo .00 .00 .00 . 00 .00 .00 • 00 .00 

.00 .00 .oo . 00 .00 .oo . 00 • 00 .00 .oo .oo .00 .00 .oo . 00 . 00 .00 .00 . 00 .00 

.00 .00 .oo .00 • 00 .00 .00 .00 . 00 .oo .00 .00 • 00 .oo .00 .00 .00 .00 • 00 • 00 

.00 .00 .oo .00 . 00 .00 .00 • 00 .00 .oo .00 .00 .00 .oo . 00 . 00 .00 .00 • 00 • 00 

.00 .00 .oo .00 . 00 .00 .oo . 00 . 00 .oo .00 ·.oo .00 .oo . 00 • 01 . 01 • 01 .01 • 01 

.00 .00 .oo .oo .00 .00 .00 • 00 .00 .oo • 02 .02 .02 .02 .02 .06 .06 . 06 . 06 • 06 

.00 .00 .oo .00 .00 .00 .00 • 00 . 00 .00 • 01 .01 • 01 • 01 .01 . 01 . 01 . 01 .01 . 01 

.00 .00 • 00 . 00 .00 .00 .00 . 00 . 00 . 00 .00 .00 . 00 .00 . 00 . 00 .00 .00 .00 . 00 

.00 .00 . 00 .00 .00 . 00 .00 . 00 .00 .oo .00 .00 . 00 .oo .oo . 00 .00 . 00 .oo • 00 

.00 .00 .oo . 00 .00 .00 .00 . 00 .00 . 00 • 00 .00 . 00 .00 . 00 . 00 .00 .00 .00 . 00 

.00 • 00 .oo . 00 .00 .00 .00 . 00 .00 • 00 .oo .oo .00 .00 . 00 . 00 .00 .00 .00 .00 

.00 • 00 .oo .00 .00 .00 • 00 .00 .00 • 00 . 00 .00 . 00 .00 .00 . 00 .00 • 00 .00 • 00 

.00 . 00 .oo .00 .00 .01 • 01 .01 .01 • 01 .00 .00 • 00 .oo . 00 .00 .00 .00 .00 • 00 

.02 .02 .02 .02 .02 .06 • 06 .06 .06 • 06 . 00 .00 • 00 .oo . 00 . 00 .00 • 00 .00 .00 
• 01 . 01 .01 .01 .01 .01 • 01 .01 .01 • 01 .00 .00 .00 .oo . 00 . 00 .00 .00 .00 .00 
.00 ;00 .oo .00 .00 .00 . 00 • 00 .00 . 00 • 00 .00 .00 .oo . 00 . 00 .00 • 00 .00 .00 
.00 . 00 .oo .00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 .00 .00 .00 .oo . 00 .oo .00 
.00 . 00 .oo .00 .00 .00 . 00 • 00 .00 . 00 .00 .00 .oo .oo . 00 .00 .00 . 00 .oo .oo 
.00 .00 .oo .00 .00 .00 . 00 .00 .oo· • 00 .00 ;oo .00 .00 .00 .00 . 00 • 00 .00 .00 
.00 .00 .oo . 00 .00 .00 .00 • 00 .oo • 00 .oo .00 .00 .00 .00 .00 . 00 .00 .00 .00 
.00 .00 .oo .00 .00 .oo . 00 .00 .00 • 00 .00 .00 .00 .00 .00 .00 . 00 .00 .00 .00 
.00 .00 .oo . 00 • 00 .00 . 00 • 00 .00 . 00 .00 .00 .00 .oo .00 .00 • 00 .00 . 00 .00 
.00 .00 .oo .00 • 00 .00 . 00 • 00 .00 . 00 .00 .00 .00 .00 .00 .00 . 00 .00 . 00 . 00 
.00 .00 .oo .00 .00 .00 . 00 • 00 .oo . 00 .00 .00 .00 .oo .00 .00 • 00 .00 .00 • 00 
.00 .00 .oo .00 • 00 .oo .00 • 00 . 00 .oo .00 .00 .00 .oo .00 .00 • 00 .00 • 00 .00 
.00 .00 .oo .00 .00 .oo .00 . 00 .00 .oo .00 .00 .00 .oo .00 .00 • 00 .00 • 00 • 00 
.00 • 00 .oo .00 .00 .00 .00 • 00 . 00 .oo .00 .00 .00 .oo .00 .00 • 00 .00 • 00 .00 
.00 .00 .oo .00 .00 . 00 .00 . 00 . 00 .oo .00 .00 •. 00 .oo .00 .00 • 00 .00 • 00 • 00 
.00 .00 .oo . 00 .oo . 00 .00 . 00 . 00 .oo .00 .00 .00 .oo .00 .00 . 00 .00 .00 • 00 
.00 .oo .oo . 00 .00 .00 • 00 .00 . 00 .oo • 00 .00 .00 .oo .00 .00 • 00 .oo .00 • 00 
.00 . 00 .oo . 00 .00 .00 . 00 .00 .00 .oo 
.oo . 00 .oo .00 .00 .00 . 00 .00 .00 .oo 
.00 .00 .oo .00 .00 .00 . 00 .00 .oo .oo 
.00 .00 .oo .00 .00 .00 . 00 .00 .00 . 00 
.00 .00 .oo .00 .00 .00 . 00 . 00 .00 . 00 
.00 .00 .oo .00 • 00 .00 .00 • 00 .00 • 00 
.00 .00 .oo .00 .00 .oo • 00 .00 .00 • 00 
.00 .00 .oo .00 . 00 .00 .00 • 00 .00 • 00 

36 JD INDEX STORM NO. 
STRM 3.11 PRECIPITATION DEPTH 
TRDA 500.00 TRANSPOSITION DRAINAGE AREA 

0 PI PRECIPITATION PATTERN 
.00 .00 .00 .00 .00 .00 .00 . 00 .00 . 00 
.00 .oo .00 • 00 :oo . 00 .00 . oo· .00 . 00 
.00 .00 .00 • 00 .00 .00 .00 • 00 . 00 . 00 
.00 .00 . 00 . 00 .00 .00 .00 . 00 . 00 . 00 
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*** *** *** *** *** *** ••• *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** 

293 KK 

302 KO 

295 RS 

296 SV 

298 SE 

300 SQ 

PEAK FLOW 

(CFS) 

177. 

PEAK STORAGE 

(AC-FT) 
255. 

PEAK STAGE 

(FEET) 
1358.44 

************** 

DB13 

OUTPUT CONTROL VARIABLES 
IPRNT 3 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0 • HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS NUMBER OF SUBREACHES 

ITYP 
RSVRIC 

X 

STORAGE 

STOR TYPE OF INITIAL CONDITION 
• 00 INITIAL CONDITION 
• 00 WORKING R AND D COEFFICIENT 

.o 11.0 24.0 36.0 
147.0 165.0 185.0 204 .o 

ELEVATION 1343.00 1344.00 1345.00 1346.00 
1353.00 1354.00 1355.00 1356.00 

DISCHARGE 0. o. 6. 22. 
134. 143. 151. 159. 

.... 
HYDROGRAPH AT STATION DB13 

TRANSPOSITION AREA • 0 SQ MI 

TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

(HR) 
(CFS) 

13.70 170. 85. 82. 
(INCHES) .403 .803 .803 

(AC-FT) 84. 168. 168. 

TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

(HR) 
13.70 235. 113. 109. 

TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

(HR) 
13.70 1357.50 1350.31 1350.03 

CUMULATIVE AREA ~ 3.93 SQ.MI 

HYDROGRAPH AT STATION DB13 

50.0 
224 .o 

1347.00 
1357.00 

43. 
166. 

24.95-HR 

82. 
• 803 
168. 

24. 95-HR 

109. 

24. 95-HR 

1350.03 

64 .o 
245.0 

1348.00 
1358.00 

63. 
174. 

79 .o 95 .o 111.0 129.0 
267.0 

1349.00 1350.00 1351.00 1352.00 
1359.00 

77. 95. 109. 122. 
181. 

TRANSPOSITION AREA 10.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24. 95-HR 

+ (CFS) (HR) 
(CFS) 

+ 170. 13.70 163. 81. 78. 78. 
(INCHES) • 387 • 765 • 765 • 765 

(AC-FT) 81. 160. 160. 160. 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 
.6-HR 24-HR 72-HR 24. 95-HR 

+ (AC-FT) (HR) 
236. 13.70 216. 104. 100. 100. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24. 95-HR 

(FEET) (HR) 
1357.55 13.70 1356.61 1349.83 1349.57 1349.57 

CUMULATIVE AREA ~ 3.93 SQ MI 

*** 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 30.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24. 95-HR 

(CFS) (HR) 
(CFS) 

164. 13.65 156. 76. 74. 74 • 
(INCHES) .370 .724 .724 • 724 

(AC-FT) 77. 152. 152. 152. 

PEAK . STORAGE TIME MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24. 95-HR 

+ (AC-FT) (HR) 
216. 13.65 198. 94. 91. 91. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24. 95-HR 

(FEET) (HR) 
1356.62 13.65 1355.68 1349.34 1349.10 1349.10 

CUMULATIVE AREA ~ 3.93SQMI 

*** 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 60.0 SQ MI 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 24. 95-HR 

(CFS) (HR) 
(CFS) 

+ 159. 13.65 152. 74. 71. 71. 
(INCHES) • 359 • 697 .697 • 697 

(AC-FT) 75. 146. 146. 146. 



PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE CUMULATIVE AREA = 3.93 SQ MI 
6-HR 24-HR 72-HR 24. 95-HR 

(AC-FTi (HR) 
205. 13.65 187. 89. 85. 85. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE HYDROGRAPH AT STATION DB13 
6-HR 24-HR 72-HR 24. 95-HR TRANSPOSITION AREA 150.0 SQ MI 

+ (FEET) (HR) 
1356.04 13.65 1355.11 1349.04 1348.81 1348.81 PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24. 95-HR 
CUMULATIVE AREA = 3.93 SQ MI + (CFS) (HR) 

(CFS) 
153. 13.65 146. 70. 67. 67 • 

(INCHES) • 345 • 662 .662 • 662 
(AC-FT) 72. 139. 139. 139. 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 90.0 SQ MI PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24. 95-HR 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW + (AC-FT) (HR) 

6-HR 24-HR 72-HR 24. 95-HR 190. 13.65 173. 82. 79. 79. 
(CFS) (HR) 

(CFS) PEAK STAGE TIME MAX !MUM AVERAGE STAGE 
+ 156. 13.65 149. 72. 69. 69. 6-HR 24-HR 72-HR 24. 95-HR 

(INCHES) .353 • 681 • 681 • 681 + (FEET) (HR) 
(AC-FT) 74. 143. 143. 143. 1355.28 13.65 1354.39 1348.66 1348.45 1348.45 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE CUMULATIVE AREA = 3.93 SQ MI 
6-HR 24-HR 72-HR 24. 95~HR 

+ (AC-FT) (HR) 
198. 13.65 180. 86. 82. 82. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE HYDROGRAPH AT STATION DB13 
6-HR 24-HR 72-HR 24. 95-HR TRANSPOSITION AREA 300.0 SQ MI 

+ (FEET) (HR) 
1355.69 13.65 1354.77 1348.86 1348.64 1348. 64 PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24. 95-HR 
CUMULATIVE AREA ~ 3.93 SQ MI + (CFS) (HR) 

(CFS) 
+ 149. 13.65 142. 67. 65. 65. 

(INCHES) • 335 • 636 .636 .636 
(AC-FT) 70. 133. 133. 133. 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 120.0 SQ MI PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE 

6-HR 24-HR 72-HR 24. 95-HR 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW + (AC-FT) (HR) 

6-HR 24-HR 72-HR 24. 95-HR 181. 13.65 164. 78. 75. 75. 

+ (CFS) (HR) 
(CFS) PEAK STAGE TIME MAXIMUM AVERAGE STAGE 

+ 155. 13.65 147. 71. 68. 68. 6-HR 24-HR 72-HR 24. 95-HR 
(INCHES) • 349 .671 .671 .671 + (FEET) (HR) 

(AC-FT) 73. 141. 141. 141. 1354.78 13.65 1353.90 1348.41 1348.20 1348.20 

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE CUMULATIVE AREA = 3.93 SQ MI 
6-HR 24-HR 72-HR 24. 95-HR 

+ (AC-FT) (HR) 
194. 13.65 177. 84. 81. 81. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE HYDROGRAPH AT STATION DB13 
6-HR 24-.HR 72-HR 24. 95-HR TRANSPOSITION AREA 500.0 SQ MI 

+ (FEET) (HR) 
1355.48 13.65 1354.58 "1348.76 1348.54 1348.54 PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 24. 95-HR 

I 



I 

I 

I 

I 

I 
(CFS) (HR) 

I 
(CFS) 

RUNOFF SUMMARY t45. 13.65 D7. 65. 62. 62. FLOW IN CUBIC FEET PER SECOND (INCHES) • 325 • 612 • 612 • 612 TIME IN HOURS, AREA IN SQUARE MILES (AC-FT) 68. 128. 128. 128. 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 6-HR 24-HR 72-HR 24. 95-HR + 6-HOUR 24-HOUR 72-HOUR (AC-FT) (HR) 
172. 13.65 155. 74. 71. 71. HYDROGRAPH AT I 

+ Sl 728. 12.10 70. 20. 19. • 51 PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 24. 95-HR HYDROGRAPH AT + (FEET) (HR) 

+ 52 324. 12.10 30. 9. 8. .22 1354.34 13.65 1353.46 1348.19 1347.99 1347.99 

2 COMBINED AT 
CUMULATIVE AREA : 3.93 SQ MI + HC2 1045. 12.10 100. 29. 28. • 73 

I 
ROUTED TO 

R2-3 998. 12.15 100. 29. 28. • 73 I 
INTERPOLATED HYDROGRAPH AT DB13 + 

HYDROGRAPH AT 
53 792. 12.15 84. 23. 23. .65 

PEAK FLOW TIME MAXIMUM AVERAGE FLOW 2 COMBINED AT 
6-HR 24-HR 72-HR 24. 95-HR + HC3 1777. .12 .15 182. 52. 50. 1.38 + (CFS) (HR) 

(CFS) 
ROUTED TO + 171. 13.70 164. 81. 78. 78. + R3-4 1692. 12.20 182. 52. 50. 1. 38 (INCHES) .389 .770 .770 .770 

(AC-FT) 81. 161. 161. 161. HYDROGRAPH AT 
+ S4 584. 12.10 53. 15. 14. • 41 CUMULATIVE AREA : 3.93 SQ MI 

I 

I 
2 COMBINED AT 

HC4 2175. 12.20 233. 66. 64. 1. 79 

ROUTED TO 
R4-7 2132. 12.20 233. 66. 64. 1. 79 I 

HYDROGRAPH AT 
57 220. 12.05 17. 5. 5. .13 

2 COMBINED AT 
IHC7 2261. 12.20 250. 71. 68. 1.92 

I 
HYDROGRAPH AT 

55 680. 12.15 75. 22. 21. • 53 

ROUTED TO I 
+ R5-6 655. 12.20 75. 22. 21. .53 

HYDROGRAPH AT 
56 412. 12.05 33. 9. 9. .25 

COMBINED AT I 
HC6 965. 12.15 107. 31. 30. • 78 

COMBINED AT 
+ HC7 3133. 12.20 355. 101. 98. 2. 70 

ROUTED TO 
I 

R7-12E 3028. 12.25 355. 101. 98. 2. 70 

I 

I 

I 

I 

I 



HYDROGRAPH AT 
S12E 110. 12.00 8. 2. 2. 

2 COMBINED AT 
HC12E 3049. 12.25 362. 103. 100. 

HYDROGRAPH AT 
S8 552. 12.05 48. 14. 14. 

ROUTED TO 
R8-9 542. 12.10 48. 14. 14. 

HYDROGRAPH AT 
S9 309. 12.10 29. 8. 8. 

2 COMBINED AT 
HC9 846. 12.10 76. 22. 21. 

ROUTED TO 
R9-11 720. 12.25 76. 22. 21. 

HYDROGRAPH AT 
S11 314. .12.05 21. 6. 6. 

2 COMBINED AT 
IH~11 803. 12.20 97. 28. 27. 

HYDROGRAPH AT 
+ S10 303. 12 .1.0 27. 8. 7. 

2 COMBINED AT 
HC11 1036. 12.15 123. 35. 34. 

ROUTED TO 
R1112W 989. 12.25 123. 35. 34. 

HYDROGRAPH AT 
S12W 176. 12.00 13. 4. 4. 

2 COMBINED AT 
HC12W 1045. 12.20 135. 39. 38. 

2 COMBINED AT 
+ HC12 4045. 12.25 494. 142. 136. 

ROUTED TO 
+ R12-13 3913. 12.30 494. 142. 136. 

HYDROGRAPH AT 
+ S13 303. 12.05 19. 5. 5. 

2 COMBINED AT 
+ HC13 3973. 12.30 512. 146. 141. 

ROUTED TO 
+ DB13 171. 13.70 164. 81. 78. 

DIVERSION TO 
+ DI27 171. 13.70 164. 81. 78. 

HYDROGRAPH AT 

.05 ROUTED TO 
+ 

2. 75 HYDROGRAPH AT 

+ 

.34 2 COMBINED AT 
+ 

• 34 ROUTED TO 
+ 

.21 HYDROGRAPH AT 
+ 

.55 ROUTED TO 
+ 

.55 HYDROGRAPH AT 
+ 

.17 3 COMBINED AT 
+ 

.72 HYDROGRAPH AT 
+ 

.19 ROUTED TO 
+ 

. 91 2 COMBINED AT 
+ 

• 91 DIVERS ION TO 
+ 

.09 HYDROGRAPH AT 
+ 

1. 00 ROUTED TO 

3. 75 HYDROGRAPH AT 
+ 

3. 75 2 COMBINED AT 
+ 

.17 HYDROGRAPH AT 
+ 

3. 93 ROUTED TO 
+ 

3. 93 HYDROGRAPH AT 
+ 

3. 93 COMBINED AT 
+ 

DI13 

RDI13 

S14 

HC14 

R1416S 

S15 

R1516S 

S16S 

IHC16S 

S16N 

R16N-S 

HC16S 

DI22 

DI16S 

R16-17 

S17 

HC17 

S18 

R18-19 

S19 

HC19 

0. 

0 •. 

787. 

769. 

685. 

175. 

137. 

321. 

970. 

239. 

204. 

1093. 

285. 

809. 

695. 

414. 

773. 

585. 

530. 

499. 

928. 

.00 

.00 

12.05 

12.05 

12.20 

12.05 

12.20 

12.05 

12.15 

12.10 

12.30 

12.20 

12.20 

12.20 

12.40 

12.05 

12.35 

12.05 

12.20 

12.05 

12.10 

0. 0. 

0. o. 

61. 17. 

59. 16. 

59. 16. 

10. 2. 

10. 2. 

21. 5. 

88. 24. 

23. 7. 

23. .7. 

110. 30. 

20. 5. 

90. 25. 

90. 25. 

27. 7. 

116. 32. 

49. 14. 

49. 14. 

37. 10. 

86. 24. 

0. 

0. 

16. 

16. 

16. 

2. 

2. 

5. 

23. 

·6. 

6. 

29. 

5. 

24. 

24. 

7. 

31. 

14. 

14. 

10. 

23. 

3. 93 

3. 93 

.49 

4. 41 

4. 41 

.11 

.11 

.17 

4. 70 

.17 

.17 

4.87 

4. 87 

4.87 

4.87 

.29 

5.15 

.36 

.36 

.29 

.65 

I 



I 

I 

I 

I 

I 
ROUTED TO 

+ R19-20 851. 12.25 86. 24. 23. • 65 ROUTED TO 

I + R28-29 819. 12.20 221. 101. 97. .55 
HYDROGRAPH AT 

+ 520 125. 12.05 9. 2. 2. .09 HYDROGRAPH AT 
+ 529 181. 12.05 

2 COMBINED AT 
11. 3. 3. .10 

HC20 923. 12.20 94. 27. 26. .73 2 COMBINED AT 

I + HC29 887. 12.20 229. 104. 100. .65 
HYDROGRAPH AT 

+ 521 1075. 12.05 77. 21. 20. .62 8 COMBINED AT 
+ HCBE53 4873. 12.10 677. 225. 216. 8. 75 

HYDROGRAPH AT 

I 
+ 522 815. 12.10 59. 15. 14. • 55 

HYDROGRAPH AT *** NORMAL END OF HEC-1 *** 
+ DI22 285. 12.20 20. 5. 5. 4. 87 

ROUTED TO 

I + RDI22 214. 12.50 20. 5. 5. 4. 87 

2 COMBINED AT 
+ HC22 815. 12.10 79. 20. 19. 5.41 

I 
HYDROGRAPH AT 

+ 523 629. 12.10 47. 12. 11. .49 

HYDROGRAPH AT 
524 274. 12.30 34. 9. 8. .32 

I HYDROGRAPH AT 
+ 525 49. 12.05 3. 1. 1. .03 

ROUTED TO 
+ R25-26 29. 12.45 3. 1. 1. .03 

I HYDROGRAPH AT 
+ 526 325. 12.10 24. 6. 6. .21 

2 COMBINED AT 
+ HC26 326. 12.10 27. 7. 6. .24 

I HYDROGRAPH AT 
+ 527 852. 12.05 70. 20. 19. • 51 

HYDROGRAPH AT 
+ DI27 171. 13.70 164. 81. 78. 3.93 

I ROUTED TO 
+ RDI27 171. 13.70 164. 81. 78. 3.93 

2 COMBINED AT 

I 
+ HC27 864. 12.05 216. 100. 97. 4.43 

ROUTED TO 
+ R27-28 820. 12.10 215. 100. 96. 4. 43 

HYDROGRAPH AT 

I + 828 80. 12.00 4. 1. 1. .04 

2 COMBINED AT 
HC28 882. 12.10 222. 102. 99. .55 

I 

I 

I 

I 

I 



APPENDIX H 

Alternative lB Hydrology Calculations 

. . ~ 

~ . I SKYLINE FAN DCR 



I 

I 

I Dual Outlets (1 & 2 x 48") HydroCAD Model Results 
Head above Total 

Water Depth 
48" Culvert 

Invert Outflow Outflow Q 

Alternative 1B Basin 

Stage Storage Storage 
Interpolated 

Q for HEC-1 

(ft) (cfs) (ft) (cfs) 
0 0 0 0 I (ft) (CY) (ac-ft) (cfs) 

1348 252 0 0 
0.3 0 0.3 0 
0.6 0 0.6 0 
0.9 0 0.9 0 I 
1.2 0.78 1.2 0.26 1349 29004 18 0.52 
1.5 5.2 1.5 1.73 
1.8 13.2 1.8 4.4 I 
2.1 24.29 2.1 8.1 1350 59056 37 20.59 
2.4 38.07 2.4 12.69 
2.7 54.21 2.7 18.07 I 
3 72.4 3 24.13 1351 90399 56 72.40 

3.3 92.35 3.3 30.78 
3.6 113.77 3.6 37.92 I 
3.9 136.34 3.9 45.45 
4.2 159.74 4.2 53.25 
4.5 183.58 4.5 61.19 I 

1352 123024 76 144.14 

4.8 207.44 4.8 69.15 
5.1 230.81 5.1 76.94 
5.4 253.06 5.4 84.35 I 

1353 156925 97 223.02 

5.7 273.3 5.7 91.1 
6 290.09 6 96.7 1354 192091 119 290.09 

I 6.3 299.24 6.3 99.75 
6.6 318.5 6.6 106.17 
6.9 340.49 6.9 113.5 
7.2 361.15 7.2 120.38 
7.5 380.68 7.5 126.89 

I 1355 228516 142 347.38 

7.8 399.26 7.8 133.09 
8.1 417.02 8.1 139.01 
8.4 434.05 8.4 144.68 I 1356 266190 165 411.10 

8.7 450.43 8.7 150.14 

9 466.24 9 155.41 
9.3 481.53 9.3 160.51 I 1357 306108 190 466.24 

9.6 496.35 9.6 165.45 
9.9 510.74 9.9 170.25 
10.2 521.86 10.2 173.95 I 1358 347013 215 514.45 
10.5 532.62 10.5 177.54 

I 10.8 543.17 10.8 181.06 1359 388907 241 550.20 

I 

I 

I 

I 

I 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 * * * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * * * * * * * * 

FLOOD HYDROGRAPH PACKAGE (HEC-1 I 
JUN 1998 

VERSION 4.1 

RUN DATE 14FEB13 TIME 08:43:11 

X X 
X X 
X X 
xxxxxxx 
X X 
X X 
X X 

xxxxxxx xxxxx 
X X X 
X X 
xxxx X 
X X 
X X X 
xxxxxxx xxxxx 

X 
XX 

X 
xxxxx X 

X 
X 

XXX 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-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 

LINE 

10 
11 
12 
13 
14 

15 
l6 
17 
18 
19 
20 
21 
22 
23 
24 

HEC-1 INPUT 

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

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

ID 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 10 0- YR 6 -HOUR STORM 
FILE NAME: SKYLINE6 • OAT 

FILE NAME CHANGED TO SL3-1B-6.DAT 
(SKYLINE OCR PHASE 3 ALTERNATIVE 1B 6 -HOUR STORM) 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
* NOAA ATLAS 14 POINT RAINFALL DEPTH USED 
* DEPTH-AREA REDUCTION FACTOR UPDATED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUcrED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - FEBRUARY 2013, SEI 
* DETENTION BASIN DB13 ADDED TO SKYLINE WASH APEX {HC13) 
* 48?DIAMETER RCP - LOW FLOW OUTLET OF DETENTION BASIN CALCULATED USING HY8 
* HYDROGRAPH SPLITTED AT 0813 TO DI13 AND DI27 
* 0 HYDROGRAPH DI13 ROUTED TO S14 
* NO HYDROGRAPH ROUTED TO S2 4 
* DI24, RDI24 AND HC24 DELETED 
* HYDROGRAPH DI27 ROUTED TO 827 
* DI27, RDI27 AND HC27 ADDED 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - FEBRUARY 2013, SEI 
* DETENTION BASIN DB13 MODIFIED BASED ON UPDATED STAGE-STORAGE DATA ?BASIN 18 
* 3 X 48?DIAMETER RCPS - LOW FLOW OUTLET OF DETENTION BASIN 
* STAGE-OUTFLOW CALCULATED USING HYDROCAD 
* HYDROGRAPH SPLITTED AT 0813 TO DI13 AND DI27 
* 2/3 DETENTION BASIN OUTLET HYDROGRAPH ROUTED TO 814 THROUGH DI13 
* (CONTINUE IN SKYLINE WASH) 
* 1/3 DETENTION BASIN OUTLET HYDROGRAPH ROUTED TO 827 THROUGH DI27 
* (TO PROSPECT WASH) 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 

IT 3 300 
IN 15 
IO 5 
JD 2. 80 0. 01 
PC .000 . 008 . 016 • 025 . 033 . 041 .050 . 058 
PC . 087 .099 .118 .138 . 216 .377 .834 . 911 
PC .962 .972 . 983 • 991 1. 000 
JD 2. 78 0. so 
JD 2. 73 2. 80 
PC .000 . 009 . 016 .025 • 034 .042 .051 .059 

.066 

.931 

.067 

. 074 

. 950 

. 076 
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LINE 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

so 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 

61 
62 
63 

64 
65 
66 
67 
68 
69 

HEC-1 INPUT 

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

PC 
PC 
JD 
PC 
PC 
PC 
JD 
PC 
PC 
PC 
JD 
PC 
PC 
PC 

.087 .100 

.950 .963 
2.58 16.0 
.000 .015 
.135 .152 
.946 .960 
2.27 90.0 
.000 .021 
.1 79 . 201 
.927 .945 
2.24 100.0 
.000 .024 
.212 .239 
.907 .930 

.120 

. 975 

. 020 

.175 

. 973 

. 035 

. 232 

. 964 

. 043 

. 271 
• 954 

.163 .252 

. 988 1. 000 

.030 .048 

.222 .304 

. 987 1. 000 

.051 .071 

.281 .364 

. 982 1. 000 

.059 .078 

.321 .408 

. 977 1. 000 
BASIN S1 - BEGINNING OF SKYLINE WASH 

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

KK S1 
KM BASIN S1 

.451 

.063 

.472 

. 087 

. 500 

.098 

. 515 

. 694 

. 076 

. 670 

.105 

. 658 

.119 

.627 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .6 S= 1102.5 Kn== .050 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.51 

.25 
103. 
248. 

20. 
0. 

. 25 
273. 
206. 

20. 
0. 

3. 95 
577. 
151. 

20. 
0. 

. 53 
783. 
123. 

20. 
0. 

18.00 
1122. 

102. 
20. 
0. 

746. 
79. 
0. 
0. 

585. 
60. 

0. 
0. 

BASIN S2 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 

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

KK S2 
KM BASIN S2 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

. 837 

. 090 

. 796 

.125 

. 773 

.141 

.735 

16.6 

489. 
51. 

0. 
0. 

KM 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= .9 Lea= .6 S= 916.1 Kn= .050 LAG= 16.0 

* DDM 

PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 
. 22 
. 25 
46. 

105. 
9. 
0. 

HC2 

. 25 
130. 

82. 
9. 
0. 

3. 95 
269. 

60. 
9. 
0. 

Preserved 

. 53 
364. 

51. 
9. 
0. 

18.00 
496. 

38. 
0. 
0. 

310. 
32. 

0. 
0. 

251. 
23. 

0. 
0. 

207. 
23. 
0. 
0. 

. 900 

.105 

.868 

.143 

. 841 

.162 

.814 

400. 
48. 

0. 
o. 

166. 
12. 

0. 
0. 

. 938 

.119 

.912 

.160 

. 888 

.186 

. 864 

306. 
20. 
0. 
0. 

124. 
9. 
0. 
0. 

KK 
KM 
HC 

COMBINE HYDROGRAPHS FROM 81 AND S2 - UPSTREAM PORTION OF SKYLINE WASH 
2 0.7296 

* DDM Preserved ***** 

R2-3 KK 
KM 
RS 
RC 

ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH 
1 FLOW -1 

.07 .036 .07 2930 .029 
RX 1000 1030 1100 1120 1130 1190 
RY 1626 1624 1594 1594 1596 1624 

BASIN S3 MAIN SUBBASIN FOR GRANITE FALLS WASH 
* DDM Updated ***** 

1220 
1626 

1250 
1625 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 

82 
83 
84 
85 

86 
87 
88 
89 
90 
91 

92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 

103 
104 
105 
106 

107 
108 
109 
110 
111 
112 

HEC-1 INPUT 

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

KK S3 
KM 
KM 

BASIN S3 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1, 5 Lea= 1. 0 S= 481.0 Kn= , 040 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

.65 

.20 
104. 
420. 
70. 
20. 

0. 

HC3 

. 25 
180. 
348. 

51. 
20. 
0. 

4. 00 
422. 
274. 

51. 
0. 
0. 

Preserved 

. 52 13.00 
652. 797. 1088. 
245. 212. 164. 

49. 20. 20. 
0. 0. 0. 
0. 0. 0. 

945. 
133. 

20. 
0. 
0. 

21.0 

652. 
115. 
20. 

0. 
0. 

567. 
99. 
20. 

0. 
0. 

492. 
80. 
20. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R2-3 WITH HYDROGRAPH FROM S3 - CONFLUENCE OF SKYLINE 
WASH AND GRANITE FALLS WASH 

1. 3787 

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

KK R3-4 
KM ROUTE COMBINED HYDROGRAPHS HC3 THROUGH 84 - SKYLINE WASH 
RS 1 FLOW -1 
RC .07 .036 .07 2927 .032 
RX 
RY 

1000 
1520 

1030 
1518 

1085 
1496 

1160 
1496 

1200 
1498 

1240 
1516 

1250 
1518 

BASIN 84 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM ***** Updated ***** 

KK 84 
KM BASIN 84 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1275 
1520 

KM L= 1.3 Lea= .6 $::::: 503.9 Kn::: .040 LAG= 16.2 
KM PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 

.41 

. 20 
85. 

196. 
16. 

0. 

.25 
231. 
156. 
16. 

0. 

4. 00 
486. 
114. 
16. 

0. 

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

KK HC4 

. 52 
656. 

95. 
16. 
0. 

13.00 
913. 

73. 
0. 
0. 

579. 
63. 

0. 
0. 

465. 
41. 

0. 
0. 

386. 
41. 

0. 
0. 

312. 
28. 

0. 
0. 

234. 
16. 

0. 
0. 

KM COMBINE HYDROGRAPH R3 -4 WITH HYDROGRAPH FROM $4 - CONCENTRATION POINT 
K!1 ON SKYLINE WASH. 
HC 2 1. 7864 

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

KK R4 -7 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC4 THROUGH S7 - SKYLINE WASH 
1 

.07 
1000 
1462 

FLOW 
.036 
1025 
1460 

-1 

.07 
1055 
1462 

2211 
1120 
1462 

. 022 
1145 
1432 

1180 
1432 

1240 
1456 

1370 
1462 

* BASIN $7 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 
WASH 

* DDM Updated ***** 

PAGE 

LINE 

113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 

124 
125 
126 
127 

128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 

140 
141 
142 
143 
144 
145 

146 
147 
148 
149 
150 
151 
152 
153 
154 
155 

HEC-1 INPUT 

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

KK S7 
KM BASIN S7 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea== .6 S== 955.3 Kn== .040 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

.13 

. 20 
37. 
41. 

0. 
0. 

IHC7 

. 25 
147. 
30. 

0. 
0. 

4. 00 
254. 

22. 
0. 
0. 

Preserved 

. 52 
365. 

17. 
0. 
0. 

12.00 
229. 

12. 
0. 
0. 

178. 
7. 
0. 
0. 

137. 
7. 

0. 
0. 

12.7 

97. 
7. 

0. 
0. 

78. 
7. 
0. 
0. 

53. 
0. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS R4 -7 AND S7 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
WASH 

1. 9208 
BASIN 85 - BEGINNING OF MOUNTAIN WASH 

* DDM Updated ***** 

S5 
BASIN S5 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.4 Lea:: .7 S= 654.8 Kn= .050 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 53 

. 25 
89. 

UI 334. 
UI 43. 
UI 17. 
UI 0. 
* DDM 

R5-6 

.25 
164. 

3. 95 
385. 

265. 219. 
43. 43. 

0. 0. 
0. 0. 

Preserved 

.53 20.00 
573. 705. 
195. 

18. 
0. 
0. 

157. 
17. 

0. 
0. 

988. 
120. 
17. 

0. 
0. 

689. 
104. 

17. 
0. 
0. 

KK 
KM 
RS 
RC 
RX 
RY 

ROUTE HYDROGRAPH S 5 THROUGH S 6 - MOUNTAIN WASH 
1 

. 07 
1000 
1480 

FLOW -1 
. 036 . 07 2494 . 030 
1025 
1476 

1075 
1476 

1105 
1460 

1150 
1454 

1170 
1454 

BASIN 86 - SUBBASIN TRIBUTARY TO MOUNTAIN WASH 

1220 
1478 

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

KK S6 
KM 
K!1 

BASIN S6 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR '!'HIS BASIN 
L= .8 Lea== .4 g., 491.4 Kn= .042 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 25 

. 21 
75. 
71. 

0. 

. 25 
289. 

52. 
0. 

4. 00 
495. 

35. 
0. 

Preserved ***** 

.52 
680. 

33. 
0. 

15.00 
415. 

13. 
0. 

323. 
13. 

0. 

244. 
13. 

0. 

20.2 

532. 
93. 
17. 

0. 
0. 

1240 
1480 

12.3 

172. 
13. 

0. 

459. 
68. 
17. 

0. 
0. 

135. 
0. 
0. 

396. 
65. 
17. 

0. 
0. 

93. 
0. 
0. 

PAGE 4 



LINE 

156 
157 
158 
159 

160 
161 
162 
163 

164 
165 
166 
167 
168 
169 

170 
171 
172 
173 
174 
175 
176 
177 
178 
179 

180 
181 
182 
183 

184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 

HEC-1 INPUT 

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

HC6 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS R5- 6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 

* DDM 

SKYLINE WASH 
2 o. 7787 

Preserved ***** 

HC7 KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS IHC7 WITH HC6 - CONFLUENCE OF MOUNTAIN WASH WITH 

* DDM 

SKYLINE WASH 
2 2.6995 

Preserved 

KK R7-12E 
KM ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 
RS 1 FLOW -1 
RC 
RX 
RY 

.07 
1000 
1430 

. 036 
1085 
1424 

. 07 
1170 
1422 

1930 
1240 
1420 

. 0166 
1255 
1422 

1265 
1424 

1310 
1428 

1350 
1430 

BASIN S12E SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 

* DDM ***** Updated 

KK S12E 
KM BASIN S12E 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

L= .6 Lea= .2 S= 142.9 Kn= .030 LAG= 7.a 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.05 

.15 
47. 

5. 
0. 

KK HC12E 

. 25 
167. 

5. 
o. 

3. 91 
200. 

0. 
0. 

Preserved 

.55 18.00 
114. 

0. 
0. 

70. 
0. 
0. 

44. 
0. 
0. 

27. 
o. 
o. 

16. 
0. 
0. 

11. 
0. 
0. 

5. 
0. 
0. 

KM 
KM 
HC 

COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
SKYLINE WASH 

2. 7544 
BASIN Sa BEGINNING OF PYRITE WASH 

* DDM Updated ***** 

KK 88 
KM BASIN Sa 
KM 
KM 
KM 
BA 

LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= .8 Lea= .4 S= 692.1 Kn= .050 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 34 

. 25 
88. 

105. 
0. 
0. 

. 25 
352. 

81. 
0. 
0. 

3. 95 
614. 

62. 
0. 
0. 

Preserved 

.53 20.00 
906. 585. 

43. 38. 
0. 0. 
0. 0. 

452. 
17. 

0. 
0. 

354. 
17. 

0. 
0. 

13.0 

254. 
17. 

0. 
0. 

200. 
17. 

0. 
0. 

145. 
17. 
0. 
0. 

PAGE 

LINE 

195 
196 
197 
198 
199 
200 

201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 

212 
213 
214 
215 

216 
217 
218 
219 
220 
221 

222 
223 
224 
225 
226 
227 
228 
229 
230 
231 

HEC-1 INPUT 

ID, ...... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... a ....... 9 ...... 10 

KK 
KM 
RS 
RC 
RX 
RY 

RB-9 
ROUTE HYDROGRAPH Sa THROUGH S9 PYRITE WASH 

1 FLOW -1 
.07 .036 .07 911 .013 

1000 
151a 

1020 
1518 

1050 
1494 

1065 
1492 

1080 
1494 

1125 
1494 

BASIN S9 - SUBBASIN TRIBUTARY TO PYRITE WASH 

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

KK S9 
KM BASIN S9 

1185 
1520 

KM 
KM 
KM 
BA 

LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= 1.0 Lea= .7 S= 415.7 Kn= .040 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

. 21 

.20 
44. 
99. 

8. 
o. 

HC9 

.25 
126. 
77. 

8. 
0. 

3. 95 
259. 

56. 
8. 
0. 

Preserved ***** 

.53 17.00 
351. 

48. 
8. 
0. 

471. 
35. 
0. 
0. 

293. 
29. 

0. 
0. 

238. 
22. 

0. 
0. 

1190 
1524 

15.9 

196. 
22. 

0. 
0. 

157. 
10. 

0. 
0. 

117. 
8. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R8- 9 WITH HYDROGRAPH S9 - CONCENTRATION POINT 

* DDM 

ON PYRITE WASH 
2 0.5472 

Preserved ***** 

KK R9-11 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC9 THROUGH S11 - PYRITE WASH 

. 07 
1000 
1496 

FLOW -1 
. 036 
1080 
1494 

• 07 
1090 
1492 

3462 
1120 
1472 

. 023 
1140 
1471 

1290 
1472 

1340 
1490 

1375 
1494 

BASIN S11 -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 

* DDM ***** Updated 

KK 811 
KM BASIN 811 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 

KM 
BA 
LG 
UI 
UI 
UI 

L= .7 Lea= .3 S= 797.1 Kn= .040 LAG= 9.3 

* DDM 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
.17 
.20 
96. 
23. 

0. 

.25 4.00 
360. 590. 
12. 12. 

0. 0. 
Preserved ***** 

. 52 
366. 

12. 
0. 

11.00 
262. 

0. 
0. 

169. 
0. 
0. 

119. 
0. 
0. 

73. 
0. 
0. 

51. 
0. 
0. 

32. 
0. 
0 . 
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I 

I 

I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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I 

LINE 

232 
233 
234 
235 

236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 

247 
248 
249 
250 

251 
252 
253 
254 
255 
256 
257 

258 
259 
260 
261 
262 
263 
264 
265 
266 
267 

268 
269 
270 
271 

HEC-1 INPUT 

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

KK IHCll 
KM COMBINE ROUTED HYDROGRAPH R9 -11 WITH HYDROGRAPHS Sll - UPSTREAM OF 
KM CONFLUENCE WITH WAGON WASH 
HC 2 0. 7154 
* BASIN 810 - BEGINNING OF WAGON WASH 
* DDM ***** Updated 

KK S10 
BASIN 810 KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 

KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

L::: 1.0 Lea= .5 S= 896.9 Kn= .048 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

.19 

. 24 
46. 
71. 

9. 
0. 

HC11 

. 25 
157. 
55. 

0. 
0. 

3. 95 
302. 

43. 
0. 
0. 

Preserved ***** 

. 53 
430. 

35. 
0. 
o. 

18.00 
397. 

23. 
0. 
0. 

263. 
23. 

0. 
0. 

213. 
11. 

0. 
0. 

14.2 

167. 
9. 
0. 
0. 

122. 
9. 
0. 
0. 

101. 
9. 
0. 
0. 

KK 
KM COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH $10 - CONFLUENCE OF WAGON WASH 
KM WITH PYRITE WASH 
HC 2 0. 9089 

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

KK R1112W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH S12W - CONTINUATION OF PYRITE 
KM WASH DOWNSTREAM OF CONFLUENCE WITH WAGON WASH 
RS 
RC 
RX 
RY 

. 07 
1000 
1422 

FLOW 
. 036 
1030 
1420 

-1 

. 07 
1065 
1410 

1501 
1150 
1410 

• 019 
1240 
1410 

1330 
1412 

1375 
1414 

1410 
1428 

BASIN S12W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 

* DDM ***** Updated 

KK S12W 
KM BASIN S12W 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= • 7 Lea= . 2 S= 153.6 Kn:: . 030 LAG= 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BAS IN 

• 09 
.15 
68. 

7. 
0. 

. 25 
246. 

7. 
0. 

3. 91 
330. 

0. 
0. 

* DDM ***** Preserved 

KK HC12W 

.55 18.00 
189. 

0. 
0. 

123. 
0. 
0. 

79. 
0. 
0. 

47. 
0. 
0. 

8. 2 

31. 
0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

KM COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH S12W - CONFLUENCE OF SKYLINE 
KM WASH WITH PYRITE WASH 
HC 2 0. 9994 
* DDM ***** Preserved ***** 

PAGE 

LINE 

272 
273 
274 
275 

276 
277 
278 
279 
280 
281 

282 
283 
284 
285 
286 
287 
288 
289 
290 
291 

292 
293 
294 

295 
296 
297 
298 
299 

300 
301 

302 
303 
304 

305 

306 
307 

HEC-1 INPUT 

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

KK 
KM 
KM 
HC 
* DDM 

HC12 

COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 
CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 

2 3. 7538 
Preserved ***** 

KK R12-13 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S13 - SKYLINE WASH 
1 

. 07 
1000 

FLOW 
. 036 
1080 

-1 

. 07 
1110 

1854 
1320 

. 017 
1370 1420 1500 1550 

1400 1392 1384 1382 1382 1380 1380 1400 
BASIN S13 - SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 

* DDM ***** Updated 

KK S13 
KM BASIN $13 
KM 

KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= .9 Lea= .3 S= 174.2 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.17 

.15 
82. 
28. 

0. 

HC13 

. 25 
312. 

20. 
0. 

3. 88 
550. 
11. 

0. 
Preserved ***** 

. 56 
397. 

11. 
0. 

4 .00 
278. 

11. 
0. 

195. 
0. 
0. 

135. 
0. 
0. 

10.1 

90. 
0. 
0. 

64. 
0. 
0. 

KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH 813 - SKYLINE WASH 
3. 9274 

* KO 

KK DB13 
KM DETENTION BASIN AT SKYLINE WASH APEX 
RS 1 STOR 0 

43. 
0. 
0. 

sv 0.0 18.0 37.0 56.0 76.0 97.0 119.0 142.0 165.0 190.0 
sv 215.0 241.0 

SE 1348.0 1349.0 1350.0 1351.0 1352.0 1353.0 1354.0 1355.0 1356.0 1357.0 
SE 1358.0 1359.0 

SQ 0.0 0.52 20.59 72.40 144.14 223.02 290.09 347.38 411.10 466.24 
SQ 514.45 550.00 
KO 3 

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

KK DI13 
* KM SPLIT FLOW AT HC13 i MAIN FLOW TO 824 AND MINOR FLOW TO 814 
* DT DI24 
* DI 0 201 556 1353 2595 4157 
* DQ 0 201 461 879 1427 2078.5 
KM SPLIT FLOW AT DB13 i ALL FLOW TO S27 AND NONE TO 814 
DT DI27 
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LINE 

308 
309 

310 
311 
312 
313 
314 
315 

316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 

327 
328 
329 
330 

331 
332 
333 
334 
335 
336 
337 

338 
339 
340 
341 
342 
343 
344 
345 
346 
347 

HEC-1 INPUT 

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

Dl 
DQ 

* DDM 

KK RDI13 

60 120 
20 40 

Preserved ***** 

240 
80 

480 
160 

960 
320 

1920 
640 

KM ROUTE HYDROGRAPH 0113 THROUGH 814 -SKYLINE WASH DOWNSTREAM OF SPLIT 
RS 8 FLOW -1 
RC .07 .036 .07 4353 .021 
RX 1000 1025 1270 1280 1320 1330 1370 1385 
RY 1360 1354 1354 1356 1356 1358 1358 1360 

BASIN 814 - BEGINNING OF COYOTE WASH 

* DDM ***** Updated 

KK 814 
KM BASIN 814 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= .6 S=: 340.7 Kn= .030 LAG= 12.4 
KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 

.49 

.15 
144. 
145. 

0. 
0. 

. 25 
562. 
101. 

0. 
0. 

3.91 
962. 

72. 
0. 
0. 

* DDM ***** Preserved 

KK HC14 

.55 
1341. 

65. 
0. 
0. 

11.00 
822. 

31. 
0. 
0. 

640. 
25. 

0. 
0. 

487. 
25. 

0. 
0. 

343. 
25. 

0. 
0. 

270. 
25. 

0. 
0. 

185. 
0. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH RDI13 WITH HYDROGRAPH 814 - SPLIT FLOW FROM 
KM SKYLINE WASH AND COYOTE WASH SUBBASIN 
HC 4.4139 

* DDM Preserved ***** 

KK Rl416S 
KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH Sl6S - SKYLINE WASH DOWNSTREAM 
KM 
RS 
RC 
RX 

RY 

OF CONFLUENCE WITH COYOTE WASH 
3 FLOW -1 

.07 .036 .07 3140 .017 
1000 1035 1150 1180 1320 
1236 1234 1234 1232 1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN Sl5 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 

* DDM ***** Updated 

KK Sl5 
KM BASIN Sl5 
KM 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea: .3 S: 105.0 Kn= .030 LAG=: 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

.11 

.15 
56. 
19. 

0. 

. 27 
213. 

9. 
0. 

3.40 
370. 

7. 
0. 

Preserved 

. 77 
246. 

7. 
0. 

. 00 
176. 

7. 

0. 

120. 
0. 
0. 

84. 
0. 
0. 

9. 8 

54. 
0. 
0. 

37. 
0. 
0. 

25. 
0. 
0. 

PAGE 9 

LINE 

348 
349 
350 
351 
352 
353 
354 

3~ 

3% 
3~ 

3H 
39 
3H 
3n 
3~ 

3U 
3U 

365 
366 
367 
368 

369 
370 
371 
372 
373 
374 
375 
376 
377 
378 
379 

380 
381 
382 
383 
384 
385 

HEC-1 INPUT 

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

KK Rl516S 
KM ROUTE HYDROGRAPH HC15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 
KM 
RS 
RC 
RX 

RY 

CONFLUENCE WITH COYOTE WASH 
3 FLOW -1 

.07 .036 .07 2218 .018 
1000 1035 1150 1180 1320 
1236 1234 1234 1232 1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 
* DDM Updated 

KK S16S 
KM BASIN Sl6S 
KM 
KM 
KM 
BA 
LG 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .3 S= 116.4 Kn= .030 LAG= 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

.17 

.15 
UI 100. 
UI 23. 
UI 0. 
* DDM 

KK IHC16S 

. 25 3. 95 
373. 611. 
12. 12. 

0. 0. 
Preserved ***** 

. 53 
379. 

12. 
0. 

6.00 
271. 

0. 
0. 

175. 
0. 
0. 

123. 
0. 
0. 

9. 3 

76. 
0. 
0. 

53. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 
KM DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 
HC 3 4.6952 

BASIN Sl6N - SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM ***** Updated 

KK SIGN 
KM BASIN Sl6N 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= . 9 Lea= . 6 S"' 653.2 Kn= . 050 LAG= 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

.17 

. 25 
34. 
80. 

6. 
0. 

.25 
90. 
66. 

6. 
0. 

3. 95 
189. 
48. 

6. 
0. 

Preserved 

. 53 
256. 

39. 
6. 
o. 

18.00 
366. 
32. 

6. 
0. 

238. 
26. 
0. 
0. 

189. 
19. 

0. 
0. 

KK R16N-S 
KM 
RS 
RC 
RX 

RY 

* DDM 

4 
.07 

1000 
1236 

ROUTE HYDROGRAPH S16N THROUGH S16S 
FLOW 
. 036 
1035 
1234 

-1 

.07 
1150 
1234 

Preserved ***** 

3230 
1180 
1232 

. 022 
1320 
1232 

1360 
1234 

1480 
1236 

16.5 

158. 
16. 

0. 
0. 

1481 
1236 

129. 
15. 

0. 
0. 

34 . 
0. 
0. 

98. 
6. 
0. 
0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

386 
387 
388 
389 

390 
391 
392 
393 
394 

395 
396 
397 
398 
399 
400 

401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 

412 
413 
414 
415 

416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 

HEC-1 INPUT 

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

KK HC16S 
KM 
KM 
HC 
* DDM 

KK DI16S 

COMBINE ROUTED HYDROGRAPH R16N-S AND IHC16S 
SKYLINE WASH DOWNSTREAM OF COYOTE WASH 

4. 8652 
Preserved **** * 

KM 
DT 
DI 
DQ 

SPLIT FLOW AT HC16S; MAIN FLOW TO Sl 7 AND MINOR FLOW TO $22 

* DDM 

0122 
0 

KK R16-17 

46 144 
8 

Preserved ***** 

344 708.5 
52 153 

KM ROUTE HYDROGRAPH DI16S THROUGH $17 
RS 5 FLOW -1 
RC .07 .036 .07 4341 .015 
RX 

RY 
1000 
1202 

1060 1090 
1200 1199.5 

1120 
1200 

1145 
1199 

1223 
329 

1180 
1199 

1200 
1200 

1320 
1202 

BASIN $17 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

* DDM ***** Updated 

KK S17 
BASIN S17 KM 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

L= . 9 Lea:: • 5 S= 117. 9 Kn::: . 030 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

.29 

.15 
79. 
89. 

0. 
0. 

. 26 
311. 

66. 
0. 
0. 

3. 60 
540. 

50. 
0. 
0. 

Preserved 

.67 
784. 
37. 
0. 
0. 

.00 
495. 

28. 
0. 
0. 

385. 
15. 

0. 
0. 

298. 
15. 
0. 
0. 

KK HC17 

12.8 

212. 
15. 

0. 
0. 

170. 
15. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH Sl7 AT EAST SIDE OF 
KM BUCKEYE F.R.S. NO. 3 
HC 2 5.1537 

BASIN $18 - BEGINNING OF RATTLER WASH 

* DDM ***** Updated 

KK 818 
KM BASIN S18 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 8 Lea"" . 4 S= 292. 7 Kn= • 040 LAG= 12.9 
KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA .36 
LG 
UI 
UI 
UI 
UI 
* DDM 

.20 
96. 

111. 
0. 
0. 

. 25 
380. 

84. 
0. 
0. 

3. 95 
662. 

64. 
0. 
0. 

Preserved ***** 

.53 17.00 
968. 618. 

46. 38. 
o. 0. 
0. 0. 

479. 
18. 

0. 
0. 

373. 
18. 
0. 
0. 

267. 
18. 

0. 
0. 

211. 
18. 

0. 
0. 

117. 

0. 
0. 
0. 

149. 
0. 
0. 
0. 
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LINE 

427 
428 
429 
430 
431 
432 

433 
434 
435 
436 
437 
438 
439 
440 
441 
442 

443 
444 
445 

446 
447 
448 
449 
450 
451 

452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 

463 
464 
465 
466 

HEC-1 INPUT 

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

KK R18-19 
KM 
u 

ROUTE HYDROGRAPH HC18 THROUGH S19 

E .m 
u 1000 
H UH 

FLOW -1 
.036 .07 4253 .02 
1050 
1264 

1100 
1242 

1125 
1240 

1140 
1242 

BASIN S19 - SUBBASIN OF RATTLER WASH 

* DDM ***** Updated 

KK S19 
KM BASIN S19 

1180 
1264 

1240 
1266 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1. 2 Lea= • 8 S= 824.8 Kn::: . 030 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

* DDM 

. 29 

.15 
102. 
72. 

0. 

KK HC19 

. 25 
389. 

51. 
0. 

4. 00 
662. 

41. 
0. 

Preserved ***** 

.52 12.00 
802. 

22. 
0. 

483. 
16. 

0. 

372. 
16. 

0. 

266. 
16. 

0. 

1241 
1266 

11.6 

195. 
0. 
0. 

138. 
0. 
0. 

KM 
HC 

COMBINE ROUTED HYDROGRAPH R18-19 WITH HYDROGRAPH S19 - RATTLER WASH 
2 0. 6498 

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

KK R19-20 

KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 
RS 2 FLOW -1 
RC .07 .036 .07 3740 .022 
RX 999 1000 1030 1095 1130 1150 1220 1221 
RY 1208 1208 1206 1204 1204 1206 1208 1208 
* BASIN S20 - SUBBASIN OF RATTLER WASH 

* DDM *** ** Updated 

KK S20 
KM BASIN S20 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .9 Lea= .4 S= 84.1 Kn= .030 LAG= 
PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 

. 09 

.15 
22. 
26. 

0. 
0. 

. 26 
88. 
20. 

0. 
0. 

3. 60 
155. 
16. 

0. 
0. 

* DDM ***** Preserved 

KK HC20 

. 67 
228. 

11. 
0. 
0. 

4.00 
147. 
10. 

0. 
c. 

114. 
4. 

0. 
c. 

89. 
4. 

0. 
0. 

13.0 

64. 
4. 

0. 
0. 

50. 
4. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R19-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
KM OF STUDY AREA NORTH OF BUCKEYE F.R.S. NO. 3 
HC 2 0. 7344 
* BASIN S21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 

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

99. 
0. 
0. 

36. 
4. 

0. 
0. 
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LINE 

467 
468 
469 
470 
471 
472 
473 
474 
475 
476 

477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 

488 
489 
490 

491 
492 
493 
494 
495 
496 

497 
498 
499 

500 
501 
502 
503 
504 
505 
506 
507 
508 

HEC-1 INPUT 

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

821 
BASIN S21 

KK 
KM 

KM 
KM 
KM 
BA 

LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L::: 1.2 Lea::: .6 S= 780.6 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.62 

.15 
245. 
136. 

0. 

.25 
927. 

93. 
0. 

4.10 .51 10.00 
1593. 1636. 1019. 

67. 36. 36. 
0. 0. o. 

766. 
36. 
0. 

522. 
0. 
0. 

BASIN S22 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 

* DDM ***** Updated 

KK S22 
KM BASIN S22 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

11.0 

392. 
0. 
0. 

KM L= 1.3 Lea= .4 S= 110.1 Kn= .029 LAG= 13.7 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA .55 
LG 
UI 
UI 
UI 
UI 
* DDM 

KK 
KM 
DR 

* DDM 

.16 
135. 
188. 

26. 
0. 

DI22 

DI22 

KK RDI22 

. 25 
496. 
151. 

0. 
0. 

3.91 .53 
909. 1351. 
108. 84. 

0. 0. 
0. 0. 

Preserved 

1.00 
1029. 

66. 
0. 
0. 

742. 
51. 
o. 
0. 

594. 
26. 
0. 
0. 

451. 
26. 
0. 
0. 

RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH 822 

Preserved ***** 

260. 
0. 
0. 

332. 
26. 

0. 
0. 

190. 
o. 
0. 

268. 
26. 
0. 
0. 

KM ROUTE HYDROGRAPH DI22 THROUGH S22 - PORTION OF DIVERT OF SKYLINE WASH 
R8 8 FLOW -1 
RC 
RX 
RY 

* DDM 

.07 
997 

1217 

KK HC22 

.036 
998 

1216 

. 07 
999 

1216 
Preserved ***** 

4253 
1000 
1215 

KM COMBINE HYDROGRAPHS AT HC22 
HC 2 5.4141 

. 015 
1060 
1215 

1210 
1216 

1300 
1216 

BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 

* DDM ***** Updated 

KK S23 
KM BASIN S23 
KM 
KM 
KM 
BA 
LG 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.6 Lea== .5 S= 112.1 Kn= .028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.49 

.17 
108. 
217. 

. 26 
331. 
155. 

3. 50 
660. 
125. 

. 70 2. 00 
901. 1086. 

98. 81. 
670. 

53. 
547. 

53. 

1300 
1217 

15.2 

446. 
31. 

338. 
21. 

263. 
21. 
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LINE 

509 
510 

511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 

525 
526 
527 
528 
529 
530 
531 
532 
533 
534 

535 
536 
537 
538 
539 
540 

HEC-1 INPUT 

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

UI 
UI 

21. 
0. 

21. 
0. 

21. 
0. 

0. 
0. 

0. 
0. 

o. 
0. 

0. 
0. 

BASIN S24 - SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 

* DDM ***** Updated 

KK S24 
KM BASIN S24 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 2.4 Lea= 1.2 8:::: 113.8 Kn= .037 LAG= 
KM PHOENIX MOUNTAIN $-GRAPH WAS USED FOR THIS BASIN 
BA .32 
LG 
UI 

. 20 
33. 

UI 241. 
UI 78. 
UI 25. 
UI 6. 
UI 0. 
UI 0. 
* DDM 
* KK OI24 

. 25 
33. 

4. 00 
66. 

206. 189. 
73. 65. 
22. 16. 

6. 6. 
o. 0. 
o. 0. 

Preserved 

. 51 
117. 
172. 

54. 
16. 

6. 
0. 
0. 

1. 00 
171. 
157. 
45. 
16. 

6. 
0. 
0. 

211. 
142. 
42. 
16. 

6. 
0. 
0. 

242. 
129. 

37. 
13. 

6. 
0. 
0. 

0. 
0. 

32.2 

273. 
111. 
36. 

6. 
6. 
0. 
0. 

* KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 
* DR OI24 
* DDM ***** Preserved ***** 
* KK RDI24 

* KM 
* R8 

ROUTE HYDROGRAPH DI24 THROUGH S24 
5 FLOW -1 

* RC . 07 
* RX 1000 
* RY 1222 
* DDM 
* KK HC24 

. 036 
1045 
1220 

. 07 
1060 
1218 

Preserved ***** 

9929 
1080 
1218 

* KM COMBINE HYDROGRAPHS AT HC24 
* HC 2 4. 2443 

. 02 
1100 
1216 

1120 
1216 

1155 
1220 

1220 
1220 

BASIN S25 :~ UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 
* DDM ***** Updated 

KK 825 
KM BASIN S25 
KM 
KM 
KM 
BA 

LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 7 Lea= . 3 S= 103.0 Kn= . 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

. 03 

.15 
13. 

4. 
0. 

KK R25-26 

. 25 
50. 
3. 
0. 

4.15 
87. 

2. 
0. 

Preserved 

.49 
61. 

2. 

0. 

.00 
43. 

2. 
o. 

30. 
0. 
0. 

21. 
0. 
0. 

10.0 

14. 
0. 
0. 

0. 
0. 

350. 
96. 
30. 

6. 
6. 
0. 
0. 

10. 
0. 
0. 

KM 
KM 
R8 

ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
WATSON ROAD AND MCDOWELL ROAD 

RC .07 
RX 1000 

FLOW -1 
. 036 
1045 

.07 
1060 

6571 
1080 

.02 
1100 1120 1155 1220 

0. 
0. 

361. 
84. 
25. 

6. 
0. 
0. 
0. 

7. 
0. 
0. 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

541 

~2 

~3 

~4 

~5 

~6 

~7 

~8 

~9 

550 
551 
5~ 

553 
554 
555 
556 

557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 

568 
569 
570 
571 

572 
573 
574 
575 
576 
577 

HEC-1 INPUT 

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

RY 1222 1220 1218 1218 1216 1216 1220 1220 
BASIN 826 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 

* DDM ***** Updated 

S26 
BASIN 826 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.2 Lea= .5 S= 119.7 Kn= .029 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 21 

.16 
52. 
74. 
10. 

0. 

. 25 
187. 

59. 
0. 
0. 

4.20 
347. 

43. 
0. 
0. 

* DDM * * * * * Preserved 

KK HC26 

.47 
513. 

33. 
0. 
0. 

1. 00 
403. 

25. 
0. 
0. 

286. 
21. 

0. 
0. 

230. 
10. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH 826 

13.8 

177. 

10. 
0. 
0. 

KM AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 3 
HC 2 0.2377 

BASIN S27 - BEGINNING OF PROSPECT WASH 

* DDM ***** Updated 

S27 
BASIN S27 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.4 Lea"' .5 S= 345.2 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 51 

.15 
146. 
157. 

0. 
0. 

.25 
575. 
111. 

0. 
0. 

4. 00 
989. 

82. 
0. 
0. 

* DDM ***** Preserved 

KK 0127 

.52 
1411. 

67. 
0. 
0. 

16.00 
878. 

41. 
0. 
0. 

682. 
26. 

0. 
0. 

524. 
26. 

0. 
0. 

12.6 

370. 
26. 

0. 
0. 

129. 
10. 

0. 
0. 

295. 
26. 

0. 
0. 

KM RETURN DIVERTED HYDROGRAPH FROM 0127 DOWNSTREAM OF 0813 TO ROUTE 
KM 
DR 
* DDM 

DI27 

KK RDI27 
KM 
RS 
RC .07 
RX 1000 
RY 1222 

* DDM 

AND COMBINE WITH 827 

Preserved ***** 

ROUTE HYDROGRAPH DI27 THROUGH 827 
FLOW -1 
. 040 
1050 
1221 

. 07 
1100 
1221 

Preserved ***** 

1200 
1120 
1216 

. 02 
1125 
1216 

1145 
1221 

1195 
1221 

1245 
1222 

105. 
10. 

0. 
0. 

201. 
0. 
0. 
0. 
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LINE 

578 
579 
580 

581 
582 
583 
584 
585 
586 

587 
588 
589 
590 
591 
592 
593 
594 
595 
596 

597 
598 
599 
600 

601 
602 
603 
604 
605 
606 

607 
608 
609 
610 
611 
612 
613 
614 
615 
616 

HEC-1 INPUT 

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

KK HC27 
KM COMBINE HYDROGRAPHS AT HC2 7 
HC 2 4.4343 

KK R27-28 
KM ROUTE HYDROGRAPH S27 THROUGH S28 
RS 2 FLOW -1 
RC . 07 . 036 . 07 2482 . 022 
RX 

RY 
1000 
1250 

1060 
1248 

1090 
1240 

1100 
1238 

1120 
1238 

BASIN S28 - SUBBASIN OF PROSPECT WASH 

* DDM ***** Updated 

KK S28 
KM BASIN S28 

1130 
1240 

1160 
1242 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .4 Lea= .2 S"' 120.0 Kn= .028 LAG= 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 

.04 

.17 
55. 

0. 
0. 

. 25 
180. 

0. 
0. 

4.15 
114. 

0. 
0. 

* DDM ***** Preserved 

KK HC28 

.48 
65. 
0. 
0. 

2. 00 
36. 
0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

1230 
1250 

6. 2 

4. 
0. 
0. 

4. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R27-28 WITH HYDROGRAPH 828 - PROSPECT WASH 
KM AT WATSON ROAD CROSSING 
HC 2 0. 5526 

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

KK R28-29 

KM ROUTE COMBINED HYDROGRAPHS HC28 THROUGH S29 
RS 2 FLOW -1 
RC 
RX 

RY 

. 07 
1000 
1192 

.036 
1000 
1192 

. 07 
1110 
1190 

3804 
1125 
1188 

. 0184 
1165 
1188 

BASIN 829 - SUBBASIN OF PROSPECT WASH 

* DDM ***** Updated 

KK S29 
BASIN S29 

1170 
1190 

1250 
1192 

KM 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

L= . 7 Lea= . 3 S= 102.9 Kn= • 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.10 

.15 
55. 
14. 

0. 

.25 
207. 

7. 

0. 

4.15 
343. 

7. 
0. 

Preserved 

.49 
215. 

7. 
0. 

. 00 
154. 

0. 
0. 

101. 
0. 
0. 

71. 
0. 
0. 

1251 
1192 

9.4 

44. 
0. 
0. 

31. 
0. 
0. 

0. 
0. 
0. 

20. 
0. 
0. 
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LINE 

617 
618 
619 
620 

621 
622 
623 
624 

HEC-1 INPUT 

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

KK 
KM 
KM 
HC 

* DDM 

HC29 
COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH S29 - PROSPECT WASH 
AT BUCKEYE F.R.S. NO 3 

2 0.6515 

Preserved 

KK HCBES3 
KM 
HC 
zz 

COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS- 3 
8 8.7485 

PAGE 17 
SCHEMATIC DIAGRAM OF STREAM NETWORK 

INPUT 
LINE 

NO. 

39 

50 

61 

(V) ROUTING 

( . ) CONNECTOR 

81 

HC2 •. 
v 
v 

64 R2-3 

82 

70 83 

82 HC3 ..•••••. 
v 
v 

86 R3 -4 

92 84 

103 HC4 .......••. 
v 
v 

107 R4-7 

113 S7 

124 IHC7 .........•.• 

128 85 

140 

146 

v 
v 

RS-6 

(--- >) DIVERSION OR PUMP FLOW 

( <---) RETURN OF DIVERTED OR PUMPED FLOW 

86 

156 HC6 •.•.•....... 

160 HC7 •••••••••••• 
v 
v 

164 R7-12E 

170 S12E 
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I 
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I 
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I 

I 

I 

I 

I 

I 

I 

I 

180 

184 

195 

201 

212 

216 

222 

232 

236 

247 

251 

258 

268 

272 

276 

282 

292 

295 

307 
305 

HC12E ........... . 

S8 
v 
v 

R8-9 

89 

HC9 ........... . 
v 
v 

R9-11 

811 

IHCll ........... . 

810 

HC11. ........•.. 
v 
v 

R1112W 

HC12W .... 

HC12 ........... , 
v 
v 

Rl2-13 

813 

HC13 ........... . 
v 
v 

DB13 

DI13 
v 
v 

0!27 

S12W 

310 RDI13 

316 814 

327 HC14 ........... . 

331 

338 

348 

355 

365 

369 

380 

v 
v 

Rl416S 

815 
v 
v 

Rl516S 

8168 

rn~~---····················· 

S16N 
v 
v 

R16N-8 

386 H~6S ........... . 

392 
390 

395 

401 

412 

416 

427 

433 

443 

446 

452 

DI16S 
v 
v 

R16-17 

S17 

0!22 

HC17 ........... . 

818 
v 
v 

R18-19 

819 

HC19 ........... . 
v 
v 

R19-20 

S20 



463 

467 

477 

490 
488 

491 

497 

500 

511 

525 

535 

542 

553 

557 

571 
568 

572 

578 

581 

587 

597 

601 

HC20 .... · · · · · · · · 

821 

822 

DI22 
v 
v 

RDI22 

HC22 ........... . 

823 

0!22 

824 

825 
v 
v 

R25-26 

826 

HC26 ........... . 

827 

DI27 
v 
v 

RDI27 

HC27 ......... . 
v 
v 

R27-28 

828 

HC28 •..•••••• • · · 
v 
v 

R28-29 

607 829 

617 HC29 ........... . 

621 HC8E83 .••.••.•••••••.•••.••.••. 

( * * *) RUNOFF ALSO COMPUTED AT THIS LOCATION 

0!27 
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1 ** ** *** *** ** * ** ******* *** * **** ******** *** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JON 1998 

VERSION 4.1 

RUN DATE 14FEB13 TIME 08:43:11 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE' 8-19-98 
STORM: 100-YR 6-HOUR STORM 
FILE NAME: SKYLINE6 .OAT 

FILE NAME CHANGED TO SL3 -lB- 6. OAT 
(SKYLINE OCR PHASE 3 ALTERNATIVE 1B 6-HOUR STORM) 

17 IO 

IT 

18 JD 

19 PI 

DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 

OUTPUT CONTROL VARIABLES 
IPRNT 5 
I PLOT 
QSCAL 

HYDROGRAPH TIME DATA 

0 
0. 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

NMIN 
I DATE 
!TIME 

3 MINUTES IN COMPUTATION INTERVAL 
0 STARTING DATE 

0000 STARTING TIME 
NQ 

NDDATE 
NDTIME 
I CENT 

3 00 NUMBER OF HYDROGRAPH ORDINATES 
0 ENDING DATE 

1457 ENDING TIME 
19 CENTURY MARK 

COMPUTATION INTERVAL . 05 HOURS 
TOTAL TIME BASE 14.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

INDEX STORM NO. 1 
STRM 2. 80 PRECIPITATION DEPTH 
TRDA . 01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 . 00 

. 00 

. 00 
. 00 
. 00 

. 00 

. 00 
. 00 
.00 

. 00 

. 00 
.00 
.00 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

6 0 9 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

.00 

.00 
. 00 
. 00 

22 JD 

0 PI 

23 JD 

24 PI 

27 JD 

28 PI 

.00 

.00 

.00 

.00 

. 00 

. 03 

. 02 

. 00 

. 00 

.00 

. 00 

. 00 

.00 

. 00 

.00 

.03 

.02 

.00 

. 00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

. 03 

. 02 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.03 

.02 

.00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 03 

. 02 

.00 

.00 

.00 

INDEX STORM NO. 2 
STRM 2. 78 PRECIPITATION DEPTH 
TRDA . 50 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 . 00 
. 00 . 00 
.00 . 00 
.00 . 00 
.00 . 00 
.oo 
.03 
. 02 
. 00 
. 00 
. 00 

. 00 

.03 

.02 

.00 

. 00 

. 00 

INDEX STORM NO. 3 
STRM 
TRDA 

2. 73 
2. 80 

PRECIPITATION PATTERN 
.00 . 00 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
. 01 .01 
. 04 . 04 
. 03 . 03 
. 01 . 01 
.00 . 00 
.00 . 00 

INDEX STORM NO. 4 
STRM 2.58 
TRDA 16.00 

PRECIPITATION PATTERN 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
. 01 . 01 
. 03 .03 
. 03 . 03 
. 01 . 01 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 03 

. 02 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.03 

.02 

.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

. 03 

. 02 

. 00 

. 00 

. 00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 04 

. 03 

. 01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.04 

. 03 

.01 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 04 

. 03 

. 01 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 03 

. 03 

. 01 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.03 

.03 

.01 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 01 

. 03 

. 03 

. 01 

.00 

.00 

.00 

. 00 

. 02 

. 09 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 02 

. 09 

.00 

.00 
• 00 
.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

. 05 

. 01 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.04 

. 01 

. 01 

.00 

.00 

.00 

.00 

. 02 

. 09 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 02 

.09 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 02 

.05 

.01 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 02 

. 04 

.01 

. 01 

. 00 

. 00 

. 00 

. 00 

.02 

. 09 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

.00 

. 00 

.02 

.09 

.00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 02 

.05 

.01 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

.00 
• 00 
.00 
.02 
. 04 
. 01 
. 01 

.00 

. 00 

. 00 

. 00 

. 02 

. 09 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 02 

.09 

.00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

. 02 

. 05 

. 01 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 02 

. 04 

.01 

.01 

. 00 

. 00 

. 00 

.00 

. 02 

. 09 

. 00 

. 00 

. 00 

.00 

. 00 

.00 

. 00 

. 00 

.00 

. 00 

. 02 

. 09 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 02 

. 05 

.01 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.02 

. 04 

. 01 

. 01 



31 JD 

32 PI 

35 JO 

36 PI 

. 00 

. 00 

INDEX STORM NO. 

.00 

.00 
. 00 
. 00 

. 00 

.00 

2. 27 PRECIPITATION DEPTH 

. 00 

. 00 

STRM 
TRDA 90. 00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 
. 00 
. 00 
. 00 
.00 
. 01 
. 03 
. 02 
. 01 
. 00 
.00 

.00 

. 00 

. 00 

.00 

. 00 

. 01 

. 03 

. 02 

.01 

.00 

. 00 

INDEX STORM NO. 6 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.01 

. 03 

. 02 

. 01 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.01 

. 03 

. 02 

.01 

.00 

. 00 

2. 24 PRECIPITATION DEPTH 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 03 

. 02 

. 01 

.00 

. 00 

STRM 
TRDA 100.00 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . DO 
. 00 
. 00 
. 00 
. 00 
. 01 
. 01 
. 02 
. 02 
. 01 
.00 
.00 

.00 

.00 

.00 

.00 

.01 

. 01 

. 02 

. 02 

. 01 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.01 

. 01 

. 02 

. 02 

. 01 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.01 

.01 

.02 

.02 

.01 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 01 

. 02 

. 02 

. 01 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

. 00 

. 00 

. 01 

. 02 

. 03 

. 01 

. 01 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 01 

. 02 

. 02 

. 02 

. 01 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

. 01 

. 02 

. 03 

. 01 

. 01 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

.01 

.01 

. 02 

. 02 

. 02 

. 01 

.00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.01 

.02 

.03 

. 01 

. 01 

.00 

.00 

. 00 

.00 

.00 

.00 

.01 

.01 

.02 

.02 

.02 

.01 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 02 

.03 

. 01 

. 01 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

.01 

. 02 

. 02 

. 02 

. 01 

.00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 01 

. 02 

. 03 

. 01 

. 01 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 01 

. 02 

. 02 

. 02 

. 01 

. 00 

. 00 

295 KK 

304 KO 

297 RS 

298 sv 

DB13 

OUTPUT CONTROL VARIABLES 
IPRNT 3 
!PLOT 
QSCAL 0. 

HYDROGRAPH ROUTING DATA 

PRINT CONTROL 
PLOT CONTROL 
HYDROGRAPH PLOT SCALE 

NUMBER OF SUBREACHES 
STORAGE ROUTING 

NSTPS 
ITYP 

RSVRIC 
STOR TYPE OF INITIAL CONDITION 

. 00 INITIAL CONDITION 
X 

STORAGE 

. 00 WORKING R AND D COEFFICIENT 

.o 
215 .o 

18.0 
241.0 

37.0 56.0 76.0 97.0 119.0 142.0 165.0 190.0 

300 SE ELEVATION 1348.00 1349.00 1350.00 1351.00 1352.00 1353.00 1354.00 1355.00 1356.00 1357.00 
1358.00 1359.00 

302 SQ DISCHARGE 0. 
514. 

1. 
550 . 

21. 72. 

PEAK FLOW TIME 

(CFS) (HR) 

534. 5.15 

PEAK STORAGE TIME 

(AC-FT) (HR) 

229. 5.15 

PEAK STAGE TIME 

(FEET) (HR) 

1358.55 5.15 

HYDROGRAPH AT STATION 0813 
TRANSPOSITION AREA . 0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

386. 
. 914 
191. 

6-HR 

160. 

6-HR 

1355.72 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

190. 190. 
1.119 1.119 

234. 234. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

87. 87. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1352.30 1352.30 

3. 93 SQ MI 

HYDROGRAPH AT STATION DB13 

144. 223. 290. 347 . 411 . 466. 

14.95-HR 

190. 
1.119 

234. 

14.95-HR 

87. 

14.95-HR 

1352.30 
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I 

I 

I 
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I 

I 

I 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

PEAK FLOW TIME 

+ (CFS) (HR) 

530. 5.15 

PEAK STORAGE TIME 

+ (AC-FT) 
227. 

PEAK STAGE 

(HR) 
5.15 

TIME 

(FEET) (HR) 
1358.45 5.15 

PEAK FLOW TIME 

+ (CFS) (HR) 

431. 5. 25 

PEAK STORAGE TIME 

(AC- FT) (HR) 

+ 

174. 

PEAK STAGE 

(FEET) 
1356.37 

PEAK FLOW 

5.25 

TIME 

(HR) 
5. 25 

TIME 

(CFS) (HR) 

313. 5. 30 

TRANSPOSITION AREA 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

382. 
. 904 
189. 

6-HR 

158. 

6-HR 

1355.65 

CUMULATIVE AREA = 

. 5 SQ MI 

MAXIMUM AVERAGE FLOW 
24-HR 

187. 
1.106 

232. 

72-HR 

187. 
1.106 

232. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

86. 86. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1352.26 1352.26 

3. 93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 2. 8 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

294. 
. 697 
146. 

6-HR 

124. 

6-HR 

1354.18 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

143. 
. 844 
177. 

143. 
. 844 
177. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

70. 70. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1351.54 1351.54 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 16.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

208. 
• 493 
103. 

MAXIMUM AVERAGE FLOW 
24-HR 

101. 
.596 
125. 

72-HR 

101. 
. 596 
125. 

14.95-HR 

187. 
1.106 

232. 

14.95-HR 

86. 

14. 95-HR 

1352.26 

14. 95-HR 

143. 
. 844 
177. 

14. 95-HR 

70. 

14. 95-HR 

1351.54 

14.95-HR 

101. 
.596 
125. 

PEAK STORAGE TIME 

(AC-FT) 
128. 

PEAK STAGE 

(FEET) 
1354.40 

PEAK FLOW 

(CFS) 

(HR) 
5. 30 

TIME 

(HR) 
5. 30 

TIME 

(HR) 

150. 5. 65 

PEAK STORAGE TIME 

(AC-FT) 
78. 

PEAK STAGE 

(FEET) 
1352.08 

PEAK FLOW 

(CFS) 

89. 

PEAK STORAGE 

(AC-FT) 
61. 

PEAK STAGE 

(FEET) 
1351.24 

(HR) 
5. 65 

TIME 

(HR) 
5. 65 

TIME 

(HR) 

6. 25 

TIME 

(HR) 
6. 25 

TIME 

(HR) 
6. 25 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 

95. 56. 56. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

1352.87 1350.91 1350.91 

CUMULATIVE AREA = 3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 90. 0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

101. 
• 239 
50. 

6-HR 

64. 

6-HR 

1351.38 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

51. 51. 
.300 .300 
63. 63. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

41. 41. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1350.19 1350.19 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

64. 
.152 
32. 

6-HR 

53. 

6-HR 

1350.82 

100.0 SQ MI 

MAXIMUM AVERAGE FLOW 
24-HR 

34. 
.198 
42. 

72-HR 

34. 
.198 
42. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

36. 36. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1349.92 1349.92 

14. 95-HR 

56. 

14.95-HR 

1350.91 

14.95-HR 

51. 
.300 
63. 

14. 95-HR 

41. 

14. 95-HR 

1350.19 

14. 95-HR 

34. 
.198 
42. 

14. 95-HR 

36. 

14. 95-HR 

1349.92 



CUMULATIVE AREA = 3.93 SQ MI 
RUNOFF SUMMARY 

FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
INTERPOLATED HYDROGRAPH AT DB13 OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

+ 6-HOUR 24 -HOUR 72-HOUR 
PEAK FLOW TIME MAXIMUM AVERAGE FLOW 

6-HR 24-HR 72-HR 14.95-HR HYDROGRAPH AT 
(CFS) (HR) + Sl 844- 4.10 75. 30. 30. . 51 

(CFS) 
408. 5. 25 278- 135. 135. 135. HYDROGRAPH AT 

(INCHES) -657 . 796 -796 -796 + S2 376- 4.10 32. 13. 13. . 22 
(AC-FT) 138- 167. 167. 167. 

2 COMBINED AT 

CUMULATIVE AREA = 3. 93 SQ MI + HC2 1094- 4.10 102- 41. 41. . 73 

ROUTED TO 
R2-3 1047. 4.15 102. 41. 41. . 73 

HYDROGRAPH AT 
S3 858- 4.15 88. 35. 35. .65 

2 COMBINED AT 
HC3 1517. 4.15 173- 70. 70. 1. 38 

ROUTED TO 
R3-4 1448- 4.20 173- 70. 70. 1. 38 

HYDROGRAPH AT 
S4 681. 4 .10 57. 23. 23. . 41 

2 COMBINED AT 
HC4 1703- 4.20 214. 86. 86. 1. 79 

ROUTED TO 
R4-7 1664- 4.25 214. 86. 86. 1. 79 

HYDROGRAPH AT 
S7 255. 4.05 19. 7. 7. .13 

2 COMBINED AT 
IHC7 1714. 4.25 227. 91. 91. 1. 92 

HYDROGRAPH AT 
S5 780. 4.15 80. 32. 32. .53 

ROUTED TO 
R5-6 750. 4.20 79. 32. 32. . 53 

HYDROGRAPH AT 
S6 481. 4.05 35. 14. 14. .25 

2 COMBINED AT 
HC6 999. 4.15 109. 44. 44. . 78 

2 COMBINED AT 
HC7 2088. 4. 25 308. 124- 124- 2. 70 

ROUTED TO 
R7-12E 2048. 4. 30 308. 124- 124. 2. 70 



I 

I 

I 

I 

I 
DI13 272. 5. 25 185. 90. 90. 3. 93 

I 
HYDROGRAPH AT 

Sl2E 129. 4.00 8. 3. 3. • OS ROUTED TO 
RDI13 182. 88. 271. 5. 65 88. 3. 93 

2 COMBINED AT 
HC12E 2060. 4. 30 314. 126. 126. 2. 75 HYDROGRAPH AT 

814 927. 4. OS 66. 27. 27. .49 

I HYOROGRAPH AT 
88 51. 20. 

HC14 201. 105. 105. 
645. 4.05 20. . 34 2 COMBINED AT 

405. 4. OS 4.41 
ROUTED TO 

RS-9 634. 4.10 51. 20. 20. . 34 ROUTED TO 

I HYDROGRAPH AT 

89 31. 12. 

Rl416S 200. 104. 104. 4. 41 

359. 4.10 12. .21 HYDROGRAPH AT 

375. 4.20 

815 208. 4.05 11. 4. 4. .11 
2 COMBINED AT 

HC9 967. 4.10 81. 32. 32. .55 ROUTED TO 

I ROUTED TO 
R9-11 81. 32. 

R15168 11. 4. 4. .11 

874. 4. 20 32. . 55 HYDROGRAPH AT 

163. 4. 20 

8168 378. 4. OS 23. 9. 9. .17 
HYDROGRAPH AT 

I 2 COMBINED AT 
IHCll 

811 23. 

100. 40. 

9. 
IHC16S 214. 111. 111. 4. 70 

370. 4. OS 9. .17 3 COMBINED AT 

945. 4. 20 40. . 72 HYDROGRAPH AT 

512. 4. 20 

Sl6N 276. 4.10 24. 10. 10. .17 
HYDROGRAPH AT 

I 2 COMBINED AT 

810 29. 11. 
Rl6N-S 24. 10. 10. .17 

354. 4.10 11. .19 ROUTED TO 
240. 4. 30 

HCll 1100. 4. 20 124. so. so. . 91 2 COMBINED AT 
HC16S 599. 4. 20 229. 118. 118. 4. 87 

ROUTED TO 

I HYDROGRAPH AT 

Rlll2W 123. so. 
DI22 28. 12. 12. 4. 87 

1049. 4.25 so. .91 DIVERSION TO 
123. 4. 20 

Sl2W 207. 4.05 13. 5. 5. . 09 HYDROGRAPH AT 
01168 477. 4 .20 201. 106. 106. 4. 87 

I 
2 COMBINED AT 

HC12W 134. 54. 
R16 -17 200. 104. 104. 4. 87 

1083. 4. 20 54. 1. 00 ROUTED TO 
441. 4.45 

2 COMBINED AT 
HC12 2624. 4. 30 411. 166. 166. 3. 75 HYDROGRAPH AT 

817 488. 4. 05 31. 12. 12. . 29 

I ROUTED TO 
R12-13 411. 166. 166. 

HC17 210. 110. 110. 5.15 
2556. 4. 35 3. 75 2 COMBINED AT 

493. 4. 40 
HYDROGRAPH AT 

813 357. 4.05 21. 9. 9. .17 HYOROGRAPH AT 

I 2 COMBINED AT 
HC13 422. 170. 170. 

818 53. 21. 21. . 36 

2597. 4. 35 3. 93 ROUTED TO 

685. 4. 05 

R18 -19 604. 4.15 53. 21. 21. . 36 
ROUTED TO 

0813 408. 5. 25 278. 135. 135. 3. 93 HYDROGRAPH AT 

I DIVERSION TO 
0127 93. 45. 

819 41. 16. 16. . 29 

136. 5. 25 45. 2 COMBINED AT 3. 93 

586. 4 .OS 

HC19 1008. 4.10 90. 36. 36. . 65 
HYDROGRAPH AT 

I 

I 

• 
I 

I 



ROUTED TO 
R19~20 896. 4. 20 90. 36. 36. . 65 ROUTED TO 

+ R28~29 916. 4.20 
HYDROGRAPH AT 

192. 93. 93. . 55 

S20 145. 4.05 10. 4. 4. . 09 HYDROGRAPH AT 
+ S29 212. 4.05 

2 COMBINED AT 
12. 5. 5. .10 

HC20 948. 4.20 98. 39. 39. . 73 2 COMBINED AT 
+ HC29 953. 4.20 

HYDROGRAPH AT 
198. 95. 95. . 65 

S21 1188. 4.05 82. 33. 33. . 62 8 COMBINED AT 
+ HCBES3 2305. 4.15 

HYDROGRAPH AT 
540. 257. 257. 8. 75 

S22 932. 4.10 65. 26. 26. .55 

HYDROGRAPH AT *** NORMAL END OF HEC~1 *** 
DI22 123. 4.20 28. 12. 12. 4. 87 

ROUTED TO 
RDI22 103. 4. 60 28. 12. 12. 4. 87 

2 COMBINED AT 
HC22 932. 4 .10 174. 74. 74. 5. 41 

HYDROGRAPH AT 
S23 746. 4 .10 53. 21. 21. .49 

HYDROGRAPH AT 
S24 313. 4. 30 38. 15. 15. . 32 

HYDROGRAPH AT 
S25 57. 4. 05 3. 1. 1. . 03 

ROUTED TO 
R25~26 33. 4. 45 3. 1. 1. . 03 

HYDROGRAPH AT 
S26 379. 4.10 26. 11. 11. . 21 

2 COMBINED AT 
HC26 380. 4 .10 30. 12. 12. . 24 

HYDROGRAPH AT 
S27 997. 4.05 76. 30. 30. . 51 

HYDROGRAPH AT 
DI27 136. 5. 25 93. 45. 45. 3. 93 

ROUTED TO 
RDI27 136. 5. 30 92. 45. 45. 3. 93 

2 COMBINED AT 
HC27 997. 4.05 279. 133. 133. 4. 43 

ROUTED TO 
R27-28 449. 4 .15 137. 66. 66. 4. 43 

HYDROGRAPH AT 
S28 93. 4.00 5. 2. 2. . 04 

2 COMBINED AT 
HC28 996. 4.10 193. 93. 93. .55 



I 

-
I 

I 

I 

I 

I 

I 

I 

I 

II 
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I 

I 

I 

I 

I 

I 

I 
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1 ** * * *** * * ** * * * * ** * ** * * * * * * ** ** *** * * **** ** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 
JUN 1998 

VERSION 4 .1 

RUN DATE 14FEB13 TIME 08:43:32 

X X xxxxxxx 
X X X 
X X X 
xxxxxxx xxxx 
X X X 
X X X 
X X xxxxxxx 

XX XXX 
X X 

X 
X XX XXX 
X 
X X 
xxxxx 

X 
XX 

X 
X 
X 
X 

XXX 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

6 0 9 SECOND STREET 
DAVIS, CALH'ORNIA 95616 

(916) 756-1104 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1KW. 

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973 -STYLE INPUT STRUCTURE. 
THE DEFINITION OF -AMSKK- ON RM-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 

LINE 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

HEC-1 INPUT 

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

ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 
ID 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100-YR 24-HOUR STORM 
FILE NAME: SKYLINE. OAT 

FILE NAME CHANGED TO SL3-1B-24 .OAT 
(SKYLINE OCR PHASE 3 ALTERNATIVE 18 24-HOUR STORM) 

ID DDM MCUHP2 SKYLINE WASH-BUCKEYE, ARIZONA 
*DIAGRAM 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - JULY 2012, SEI 
NOAA ATLAS 14 POINT RAINFALL DEPTH USED 
DEPTH-AREA REDUCTION FACTOR UPDATED 

* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
* OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS FEBRUARY 2013, SEI 
* DETENTION BASIN DB13 ADDED TO SKYLINE WASH APEX {HC13) 
* 48?DIAMETER RCP - LOW FLOW OUTLET OF DETENTION BASIN CALCULATED USING HYS 
* HYDROGRAPH SPLITTED AT DB13 TO 0113 AND DI27 
* 0 HYDROGRAPH DI13 ROUTED TO 814 
* NO HYDROGRAPH ROUTED TO 824 
* DI24, RDI24 AND HC24 DELETED 
* HYDROGRAPH DI27 ROUTED TO S27 
* DI27, RDI27 AND HC27 ADDED 

NEW N8TPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 
OTHER MINOR MODIFICATIONS MADE 

* REPERFORMED WITH FOLLOWING MODIFICATIONS - FEBRUARY 2013, SEI 
* DETENTION BASIN DB13 MODIFIED BASED ON UPDATED STAGE-STORAGE DATA ?BASIN 1B 
* 3 X 48?DIAMETER RCPS - LOW FLOW OUTLET OF DETENTION BASIN 
* STAGE-OUTFLOW CALCULATED USING HYDROCAD 
* HYDROGRAPH SPLITTED AT 0813 TO DI13 AND DI27 
* 2/3 DETENTION BASIN OUTLET HYDROGRAPH ROUTED TO S14 THROUGH D113 
* (CONTINUE IN SKYLINE WASH) 
* 1/3 DETENTION BASIN OUTLET HYDROGRAPH ROUTED TO S27 THROUGH DI27 
' (TO PROSPECT WASH) 
* NEW NSTPS INERATIONS FOR CHANNEL ROUTINGS CONDUCTED 

IT 3 500 
rn 15 
ro 5 
~ 3. 97 0. 01 
~ .000 .002 . 005 .008 .011 . 014 . 017 . 020 
~ .~9 .032 .035 .ros .041 .044 .048 . 052 
~ .064 . 068 .072 .076 .MO .085 . 090 .095 
~ .110 .115 .120 .126 .133 .140 .147 .155 
~ .181 .191 . 203 .218 .236 .257 .283 .387 
~ . 735 . 758 . 776 .791 .804 . 815 .825 . 834 

.023 

. 056 

.100 

.163 

.663 

.842 

.026 

.%0 

.105 

.172 

.707 

.849 

PAGE 



LINE 

25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 

48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59 
60 
61 

62 
63 
64 
65 
66 
67 

HEC-1 INPUT 

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

PC 
PC 
PC 
PC 
JD 
JD 
JD 
JD 
JD 
JD 
JD 
JD 

. 856 . 863 

.913 .918 

.953 .956 

.983 .986 
3.77 10.00 
3. 57 30.00 
3.45 60.00 
3.38 90.00 
3.34 120.00 
3.30 150.00 
3.20 300.00 
3.11 500.00 

. 869 

. 922 

. 959 

. 989 

. 875 

. 926 

.962 

. 992 

. 881 

. 930 

. 965 

. 995 

BASIN S1 - BEGINNING OF SKYLINE WASH 

* DDM Updated ***** 

KK S1 
KM BASIN S1 

. 887 

. 934 

. 968 

. 998 

. 893 

. 938 

. 971 
1. 000 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

. 898 

. 942 

. 974 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

UI 

L= 1.2 Lea= .6 S= 1102.5 Kn= .050 LAG:= 16.6 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

. 51 

. 25 
103. 
248. 

20. 
0. 

. 25 
273. 
206. 

20. 
0. 

3. 95 
577. 
151. 

20. 
0. 

. 53 
783. 
123. 

20. 
0. 

18.00 
1122. 

102. 
20. 

0. 

746. 
79. 

0. 
0. 

585. 
60. 

0. 
0. 

BASIN S2 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM Updated ***** 

KK 82 
KM BASIN S2 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

489. 
51. 

0. 
0. 

KM L= .9 Lea= .6 S= 916.1 Kn= .050 LAG= 16.0 
KM PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 
BA . 22 
LG . 25 
UI 46. 
UI 105. 
UI 9. 
UI 0. 
* DDM 

HC2 

.25 3. 95 
130. 269. 

82. 60. 
9. 9. 
0. 0. 

Preserved 

.53 18.00 
364. 

51. 
9. 
0. 

496. 
38. 

0. 
0. 

310. 
32. 
0. 
o. 

251. 
23. 

0. 
0. 

207. 
23. 

0. 
0. 

. 903 

. 946 

. 977 

400. 
48. 

0. 
o. 

166. 
12. 

0. 
0. 

. 908 

. 950 

. 980 

306. 
20. 

0. 
0. 

124. 
9. 
0. 
0. 

KK 
KM 
HC 

COMBINE HYDROGRAPHS FROM S1 AND S2 - UPSTREAM PORTION OF SKYLINE WASH 

* DDM 

KK 

KM 
RS 
RC 
RX 

RY 

R2-3 

. 07 
1000 
1626 

0. 7296 

Preserved ***** 

ROUTE HYDROGRAPH HC2 THROUGH S3 - SKYLINE WASH 
FLOW -1 
.036 .07 2930 .029 
1030 1100 1120 1130 1190 1220 
1624 1594 1594 1596 1624 1626 

BASIN 83 - MAIN SUBBASIN FOR GRANITE FALLS WASH 

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

1250 
1625 

PAGE 

LINE 

68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 

80 
81 
82 
83 

84 
85 
86 
87 
88 
89 

90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 

101 
102 
103 
104 

105 
106 
107 
lOB 
109 
110 

HEC-1 INPUT 

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

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 

UI 
UI 
UI 

UI 

* DDM 

S3 
BASIN S3 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L:=: 1.5 Lea= 1.0 S== 481.0 Kn= .040 LAG= 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

. 65 

. 20 
104. 
420. 

70. 
20. 

0. 

HC3 

.25 
180. 
348. 

51. 
20. 

0. 

4. 00 
422. 
274. 

51. 
0. 
0. 

Preserved 

. 52 
652. 
245. 

49. 
0. 
0. 

13.00 
797 
212. 

20. 
0. 
0. 

1088. 
164. 

20. 
0. 
0. 

945. 
133. 
20. 

0. 
0. 

21.0 

652. 
115. 
20. 

0. 
0. 

567. 
99. 
20. 

0. 
0. 

492. 
80. 
20. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R2- 3 WITH HYDROGRAPH FROM S3 CONFLUENCE OF SKYLINE 

* DDM 

KK 
KM 
RS 
RC 
RX 

RY 

R3-4 

.07 
1000 
1520 

WASH AND GRANITE FALLS WASH 
1. 3787 

Preserved ***** 

ROUTE COMBINED HYDROGRAPHS HC3 THROUGH S4 
FLOW 
. 036 
1030 
1518 

·1 
.07 

1085 
1496 

2927 
1160 
1496 

. 032 
1200 
1498 

1240 
1516 

SKYLINE WASH 

1250 1275 
1518 1520 

BASIN S4 - UPSTREAM SUBBASIN TRIBUTARY TO SKYLINE WASH 
* DDM Updated ***** 

KK S4 
KM BASIN S4 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1. 3 Lea= . 6 S= 503. 9 Kn"' . 040 LAG= 16.2 
KM PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 

* DDM 

.41 

. 20 
85. 

196. 
16. 

0. 

HC4 

.25 
231. 
156. 

16. 
o. 

4. 00 
486. 
114. 

16. 
o. 

Preserved * * * * * 

. 52 
656. 

95. 
16. 

0. 

13.00 
913. 

73. 
0. 
0. 

579. 
63. 
0. 
0. 

465. 
41. 
o. 
o. 

386. 
41. 

0. 
0. 

312. 
28. 

0. 
0. 

234. 
16. 

0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH R3 -4 WITH HYDROGRAPH FROM S4 - CONCENTRATION POINT 

* DDM 

ON SKYLINE WASH. 
2 1. 7864 

Preserved ***** 

R4-7 KK 
KM 
RS 
RC 
RX 

RY 

ROUTE COMBINED HYDROGRAPHS HC4 THROUGH S7 - SKYLINE WASH 

. 07 
1000 
1462 

FLOW 
. 036 
1025 
1460 

·1 
. 07 

1055 
1462 

2211 
1120 
1462 

. 022 
1145 
1432 

1180 
1432 

1240 
1456 

1370 
1462 

BASIN S7 - TRIBUTARY BASIN TO MOUNTAIN WASH NEAR AT CONFLUENCE WITH SKYLINE 
WASH 

* DDM Updated ***** 

PAGE 



I 

-
I 

I 

I 

I 

I 

I 

I 

I 

-
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 

122 
123 
124 
125 

126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 

138 
139 
140 
141 
142 
143 

144 
145 
146 
147 
148 
149 
150 
151 
152 
153 

HEC-1 INPUT 

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

KK 87 
KM BASIN $7 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= .9 Lea-= .6 S= 955.3 Kn= .040 LAG"" 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

.13 

. 20 
37. 
41. 

0. 
0. 

IHC7 

. 25 
147. 

30. 
0. 
0. 

4.00 
254. 

22. 
0. 
0. 

Preserved 

.52 
365. 
17. 
0. 
0. 

12.00 
229. 

12. 
0. 
0. 

178. 
7. 
0. 
0. 

137. 
7. 
0. 
0. 

12.7 

97. 
7. 
0. 
0. 

78. 
7. 
0. 
0. 

53. 
0. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPHS R4 -7 AND 87 - UPSTREAM OF CONFLUENCE WITH MOUNTAIN 
WASH 

1. 9208 
BASIN 55 - BEGINNING OF MOUNTAIN WASH 

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

KK SS 
KM BASIN 85 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
UI 
* DDM 

KK 
KM 
RS 
RC 
RX 

RY 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1.4 Lea= .7 8= 654.8 Kn= .050 LAG= 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

. 53 

. 25 
89. 

334. 
43. 
17. 

0. 

R5-6 

.25 
164. 
265. 

43. 
0. 
0. 

3. 95 
385. 
219. 

43. 
0. 
0. 

Preserved 

. 53 
573. 
195. 

18. 
0. 
0. 

20.00 
705. 
157. 

17. 
0. 
0. 

988. 
120. 
17. 

0. 
0. 

689. 
104. 
17. 

0. 
0. 

ROUTE HYDROGRAPH S5 THROUGH 86 - MOUNTAIN WASH 
1 FLOW -1 

.07 .036 .07 2494 .030 
1000 
1480 

1025 
1476 

1075 
1476 

1105 
1460 

1150 
1454 

1170 
1454 

1220 
1478 

BASIN 86 - SUBBASIN TRIBUTARY TO MOUNTAIN WASH 

* DDM 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

Updated ***** 

S6 
BASIN S6 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea::: .4 S= 491.4 Kn"' .042 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED POR THIS BASIN 

. 25 

. 21 
75. 
71. 

0. 

. 25 
289. 

52. 
0. 

4. 00 
495. 

35. 
0. 

Preserved ***** 

. 52 
680. 

33. 
0. 

15.00 
415. 

13. 
0. 

323. 
13. 

0. 

244. 
13. 

0. 

20.2 

532. 
93. 
17. 

0. 
0. 

1240 
1480 

12.3 

172. 
13. 

0. 

459. 
68. 
17. 

0. 
0. 

135. 
o. 
0. 

396. 
65. 
17. 

0. 
0. 

93. 
o. 
0. 

PAGE 4 

LINE 

154 
155 
156 
157 

158 
159 
160 
161 

162 
163 
164 
165 
166 
167 

168 
169 
170 
171 
172 
173 
174 
175 
176 
177 

178 
179 
180 
181 

182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 

HEC-1 INPUT 

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

HC6 KK 
KM COMBINE HYDROGRAPHS R5- 6 WITH SUBBASIN S6 - UPSTREAM OF CONFLUENCE WITH 
KM SKYLINE WASH 
HC 2 0.7787 
* DDM ***** Preserved 

KK HC7 
KM COMBINE HYDROGRAPHS IHC7 WITH HC6 CONFLUENCE OF MOUNTAIN WASH WITH 
KM SKYLINE WASH 
HC 2 2.6995 

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

KK R7-12E 
KM 
RS 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS AT HC7 THROUGH S12E - SKYLINE WASH 

. 07 
1000 
1430 

FLOW 
. 036 
1085 
1424 

-1 

. 07 
1170 
1422 

1930 
1240 
1420 

. 0166 
1255 
1422 

1265 
1424 

1310 
1428 

1350 
1430 

BASIN S12E SUBBASIN TRIBUTARY TO PYRITE WASH AND SKYLINE WASH CONFLUENCE 

* DDM ***** Updated 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

S12E 
BASIN S12E 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea== .2 S== 142.9 Kn== .030 LAG== 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

. 05 

.15 
47. 

5. 
o. 

. 25 
167. 

5. 
0. 

3. 91 
200. 

0. 
0. 

Preserved 

.55 18.00 
114. 

0. 
0. 

70. 
0. 
0. 

44. 
0. 
0. 

27. 
0. 
0. 

KK HC12E 

7. 8 

16. 
0. 
0. 

11. 
0. 
0. 

5. 
0. 
0. 

KM COMBINE HYDROGRAPHS S12E WITH R7-12E - CONFLUENCE OF PYRITE WASH WITH 
KM SKYLINE WASH 
HC 2 2. 7544 

BASIN S8 - BEGINNING OF PYRITE WASH 
* DDM Updated ***** 

S8 
BASIN S8 

KK 
KM 
KM 

KM 
KM 
BA 
LG 

UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L== .8 Lea== .4 S= 692.1 Kn"" .050 LAG:: 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 34 

. 25 
88. 

105. 
0. 
0. 

. 25 
352. 

81. 
o. 
0. 

3. 95 
614. 

62. 
0. 
0. 

Preserved ***** 

.53 20.00 
906. 585. 
43. 38. 

0. 0. 
0. 0. 

452. 
17. 

0. 
0. 

354. 
17 . 

0. 
0. 

13 .o 

254. 
17. 

0. 
0. 

200 . 
17. 

0. 
0. 

145. 
17. 

0. 
0. 

PAGE 



LINE 

193 
194 
195 
196 
197 
198 

199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 

210 
211 
212 
213 

214 
215 
216 
217 
218 
219 

220 
221 
222 
223 
224 
225 
226 
227 
228 
229 

HEC-1 INPUT 

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

KK 
KM 
RS 
RC 
RX 

RS-9 

. 07 
1000 

ROUTE HYDROGRAPH 88 THROUGH 89 - PYRITE WASH 

FLOW 
. 036 
1020 

-1 

. 07 
1050 

911 
1065 

. 013 
1080 1125 

RY 1518 1518 1494 1492 1494 1494 

BASIN S9 SUBBASIN TRIBUTARY TO PYRITE WASH 

* DDM Updated ***** 

KK 89 
BASIN S9 

1185 
1520 

KM 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

* DDM 

L= 1. 0 Lea= . 7 S= 415.7 Kn= . 040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 21 

. 20 
44. 
99. 

8. 
0. 

HC9 

. 25 
126. 

77. 
8. 
0. 

3.95 
259. 

56. 
8. 
0. 

Preserved 

.53 17.00 
351. 

48. 
8. 
0. 

471. 
35. 

0. 
0. 

293. 
29. 
0. 
0. 

238. 
22. 

0. 
0. 

1190 
1524 

15. 9 

196. 
22. 

0. 
0. 

157. 
10. 

0. 
0. 

117. 
8. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R8- 9 WITH HYDROGRAPH 89 CONCENTRATION POINT 

* DDM 

ON PYRITE WASH 

2 0.5472 

Preserved ***** 

R9-11 KK 

KM 
R8 
RC 
RX 
RY 

ROUTE COMBINED HYDROGRAPHS HC9 THROUGH S11 - PYRITE WASH 
3 FLOW -1 

.07 .036 .07 3462 .023 
1000 1080 1090 1120 1140 1290 1340 1375 

1496 1494 1492 1472 1471 14 72 1490 1494 
BASIN 811 -PYRITE WASH UPSTREAM OF CONFLUENCE WITH WAGON WASH 

* DDM ***** Updated 

KK Sll 
KM BASIN S11 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= . 7 Lea= . 3 S= 797. 1 Kn= . 040 LAG= 9. 3 

KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA 
LG 

UI 
UI 
UI 
* DDM 

.17 

. 20 
96. 
23. 

0. 

. 25 
360. 

12. 
0. 

4. 00 
590. 
12. 

0. 
Preserved ***** 

. 52 11.00 

366. 262. 
12. 0. 

0. 0. 

169. 
0. 
0. 

119. 
0. 
0. 

73. 
o. 
0. 

51. 
0. 
0. 

32. 
0. 
0. 

PAGE 

LINE 

230 
231 
232 
233 

234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 

245 
246 
247 
248 

249 
250 
251 
252 
253 
254 
255 

256 
257 
258 
259 
260 
261 
262 
263 
264 
265 

266 
267 
268 
269 

HEC-1 INPUT 

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

KK IHC11 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R9-11 WITH HYDROGRAPHS 811 

CONFLUENCE WITH WAGON WASH 
2 0. 7154 

BASIN S10 BEGINNING OF WAGON WASH 

* DDM ***** Updated 

KK 810 
KM BASIN S10 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L"' 1. 0 Lea= . 5 S"' 896.9 Kn:= . 048 LAG= 

PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
. 19 
. 24 
46. 
71. 

9. 
0. 

HC11 

. 25 
157. 

55. 
0. 
0. 

3. 95 
302. 
43. 

0. 
0. 

Preserved 

. 53 
430. 

35. 
0. 
0. 

18.00 
397. 

23. 
0. 
0. 

263. 
23. 

0. 
0. 

213 . 
11. 

0. 
0. 

UPSTREAM OF 

14.2 

167. 
9. 
0. 
0. 

122. 
9. 
0. 
0. 

101. 
9. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE HYDROGRAPH IHC11 WITH HYDROGRAPH S10 - CONFLUENCE OF WAGON WASH 
WITH PYRITE WASH 

0. 9089 
* DDM Preserved ***** 

KK R1112W 
KM ROUTE COMBINED HYDROGRAPHS HC11 THROUGH S12W - CONTINUATION OF PYRITE 

. 07 
1000 

WASH DOWNSTREAM OF CONFLUENCE WITH WAGON WASH 
FLOW 
. 036 
1030 

-1 

. 07 
1065 

1501 
1150 

. 019 
1240 1330 1375 1410 

KM 
RS 

RC 
RX 
RY 1422 1420 1410 1410 1410 1412 1414 1428 

BASIN S12W - SUBBASIN TRIBUTARY FOR PYRITE WASH AND SKYLINE WASH 

* DDM ***** Updated 

KK S12W 

KM BASIN S12W 
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 

KM 
KM 
BA 
LG 

L= .7 Lea= .2 S= 153.6 Kn= .030 LAG= 8.2 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 09 

.15 . 25 3. 91 
UI 68. 246. 330. 
UI 7. 7. 0. 
UI 0. 0. 0. 
* DDM Preserved 

KK HC12W 

.55 18.00 
189. 

0. 
0. 

123. 

0. 
0. 

79 . 
0. 
0. 

47 . 
0. 
0. 

31. 
0. 
0. 

19. 
0. 
0. 

11. 

0. 
0. 

KM COMBINE HYDROGRAPH R1112W WITH HYDROGRAPH S12W - CONFLUENCE OF SKYLINE 
KM WASH WITH PYRITE WASH 
HC 2 0.9994 

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

PAGE 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

270 
271 
272 
273 

274 
275 
276 
277 
278 
279 

280 
281 
282 
283 
284 
285 
286 
287 
288 
289 

290 
291 
292 

293 
294 
295 
296 
297 

298 
299 

300 
301 
302 

303 

304 
305 

HEC-1 INPUT 

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

KK 
KM 

HC12 
COMBINE ROUTED HYDROGRAPH HC12W AND HC12E 

KM CONFLUENCE OF SKYLINE WASH AND PYRITE WASH 
HC 2 3. 7538 

* DDM ***** Preserved 

KK R12-13 
KM 
RS 
RC 

RX 

RY 

ROUTE COMBINED HYDROGRAPHS HC12 THROUGH S13 - SKYLINE WASH 

.07 
1000 
1400 

FLOW 
.036 
1080 
1392 

-1 

. 07 
1110 
1384 

1854 
1320 
1382 

. 017 
1370 
1382 

1420 
1380 

1500 
1380 

1550 
1400 

BASIN S13 SKYLINE WASH DOWNSTREAM OF CONFLUENCE OF PYRITE WASH 

* DDM ***** Updated 

KK S13 
KM BASIN S13 
KM 
KM 
KM 
BA 
LG 

UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= .9 Lea= .3 8= 174.2 Kn= .030 LAG= 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

.17 

.15 
82. 
28. 
0. 

HC13 

. 25 
312. 

20. 
0. 

3. 88 
550. 
11. 

0. 
Preserved ***** 

. 56 
397. 

11. 
0. 

4. 00 
278. 

11. 
0. 

195. 
0. 
0. 

135. 
0. 
0. 

10.1 

90. 
0. 
0. 

64. 
0. 
0. 

43. 
0. 
0. 

KK 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R12-13 WITH HYDROGRAPH 813 SKYLINE WASH 
2 3.9274 

* KO 

KK DB13 
KM DETENTION BASIN AT SKYLINE WASH APEX 
RS 1 STOR 0 
SV 0.0 18.0 37.0 56.0 76.0 97.0 119.0 142.0 165.0 190.0 
SV 215.0 241.0 

SE 1348.0 1349.0 1350.0 1351.0 1352.0 1353.0 1354.0 1355.0 1356.0 1357.0 
SE 1358.0 1359.0 

SQ 0.0 
SQ 514.45 
KO 3 

* DDM 

KK DI13 

* KM 
* DT 

* DI 
* DQ 
KM 
DT 

DI24 
0 
0 

DI27 

0.52 20.59 72.40 144.14 223.02 290.09 347.38 411.10 466.24 
550.00 

Preserved 

SPLIT FLOW AT HC13; MAIN FLOW TO S24 AND MINOR FLOW TO 814 

201 556 1353 2595 4157 
201 461 879 1427 2078.5 

SPLIT FLOW AT DB13; 1/3 FLOW TO S27 AND 2/3 FLOW TO S14 

PAGE 

LINE 

306 
307 

308 
309 
310 
311 
312 
313 

314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 

325 
326 
327 
328 

329 

330 
331 
332 
333 
334 
335 

336 
337 
338 
339 
340 
341 
342 
343 
344 
345 

HEC-1 INPUT 

!D ... .1. ... 2 ....... 3. ... 4 ....... 5. . .. 6. . .. 7 ....... 8 ....... 9 ...... 10 

DI 
DQ 

* DDM 

KK RDI13 

60 
20 

120 
40 

Preserved ***** 

240 
80 

480 
160 

960 
320 

1920 
640 

KM ROUTE HYDROGRAPH 0113 THROUGH 814 SKYLINE WASH DOWNSTREAM OF SPLIT 
RS 9 FLOW -1 
RC .07 .036 .07 4353 .021 
RX 1000 1025 1270 1280 1320 
RY 1360 1354 1354 1356 1356 
* BASIN S14 - BEGINNING OF COYOTE WASH 

* DDM ***** Updated 

KK S14 
KM BASIN 814 

1330 
1358 

1370 
1358 

KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

1385 
1360 

KM L== 1.2 Lea= .6 S= 340.7 Kn= .030 LAG=: 12.4 
KM PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

. 49 

.15 
144. 
145. 

o. 
o. 

HC14 

. 25 
562. 
101. 

0. 
0. 

3. 91 
962. 

72. 
0. 
0. 

Preserved 

.55 11.00 
1341. 822. 

65. 31. 
0. 0. 
0. 0. 

640. 
25. 
0. 
0. 

487. 
25. 

0. 
0. 

343. 
25. 

0. 
0. 

270. 
25. 

0. 
0. 

185. 
0. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH RDI13 WITH HYDROGRAPH S14 - SPLIT FLOW FROM 

* DDM 

SKYLINE WASH AND COYOTE WASH SUBBASIN 
2 4.4139 

Preserved ***** 

KK Rl416S 
* KM ROUTE COMBINED HYDROGRAPHS HC14 THROUGH S16S - SKYLINE WASH DOWNSTREAM 
KM 
KM 
RS 
RC 
RX 

RY 

ROUTE HYDROGRAPH 814 THROUGH S16S - SKYLINE WASH DOWNSTREAM 
OF CONFLUENCE WITH COYOTE WASH 

3 FLOW -1 
.07 .036 .07 3140 .017 

1000 1035 1150 1180 1320 
1236 1234 1234 1232 1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN 815 - SUBBASIN IN AREA OF EXISTING A.D.O.T. BORROW PITS 

* DDM ***** Updated 

KK 
KM 

KM 
KM 
KM 
BA 
LG 

UI 
UI 
UI 
* DDM 

S15 
BASIN 815 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .8 Lea"' .3 8= 105.0 Kn= .030 LAG== 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BAS IN 

.11 

.15 
56. 
19. 

0. 

. 27 3. 40 
213. 370. 

9. 7. 
0. 0. 

Preserved 

. 77 
246. 

7. 
0. 

. 00 
176. 

7. 
0. 

120. 
0. 
0. 

84. 
0. 
0. 

9. 8 

54. 
0. 
0. 

37. 
0. 
0. 

25. 
o. 
o. 

PAGE 



LINE 

346 
347 
348 
349 
350 
351 
352 

353 
354 
355 
356 
357 
358 
359 
360 
361 
362 

363 
364 
365 
366 

367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 

378 
379 
380 
381 
382 
383 

HEC-1 INPUT 

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

KK R1516S 
KM ROUTE HYDROGRAPH S15 THROUGH S16S - SKYLINE WASH DOWNSTREAM OF 

KM 
R8 
RC 
RX 
RY 

CONFLUENCE WITH COYOTE WASH 
3 FLOW -1 

.07 .036 .07 2218 .018 
1000 
1236 

1035 
1234 

1150 
1234 

1180 
1232 

1320 
1232 

1360 
1234 

1480 
1236 

1481 
1236 

BASIN S16S - SUBBASIN AT SKYLINE WASH DOWNSTREAM OF CONFLUENCE WITH COYOTE W. 

* DDM ***** Updated 

KK S16S 
BASIN S16S KM 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= .6 Lea= .3 S= 116.4 Kn= .030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

* DDM 

.17 

.15 
100. 

23. 
0. 

KK IHC16S 

.25 
373. 
12. 

0. 

3. 95 
611. 
12. 

0. 
Preserved ***** 

. 53 
379. 
12. 
o. 

6. 00 
271. 

0. 
0. 

175. 
0. 
0. 

123. 
0. 
0. 

9. 3 

76. 
0. 
0. 

53. 
0. 
0. 

KM 

KM 
HC 

COMBINE ROUTED HYDROGRAPH R14-16S AND R15-16S WITH HYDROGRAPH S16S 
DOWNSTREAM OF CONFLUENCE OF SKYLINE WASH WITH COYOTE WASH 

3 4.6952 
BASIN S16N - SUBBASIN TRIBUTARY TO SKYLINE WASH 

* DDM ***** Updated 

KK S16N 
KM BASIN S16N 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= .9 Lea= .6 S= 653.2 Kn= .050 LAG"' 16.5 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

.17 

. 25 
34. 
80. 

6. 
0. 

. 25 
90. 
66. 

6. 
0. 

3. 95 
189. 

48. 
6. 
0. 

Preserved 

. 53 
256. 

39. 
6. 
0. 

18.00 
366. 

32. 
6. 
0. 

KK R16N-S 
KM 
R8 
RC 
RX 
RY 

* DDM 

ROUTE HYDROGRAPH 816N THROUGH 8168 
4 FLOW -1 

.07 .036 .07 3230 .022 
1000 
1236 

1035 
1234 

1150 
1234 

Preserved ***** 

1180 
1232 

1320 
1232 

238. 
26. 

0. 
0. 

1360 
1234 

189. 
19. 

0. 
0. 

1480 
1236 

158. 
16. 
o. 
0. 

1481 
1236 

129. 
15. 

0. 
0. 

34. 
0. 
0. 

98. 
6. 
0. 
0. 

PAGE 10 

LINE 

384 
385 
386 
387 

388 
389 
390 
391 
392 

393 
394 
395 
396 
397 
398 

399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 

410 
411 
412 
413 

414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 

HEC-1 INPUT 

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

KK HC16S 
KM COMBINE ROUTED HYDROGRAPH R16N-S AND IHC16S 
KM 
HC 

* DDM 

KK DI16S 
KM 
DT 
DI 
DQ 

* DDM 

DI22 
0 

KK Rl6-17 
KM 
R8 
RC .07 
RX 
RY 

1000 
1202 

SKYLINE WASH DOWNSTREAM OF COYOTE WASH 
4. 8652 

Preserved ***** 

SPLIT FLOW AT HC16S; MAIN FLOW TO S17 AND MINOR FLOW TO 822 

46 
0 

144 
8 

Preserved ***** 

344 708. 5 
52 153 

ROUTE HYDROGRAPH DI16S THROUGH S17 
FLOW -1 
. 036 . 07 
1060 1090 
1200 1199.5 

4341 
1120 
1200 

. 015 
1145 
1199 

1223 
329 

1180 
1199 

1200 
1200 

1320 
1202 

BASIN S1 7 - SUBBASIN OF SKYLINE WASH SOUTH OF MCDOWELL ROAD ON EAST SIDE 
OF WATERSHED 

* DDM ***** Updated 

KK S17 
KM BASIN 817 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= . 9 Lea= . 5 S= 117.9 Kn= . 030 LAG= 12.8 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

. 29 

.15 
79. 
89. 

0. 
0. 

. 26 
311. 

66. 
0. 
0. 

3. 60 
540. 

50. 
0. 
0. 

* ODM * * * * * Preserved 

KK HC17 

. 67 
784. 

37. 
0. 
0. 

. 00 
495. 

28. 
0. 
0. 

385. 
15. 

0. 
0. 

298. 
15. 
0. 
0. 

212. 
15. 

0. 
o. 

170. 
15. 

0. 
0. 

KM COMBINE ROUTED HYDROGRAPH R16-17 WITH HYDROGRAPH S17 AT EAST SIDE OF 
KM BUCKEYE F.R S. NO. 3 
HC 2 5.1537 

BASIN S18 BEGINNING OF RATTLER WASH 

* DDM ***** Updated 

818 
BASIN 818 

KK 

KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= .8 Lea= .4 S= 292.7 Kn= .040 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 36 

. 20 
96. 

111. 
0. 
0. 

. 25 
380. 

84. 
0. 
0. 

3. 95 
662. 

64. 
0. 
0. 

Preserved ***** 

.53 17.00 
968. 618. 
46. 38. 

0. 0. 
0. 0. 

479. 
18. 

0. 
0. 

373. 
18. 

0. 
0. 

12.9 

267. 
18. 

0. 
0. 

211. 
18. 

0. 
0. 

117. 
0. 
0. 
0. 

149. 
0. 
0. 
0. 
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425 
426 
427 
428 
429 
430 

431 
432 
433 
434 
435 
436 
437 
438 
439 
440 

441 
442 
443 

444 
445 
446 
447 
448 
449 

450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 

461 
462 
463 
464 

HEC-1 INPUT 

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

KK R18 19 
KM ROUTE HYDROGRAPH HC18 THROUGH S19 
RS 3 FLOW -1 
RC .07 .036 .07 4253 .02 
RX 1000 1050 1100 1125 1140 
RY 1266 1264 1242 1240 1242 

BASIN S19 - SUBBASIN OF RATTLER WASH 

* DDM ***** Updated 

KK S19 
KM BASIN S19 

1180 
1264 

1240 
1266 

KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L<= 1. 2 Lea~ . 8 S::: 824. 8 Kn= . 030 LAG:::: 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 29 

.15 
102. 

72. 
0. 

. 25 
389. 

51. 
0. 

4. 00 
662. 
41. 

0. 
* DDM ***** Preserved ***** 

KK HC19 

.52 
802. 

22. 
0. 

12.00 
483. 

16. 
0. 

372. 
16. 

0. 

266. 
16. 

0. 

1241 
1266 

11.6 

195. 
0. 
0. 

138. 
0. 
0. 

KM COMBINE ROUTED HYDROGRAPH RlB-19 WITH HYDROGRAPH 819 - RATTLER WASH 
HC 2 0.6498 
* DDM Preserved ***** 

KK R19-20 
KM ROUTE COMBINED HYDROGRAPHS HC19 THROUGH S20 - RATTLER WASH 
RS 3 FLOW -1 
RC .07 .036 .07 3740 .022 
RX 999 1000 1030 1095 1130 1150 1220 1221 
RY 1208 1208 1206 1204 1204 1206 1208 1208 

BASIN 820 SUBBASIN OF RATTLER WASH 

* DDM ***** Updated 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 
* DDM 

S20 
BASIN 820 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= . 9 Lea= . 4 S= 84. 1 Kn= . 030 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 09 

.15 
22. 
26. 

0. 
0. 

HC20 

. 26 
88. 
20. 

0. 
0. 

3. 60 
155. 

16. 

0. 
0. 

Preserved 

.67 
228. 

11. 

0. 
o. 

4. 00 
147. 

10. 
o. 
0. 

114. 
4. 
0. 
0. 

89. 
4. 

0. 
0. 

13.0 

64. 
4. 
0. 
0. 

so. 
4. 

o. 
o. 

KK 
KM COMBINE ROUTED HYDROGRAPH R19-20 WITH HYDROGRAPH S20 AT FAR EAST SIDE 
KM OF STUDY AREA NORTH OF BUCKEYE F. R. S . NO. 3 
HC 2 0. 7344 
* BASIN $21 - SUBBASIN NORTH OF BUCKEYE F.R.S. NO 3 SPILLWAY 

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

99. 
0. 
0. 

36. 
4. 
0. 
0. 

PAGE 12 

LINE 

465 
466 
467 
468 
469 
470 
471 
472 
473 
474 

475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 

486 
487 
488 

489 
490 
491 
492 
493 
494 

495 
496 
497 

498 
499 
500 
501 
502 
503 
504 
505 
506 

HEC-1 INPliT 

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

KK 821 
KM BASIN 821 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L= 1.2 Lea= .6 S= 780.6 Kn= .030 LAG= 11.0 
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 
BA . 62 
LG .15 
UI 245. 
UI 136. 
UI 0. 

.25 
927. 

93. 
0. 

4.10 .51 
1593. 1636. 

67. 36. 
0. 0. 

10.00 
1019. 

36. 
0. 

766. 
36. 

0. 

522. 
0. 
0. 

BASIN S22 SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 

* DDM ***** Updated 

KK S22 
KM BASIN 822 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L::o: 1.3 Lea= .4 S= 110.1 Kn= .029 LAG::: 
KM PHOENIX MOUNTAIN S -GRAPH WAS USEU FOR TH!S BASlN 

BA . 55 
LG 
UI 
UI 
UI 
UI 

.16 
135. 
188. 

26. 
0. 

. 25 
496. 
151. 

0. 
0. 

3.91 .53 
909. 1351. 
108. 84. 

0. 0. 
0. 0. 

* DDM ***** Preserved 

KK DI22 

1. 00 
1029. 

66. 
0. 
0. 

742. 
51. 
o. 
0. 

594. 
26. 

0. 
0. 

392. 
o. 
0. 

13.7 

451. 
26. 

0. 
0. 

KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S22 
DR DI22 

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

KK RDI22 

260. 
0. 
0. 

332. 
26. 
o. 
o. 

190. 
0. 
0. 

268. 
26. 

0. 
0. 

KM ROUTE HYDROGRAPH 0122 THROUGH 822 - PORTION OF DIVERT OF SKYLINE WASH 
RS 6 FLOW -1 
RC 
RX 
RY 

. 07 
997 

1217 

. 036 
998 

1216 

. 07 
999 

1216 

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

KK HC22 

4253 
1000 
1215 

KM COMBINE HYDROGRAPHS AT HC22 

HC 2 5.4141 

. 015 
1060 
1215 

1210 
1216 

1300 
1216 

BASIN S23 - SUBBASIN IN MIDDLE LOWER PART OF WATERSHED 

* DDM ***** Updated 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 

823 
BASIN S23 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
L= 1. 6 Lea=: . 5 S= 112.1 Kn= . 028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 49 

.17 
108. 
217. 

. 26 
331. 
155. 

3.50 
660. 
125. 

• 70 2. 00 
901. 1086. 

98. 81. 
670. 

53. 
547. 
53. 

1300 
1217 

15.2 

446. 
31. 

338. 
21. 

263. 
21. 
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LINE 

507 
508 

509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 

523 
524 
525 
526 
527 
528 
529 
530 
531 
532 

533 
534 
535 
536 
537 
538 

HEC-1 INPUT 

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

UI 
UI 

21. 
0. 

21. 
0. 

21. 
0. 

0. 
0. 

0. 
0. 

0. 
0. 

0. 
0. 

BASIN S24 SUBBASIN DOWNSTREAM OF SKYLINE WASH SPLIT FLOW 

* DDM Updated 

KK 824 
KM BASIN S24 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

0. 
o. 

KM L:= 2.4 Lea= 1.2 S= 113.8 Kn= .037 LAG= 32.2 
KM PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 
BA 
LG 
Ul 
UI 
UI 
UI 
UI 

. 32 

. 20 
33. 

241. 
78. 
25. 

6. 
UI 0. 
UI 0. 

* DDM ** 
* KK DI24 

. 25 
33. 

206. 
73. 
22. 

6. 

4. 00 
66. 

189. 
65. 
16. 

6. 
0. 0. 
0. 0. 

Preserved 

. 51 
117. 
172. 

54. 
16. 
6. 
0. 
0. 

1. 00 
171. 
157. 

45. 
16. 
6. 
0. 
o. 

211. 
142. 
42. 
16. 

6. 
0. 
0. 

242. 
129. 

37. 
13. 

6. 
0. 
0. 

273. 
111. 

36. 
6. 
6. 
0. 
0. 

* KM RETURN DIVERTED HYDROGRAPH TO ROUTE AND COMBINE WITH S24 

* DR DI24 
* DDM ***** Preserved ***** 
* KK RDI24 

* KM 
* RS 

ROUTE HYDROGRAPH DI24 THROUGH S24 

* RC . 07 
RX 1000 

* RY 1222 

FLOW 
. 036 
1045 
1220 

-1 
. 07 

1060 
1218 

* DDM ***** Preserved ***** 
* KK HC24 

9929 
1080 
1218 

* KM COMBINE HYDROGRAPHS AT HC24 
* HC 2 4.2443 

. 02 
1100 
1216 

1120 
1216 

1155 
1220 

1220 
1220 

BASIN S25 UPSTREAM END OF SMALL WATERSHED EAST OF PROSPECT WASH 

* DDM ***** Updated 

KK S25 
KM BASIN S25 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM L:= .7 Lea= .3 S= 103.0 Kn= .030 LAG:= 10.0 
KM PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

BA .03 
LG .15 
UI 13. 
or 4. 
UI 0. 
* DDM 

KK R25-26 

. 25 4 .15 
50. 87. 

3. 2. 
0. 0. 

Preserved 

.49 
61. 

2. 
0. 

.00 
43. 
2. 

0. 

30. 
0. 
0. 

21. 
0. 
0. 

14. 
0. 
0. 

0. 
0. 

350. 
96. 
30. 

6. 
6. 
0. 
0. 

10. 
0. 
0. 

KM 
KM 
RS 
RC 
RX 

ROUTE HYDROGRAPH S25 THROUGH S26 CROSSING NEAR THE INTERSECTION OF 
WATSON ROAD AND MCDOWELL ROAD 

8 FLOW -1 
. 07 

1000 
. 036 
1045 

. 07 
1060 

6571 
1080 

. 02 
1100 1120 1155 1220 

.10 

0. 
0. 

361. 
84. 
25. 

6. 
0. 
0. 
0. 

7. 

0. 
0. 

PAGE 14 

LINE 

539 

540 
541 
542 
543 
544 
545 
546 
54 7 
548 
549 
550 

551 
552 
553 
554 

555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 

566 
567 
568 
569 

570 
571 
572 
573 
574 
575 

HEC-1 INPUT 

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

RY 1222 1220 1218 1218 1216 1216 1220 1220 
BASIN 826 - SUBBASIN ON THE LOWER WEST SIDE OF STUDY AREA 

* DDM ***** Updated 

KK S26 
KM BASIN 826 

THE POLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 

L= 1.2 Lea= .5 S:= 119.7 Kn:= .029 LAG:= 13.8 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 21 
LG .16 
UI 52. 
UI 74. 
UI 10. 
UI 0. 
* DDM 

HC26 

.25 4.20 
187. 347. 

59. 43. 
0. 0. 
0. 0. 

Preserved 

.47 
513. 

33. 
0. 
o. 

1. 00 
403. 

25. 
0. 
0. 

286. 
21. 
o. 
0. 

230. 
10. 

0. 
0. 

177. 

10. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R25-26 WITH HYDROGRAPH 826 
AT WEST SIDE OF WATERSHED NORTH OF BUCKEYE F.R.S. NO. 

0.2377 
BASIN S27 BEGINNING OF PROSPECT WASH 

* DDM ***** Updated 

KK 827 
KM BASIN S27 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
UI 

L= 1.4 Lea= .5 S= 345.2 Kn= .030 LAG= 12.6 
PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

* DDM 

. 51 

. 15 
146. 
157. 

0. 
0. 

KK DI27 

. 25 
575. 
111. 

0. 
0. 

4.00 
989. 

82. 
0. 
0. 

Preserved 

. 52 
1411. 

67. 
0. 
0. 

16.00 
878. 

41. 
0. 
0. 

682. 
26. 
0. 
0. 

524. 
26. 

0. 
0. 

370. 
26. 

0. 
0. 

129. 
10. 

0. 
0. 

295. 
26. 

0. 
0. 

KM RETURN DIVERTED HYDROGRAPH FROM DI27 DOWNSTREAM OF DB13 TO ROUTE 
KM AND COMBINE WITH S27 
DR DI27 

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

KK RDI27 
KM 

RS 
RC 
RX 

RY 

ROUTE HYDROGRAPH DI27 THROUGH S27 

* DDM 

1 FLOW -1 
. 07 

1000 
1222 

. 040 
1050 
1221 

. 07 
1100 
1221 

Preserved ***** 

1200 
1120 
1216 

. 02 
1125 

1216 
1145 
1221 

1195 
1221 

1245 
1222 

105. 
10. 

0. 
0. 

201. 
0. 
0. 
0. 
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-------
I 

I 

-
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

LINE 

576 
577 
578 

579 
580 
581 
582 
583 
584 

585 
586 
587 
588 
589 
590 
591 
592 
593 
594 

595 
596 
597 
598 

599 
600 
601 
602 
603 
604 

605 
606 
607 
608 
609 
610 
611 
612 
613 
614 

HEC-1 INPUT 

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

KK HC27 

KM 
HC 

KK R27-28 

COMBINE HYOROGRAPHS AT HC2 7 
4.4343 

KM 
RS 

ROUTE HYDROGRAPH 827 THROUGH 828 

RC . 07 
RX 1000 
RY 1250 
* BASIN 828 
* DDM 

S28 
BASIN S28 

FLOW 
. 036 
1060 
1248 

-1 

. 07 
1090 
1240 

2482 
1100 
1238 

. 022 
1120 
1238 

SUBBASIN OF PROSPECT WASH 

Updated 

1130 
1240 

1160 
1242 

KK 
KM 
KM 
KM 
KM 
BA 
LG 
UI 
UI 
UI 

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 

* DDM 

L= .4 Lea= .2 S= 120.0 Kn= .028 LAG= 
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN 

. 04 

.17 
55. 
o. 
0. 

HC28 

. 25 
180. 

0. 
0. 

4.15 
114. 

0. 
0. 

Preserved 

.48 
65. 
0. 
0. 

2.00 
36. 

0. 
0. 

19. 
0. 
0. 

11. 
0. 
0. 

1230 
1250 

6. 2 

4. 
0. 
0. 

4. 
0. 
0. 

KK 
KM 
KM 
HC 

COMBINE ROUTED HYDROGRAPH R27 -28 WITH HYDROGRAPH 828 - PROSPECT WASH 

* DDM 

AT WATSON ROAD CROSSING 
2 0. 5526 

Preserved ***** 

KK R28-29 
KM ROUTE COMBINED HYDROGRAPHS HC28 THROUGH 829 

RS 
RC 

RX 
RY 

. 07 
1000 
1192 

FLOW 
. 036 
1000 
1192 

-1 

. 07 
1110 
1190 

3804 
1125 
1188 

. 0184 
1165 
1188 

BASIN S29 - SUBBASIN OF PROSPECT WASH 

* DDM ***** Updated 

KK S29 
BASIN S29 

1170 
1190 

1250 
1192 

KM 
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN 
KM 
KM 
BA 
LG 
UI 
UI 
UI 
* DDM 

L= . 7 Lea= . 3 8== 102.9 Kn= . 030 LAG= 

PHOENIX MOUNTAIN S -GRAPH WAS USED FOR THIS BASIN 

.10 

.15 
55. 
14. 

0. 

. 25 
207. 

7. 

0. 

4.15 
343. 

7. 
o. 

Preserved 

.49 
215. 

7. 
0. 

. 00 
154. 

0. 
0. 

101. 
0. 
0. 

71. 
0. 
0. 

1251 
1192 

9. 4 

44. 
0. 
0. 

31. 
0. 
0. 

0. 
0. 
0. 

20. 
0. 
0. 

PAGE 16 

LINE 

615 
616 
617 
618 

619 
620 
621 
622 

ID. 

KK 
KM 
KM 
HC 

* DDM 

HEC-1 INPUT 

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

HC29 
COMBINE ROUTED HYDROGRAPH R28-29 WITH HYDROGRAPH 829 - PROSPECT WASH 
AT BUCKEYE F.R.S. NO 3 

2 0.6515 

Preserved 

KK HCBES3 
KM COMBINE ALL HYDROGRAPHS AT BUCKEYE FRS- 3 

HC 8 8.7485 
zz 

PAGE 17 



SCHEMATIC DIAGRAM OF STREAM NETWORK 
INPUT 178 HC12E. 

LINE (V) ROUTING (--- >) DIVERSION OR PUMP FLOW 

NO. I . I CONNECTOR ( <- - -) RETURN OF DIVERTED OR PUMPED FLOW 182 88 
v 

37 81 v 
193 R8 9 

48 82 
199 89 

59 HC2. 
v 210 HC9 .. 

v v 
62 R2 3 v 

214 R9 11 

68 83 
220 811 

80 HC3. ····· 
v 230 IHCll. 

v 
84 R3 -4 

234 810 

90 84 
245 HCll. 

v 
101 HC4 ............ v 

v 249 R1112W 

v 
105 R4-7 

256 S12W 

111 87 
266 HC12W ... 

122 IHC7. ..... 
270 HC12 ...... 

v 
126 85 v 

v 274 R12 -13 

v 
138 R5-6 

280 813 

144 86 
290 HC13 ............ 

v 
154 HC6 ............ v 

293 DB13 

158 HC7 ........ 
v 305 . ------ -> DI27 

v 303 0!13 

162 R7 -12E v 
v 

308 RDI13 

168 Sl2E 



I 

I 

I 

I 

I 

I 
314 814 

325 HC14 ............ 
v 
v 

I 329 R1416S 

336 815 
v 

I 
v 

346 R1516S 

353 

I 363 IHC16S. 

367 Sl6N 
v 

I v 
378 R16N-S 

384 HC168 ............ 

I 390 . ------ -> DI22 
388 DI16S 

v 
v 

I 393 R16 17 

399 817 

I 410 HC17. 

414 818 
v 

I v 
425 RlS-19 

431 

I 441 HC19 .. 
v 
v 

444 R19-20 

I 450 

I 

I 

I 

I 

I 

8168 

819 

820 

461 

465 

475 

488 
486 

489 

495 

498 

509 

523 

533 

540 

551 

555 

569 
566 

570 

576 

579 

585 

595 

599 

HC20. 

821 

822 

HC22 ..... . 

0122 
v 
v 

RDI22 

823 

0122 

824 

825 
v 
v 

R25-26 

HC26. 

826 

827 

HC27 ...... 
v 
v 

R27-28 

HC28. 
v 
v 

R28-29 

0127 
0127 

v 
v 

RDI27 

828 



605 829 

615 HC29 .. 

619 HCBES3. 

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION 

1 ** ***** * * * *** ** * * * * * ** * *** ** ** * * * * * * ***** 

FLOOD HYDROGRAPH PACKAGE (HEC-1) 

JUN 1998 
VERSION 4 .1 

RUN DATE 14FEB13 TIME 08:43:32 

SKYLINE WASH AND TRIBUTARIES 
FLOODPLAIN DELINEATION STUDY 
FCD 96-08 

HEC-1 

DATE: 8-19-98 
STORM: 100 YR 24-HOUR STORM 
FILE NAME: SKYLINE. OAT 

FILE NAME CHANGED TO SL3-18-24.DAT 
(SKYLINE OCR- PHASE 3 ALTERNATIVE 18 24 -HOUR STORM) 

17 IO 

IT 

18 JD 

19 PI 

DDM MCUHP2 SKYLINE WASH- BUCKEYE, ARIZONA 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 

QSCAL 

HYDROGRAPH TIME DATA 

PLOT CONTROL 

0 . HYDROGRAPH PLOT SCALE 

NMIN 
I DATE 
I TIME 

3 MINUTES IN COMPUTATION INTERVAL 
0 STARTING DATE 

0000 STARTING TIME 
NQ 

NDDATE 
NDTIME 
I CENT 

500 NUMBER OF HYDROGRAPH ORDINATES 
ENDING DATE 

0057 ENDING TIME 
19 CENTURY MARK 

COMPUTATION INTERVAL . 05 HOURS 
TOTAL TIME BASE 24.95 HOURS 

ENGLISH UNITS 
DRAINAGE AREA SQUARE MILES 
PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

INDEX STORM NO. 
STRM 3. 97 PRECIPITATION DEPTH 
TRDA . 01 TRANSPOSITION DRAINAGE AREA 

PRECIPITATION PATTERN 
. 00 . 00 
. 00 . 00 

. 00 

. 00 
. 00 
. 00 

. 00 

. 00 
.00 
. 00 

.00 

. 00 
. 00 
. 00 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

(916) 756-1104 

. 00 

. 00 
.00 
.00 
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0 PI 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 
. 00 .00 
.00 .00 
.00 .00 
.00 .00 
.00 .00 

INDEX STORM NO. 
STRM 3.34 
TRDA 120.00 

PRECIPITATION PATTERN 
.00 .00 
.00 .00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.02 
. 01 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 02 

. 01 

. 00 

. 00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 
• 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

.00 

• 00 
. 00 
. 00 
.00 
.00 
. 00 
. 00 
.00 
• 00 
. 00 
.00 
.00 
.00 
.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 
-~ 
. 01 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
• 00 
.00 
. 00 
. 00 
. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 02 

.01 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 
• 00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
• 00 
• 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
.00 

-~ 
. 01 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
.00 
• 00 
• 00 
. 00 

• 00 
. 00 
• 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
• 00 
• 00 
. 00 
. 00 
. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 01 

-~ 
.m 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

. 00 
• 00 
. 00 
. 00 

. 00 

.00 

.00 

.00 

.00 

. 00 
• 00 
• 00 
. 00 
.00 
.00 
.00 
.00 
. 00 
. 00 
.00 
• 00 
. 00 
. 00 
. 00 
.00 
.00 
. 01 

-~ 
. 01 
.00 
. 00 
. 00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
. 00 
.00 
.00 
.00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.00 
• 00 
• 00 
. 00 
. 00 
.00 
.00 
.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 
• 00 
• 00 
.00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
• 00 
. 01 
. 06 
. 01 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
• 00 
.00 
.00 
. 00 
.00 
. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

.00 

. 00 

.00 

.00 

.00 

. 00 

.00 

.00 
• 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.m 
-~ 
.m 
.00 
.00 
. 00 
.00 
. 00 
. 00 
.00 
. 00 
• 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.01 

.06 

.01 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
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35 JD 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

INDEX STORM NO. 7 

. 00 

. 00 
• 00 
. 00 
. 00 
. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

. 00 

.00 

STRM 3. 3 0 PRECIPITATION DEPTH 
TRDA 150.00 

PRECIPITATION PATTERN 
. 00 .00 
.00 .00 
.00 . 00 
.00 . 00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
. 00 
. 00 
. 00 
. 00 
.00 
. 00 
. 00 
. 02 
. 01 
.00 
.00 
. 00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.02 

.01 

.00 

. 00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

INDEX STORM NO . 8 

TRANSPOSITION DRAINAGE AREA 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
• 00 

-~ 
. 01 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

.00 

.00 

.02 

.01 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
• 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 

-~ 
. 01 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
• 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.m 
-~ 
.m 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.m 
-~ 
. 01 
.oo 
.00 
. 00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
• 00 
. 00 
• 00 
• 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 01 

. 06 

. 01 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

.00 

.00 

.00 

.m 
-~ 
. 01 
. 00 
.00 
. 00 
.00 
. 00 
. 00 
. 00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
.00 
. 00 
. 00 
. 00 
. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

.01 

.06 

.01 

.00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

.00 

.00 

.00 

. 00 

. 00 

. 00 

. 00 
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0 PI 

STRM 3.20 
TRDA 300.00 

PRECIPITATION PATTERN 
.00 .00 
. 00 .00 
. 00 .00 
. 00 . 00 
. 00 . 00 
.00 . 00 
.00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 . 00 
.00 . 00 
.00 . 00 
.00 . 00 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
.00 . 00 
.00 . 00 
.00 . 00 
. 00 . 00 
. 02 .02 
. 01 .01 
. 00 .00 
. 00 .00 
. 00 .00 
. 00 .00 
.00 .00 
.00 . 00 
.00 . 00 
.00 . 00 
. 00 . 00 
. 00 . 00 
. 00 . 00 
. 00 .00 
. 00 .00 
.00 .00 
.00 . 00 
.00 . 00 
. 00 . 00 
. 00 . 00 
. 00 
. 00 
. 00 
. 00 
.00 

INDEX STORM NO. 

. 00 

. 00 

.00 

.00 

.00 

PRECIPITATION DEPTH 
TRANSPOSITION DRAINAGE AREA 

. 00 

. 00 

.oo 

. 00 

.00 

.oo 

.00 

. 00 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

. 00 

. 00 

. 00 

.oo 
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293 KK 

302 KO 

295 RS 

296 SV 

298 SE 

300 SQ 

PEAK FLOW 

(CFS) 

529. 

PEAK STORAGE 

(AC-FT) 
225. 

DB13 

OUTPUT CONTROL VARIABLES 
IPRNT 
!PLOT 
QSCAI 

3 PRINT CONTROL 
0 PLOT CONTROL 

0 . HYDROGRAPH PLOT SCALE 

HYDROGRAPH ROUTING DATA 

STORAGE ROUTING 
NSTPS 

ITYP 
RSVRIC 

X 

STORAGE 

1 NUMBER OF SUBREACHES 
STOR TYPE OF INITIAI CONDITION 

. 00 INITIAI CONDITION 

. 00 WORKING R AND D COEFFICIENT 

.0 
215.0 

18.0 37.0 
241.0 

56.0 

ELEVATION 1348.00 
1358.00 

1349.00 1350.00 1351.00 
1359.00 

DISCHARGE 0. 
514. 

1. 
550. 

21. 72. 

TIME 

(HR) 

13.15 

TIME 

(HR) 

13.15 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA . 0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

394. 
. 934 
196. 

6-HR 

163. 

MAXIMUM AVERAGE FLOW 
24-HR 

132. 
1.247 

261. 

72-HR 

127. 
l. .247 

261. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

65. 63. 

PEAK STAGE TIME MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

(FEET) (HR) 
1358.40 13.15 1355.84 1351.27 1351. 14 

CUMULATIVE AREA = 3.93 SQ MI 

HYDROGRAPH AT STATION DB13 

76.0 97.0 119.0 

1352.00 1353.00 1354.00 

144. 

24. 95-HR 

127. 
1.247 

261. 

24. 95-HR 

63. 

24.95-HR 

1351.14 

223. 290. 

142.0 165.0 190.0 

1355.00 1356.00 1357.00 

347. 411. 466. 

PEAK FLOW 'tiME 

(CFS) (HR) 

502. 13.15 

PEAK STORAGE TIME 

(AC-FT) (HR) 
209. 13.15 

PEAK STAGE 

(FEET) 
1357.75 

PEAK FLOW 

(CFS) 

470. 

TIME 

(HR) 
13.15 

TIME 

(HR) 

13.15 

PEAK STORAGE TIME 

(AC-FT) (HR) 
192. 13.15 

PEAK STAGE TIME 

(FEET) 
1357.08 

PEAK FLOW 

(CFS) 

449. 

(HR) 
13.15 

TIME 

(HR) 

13.15 

TRANSPOSITION AREA 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

366. 
. 867 
181. 

6-HR 

151. 

6-HR 

1355.33 

CUMULATIVE AREA = 

10.0 SQ MI 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

121. 
1.148 

241. 

117. 
1.148 

241. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

61. 59. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1351.08 1350.97 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 30.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

336. 
. 796 
167. 

6-HR 

139. 

6-HR 

1354.83 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

111. 
1.049 

220. 

72-HR 

107. 
1.049 

220. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

57. 55. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1350.90 1350.79 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 60.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

318. 
• 752 
158. 

MAXIMUM AVERAGE FLOW 
24-HR 

104. 
. 989 
207. 

72-HR 

100. 
. 989 
207. 

24.95-HR 

117. 
1.148 

241. 

24. 95-HR 

59. 

24. 95-HR 

1350.97 

24. 95-HR 

107. 
1. 049 

220. 

24.95-HR 

55. 

24. 95-HR 

1350.79 

24. 95-HR 

100. 
. 989 
207. 



PEAK STORAGE TIME 

(AC·FT) 
182. 

PEAK STAGE 

(FEET) 
1356.68 

PEAK FLOW 

(HR) 
13.15 

TIME 

(HR) 
13.15 

TIME 

(CFS) (HR) 

436. 13.15 

PEAK STORAGE TIME 

(AC·FT) 
176. 

PEAK STAGE 

(HR) 
13.15 

TIME 

(FEET) (HR) 
1356.45 13.15 

PEAK FLOW TIME 

(CFS) (HR) 

428. 13.15 

PEAK STORAGE TIME 

(AC-FT) 
173. 

PEAK STAGE 

(FEET) 
1356.31 

(HR) 
13.15 

TIME 

(HR) 
13.15 

MAXIMUM AVERAGE STORAGE 
6-HR 24-HR 72-HR 24.95-HR 

132. 55. 52. 

MAXIMUM AVERAGE STAGE 
6-HR 24-HR 72-HR 

1354.53 1350.79 1350.69 

CUMULATIVE AREA = 3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 90.0 SQ MI 

(CFS) 

(INCHES) 
(AC·FT) 

6-HR 

307. 
.726 
152. 

6-HR 

128. 

6-HR 

1354.36 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 72-HR 

101. 
. 954 
200. 

97. 
. 954 
200. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

53. 51. 

MAXIMUM AVERA.GE STAGE 
24-HR 72-HR 

1350.73 1350.62 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 120.0 SQ MI 

(CFS) 

(INCHES) 
(AC·FT) 

6-HR 

300. 
.711 
149. 

6-HR 

126. 

6-HR 

1354.26 

MAXIMUM AVERAGE FLOW 
24-HR 

99. 
. 933 
196. 

72-HR 

95. 
. 933 
196. 

MAXIMUM AVERAGE STORA.GE 
24-HR 72-HR 

52. so. 

MAXIMUM AVERA.GE STAGE 
24-HR 72-HR 

1350.69 1350.59 

52. 

24.95-HR 

1350.69 

24. 95-HR 

97. 
. 954 
200. 

24.95-HR 

51. 

24. 95-HR 

1350.62 

24.95-HR 

95. 
.933 
196. 

24. 95-HR 

so. 

24. 95-HR 

1350.59 

PEAK FLOW TIME 

(CFS) (HR) 

421. 13.15 

PEAK STORAGE TIME 

(AC-FT) 
170. 

PEAK STAGE 

(FEET) 
1356. 18 

PEAK FLOW 

(CFS) 

401. 

(HR) 
13.15 

TIME 

(HR) 
13.15 

TIME 

(HR) 

13.15 

PEAK STORAGE TIME 

(AC-FT) 
161. 

PEAK STAGE 

(FEET) 
1355.84 

PEAK FLOW 

(HR) 
13.15 

TIME 

(HR) 
13.15 

TIME 

CUMULATIVE AREA = 3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 150.0 SQ MI 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

294. 
.696 
146. 

6-HR 

123. 

6-HR 

1354 .16 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

96. 
.913 
191. 

72-HR 

93. 
.913 
191. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

52. 50. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1350.66 1350.56 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 300.0 SQ MI 

(CFS) 

(INCHES) 
(AC·FT) 

6-HR 

278. 
. 658 
138. 

6-HR 

118. 

6-HR 

1353.91 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

91. 
. 862 
181. 

72-HR 

88. 
.862 
181. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

so. 48. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1350.57 1350.47 

3.93 SQ MI 

HYDROGRAPH AT STATION DB13 
TRANSPOSITION AREA 500.0 SQ MI 

MAXIMUM AVERAGE FLOW 
6-HR 24-HR 72-HR 

24.95-HR 

93. 
.913 
191. 

24.95-HR 

50. 

24.95-HR 

1350.56 

24.95-HR 

88. 
.862 
181. 

24.95-HR 

48. 

24. 95-HR 

1350.47 

24. 95-HR 
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I 
(CFS) 

380. 13.15 

(HR) 

I 
PEAK STORAGE TIME 

(AC-FT) (HR) 
154. 13.15 

I 
PEAK STAGE TIME 

(FEET) (HR) 
1355.51 13.15 

I 

I PEAK FLOW TIME 

(CFS) (HR) 

I 
506. 13.15 

I 

I 

I 

I 

I 

I 

I 

I 

I 

II 

(CFS) 

(INCHES) 
(AC-FT) 

263. 
. 623 
130. 

6-HR 

113. 

6-HR 

1353.69 

CUMULATIVE AREA = 

86. 
.817 
171. 

83. 
. 817 
171. 

MAXIMUM AVERAGE STORAGE 
24-HR 72-HR 

48. 46. 

MAXIMUM AVERAGE STAGE 
24-HR 72-HR 

1350.49 1350.39 

3.93 SQ MI 

INTERPOLATED HYDROGRAPH AT DB13 

(CFS) 

(INCHES) 
(AC-FT) 

6-HR 

370. 
. 876 
183. 

CUMULATIVE AREA = 

MAXIMUM AVERAGE FLOW 
24-HR 

123. 
1.162 

243. 

3.93 SQ MI 

72-HR 

118. 
1.162 

243. 

83. 
. 817 
171. 

24.95-HR 

46. 

24. 95-HR 

1350.39 

24. 95-HR 

118. 
1.162 

243. 

OPERATION STATION 

HYDROGRAPH AT 
Sl 

HYDROGRAPH AT 
S2 

2 COMBINED AT 
HC2 

ROUTED TO 
R2-3 

HYDROGRAPH AT 
S3 

2 COMBINED AT 
HC3 

ROUTED TO 
R3-4 

HYDROGRAPH AT 
S4 

2 COMBINED AT 
HC4 

ROUTED TO 
R4-7 

HYDROGRAPH AT 
S7 

2 COMBINED AT 
IHC7 

HYDROGRAPH AT 
ss 

ROUTED TO 
RS-6 

HYDROGRAPH AT 
S6 

2 COMBINED AT 
HC6 

2 COMBINED AT 
HC7 

ROUTED TO 
R7-12E 

RUNOFF SUMMARY 
FLOW IN CUBIC F'EET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD 
FLOW PEAK 

6-HOUR 24-HOUR 72-HOUR 

728. 12.10 70. 20. 19. 

324. 12.10 30. 9. 8. 

1045. 12.10 100. 29. 28. 

998. 12.15 100. 29. 28. 

792. 12.15 84. 23. 23. 

1777. 12.15 182. 52. 50. 

1692. 12.20 182. 52. 50. 

584. 12.10 53. 15. 14. 

2175. 12.20 233. 66. 64. 

2132. 12.20 233. 66. 64. 

220. 12. OS 17. 5. 5. 

2261. 12.20 250. 71. 68. 

680. 12.15 75. 22. 21. 

655. 12.20 75. 22. 21. 

412. 12. OS 33. 9. 9. 

965. 12.15 107. 31. 30. 

3133. 12". 20 355. 101. 98. 

3028. 12.25 355. 101. 98. 

BASIN 
AREA 

. 51 

. 22 

. 73 

. 73 

• 65 

1.38 

1. 38 

.41 

1. 79 

1. 79 

.13 

1. 92 

. 53 

• 53 

.25 

• 78 

2. 70 

2. 70 

MAXIMUM 
STAGE 

TIME OF 
MAX STAGE 



DI13 337. 13.15 247. 82. 79. 3. 93 
HYDROGRAPH AT 

Sl2E 110. 12.00 8. 2. 2. . 05 ROUTED TO 
RDI13 336. 13.55 243. 81. 77. 3. 93 

2 COMBINED AT 
HC12E 3049. 12.25 362. 103. 100. 2. 75 HYDROGRAPH AT 

S14 787. 12. OS 61. 17. 16. .49 
HYDROGRAPH AT 

sa S52. 12. OS 48. 14. 14. . 34 2 COMBINED AT 
HC14 774. 12. OS 275. 97. 93. 4.41 

ROUTED TO 
R8-9 542. 12.10 48. 14. 14. . 34 ROUTED TO 

R1416S 690. 12.20 273. 96. 92. 4. 41 
HYDROGRAPH AT 

S9 309. 12.10 29. 8. 8. . 21 HYDROGRAPH AT 
S15 175. 12. OS 10. 2. 2. .11 

2 COMBINED AT 
HC9 846. 12.10 76. 22. 21. .55 ROUTED TO 

R1516S 137. 12.20 10. 2. 2. .11 
ROUTED TO 

R9-11 720. 12 .2S 76. 22. 21. . 55 HYDROGRAPH AT 
S16S 321. 12. OS 21. 5. 5. .17 

HYDROGRAPH AT 
S11 314. 12 .OS 21. 6. 6. .17 3 COMBINED AT 

IHC16S 976. 12.15 298. 103. 100. 4. 70 
2 COMBINED AT 

IHCll 803. 12.20 97. 28. 27. . 72 HYDROGRAPH AT 
S16N 239. 12.10 23. 7. 6. .17 

HYDROGRAPH AT 
S10 303. 12.10 27. 8. 7. .19 ROUTED TO 

R16N-S 204. 12.30 23. 7. 6. .17 
2 COMBINED AT 

HC11 1036. 12.15 123. 35. 34. . 91 2 COMBINED AT 
HC16S 1099. 12.20 319. 110. 106. 4. 87 

ROUTED TO 
R1112W 989. 12.25 123. 35. 34. .91 DIVERSION TO 

DI22 287. 12.20 so. 14. 13. 4. 87 

HYDROGRAPH AT 
S12W 176. 12.00 13. 4. 4. . 09 HYDROGRAPH AT 

DI16S 812. 12.20 269. 96. 92. 4. 87 
2 COMBINED AT 

HC12W 104S. 12.20 135. 39. 38. 1. 00 ROUTED TO 
R16-17 700. 12.40 267. 95. 92. 4. 87 

2 COMBINED AT 
HC12 4045. 12 .2S 494. 142. 136. 3. 7S HYDROGRAPH AT 

S17 414. 12. OS 27. 7. 7. .29 

ROUTED TO 
R12-13 3913. 12.30 494. 142. 136. 3. 7S 2 COMBINED AT 

HC17 778. 12. 3S 287. 102. 98. 5.15 
HYDROGRAPH AT 

S13 303. 12. OS 19. 5. 5. .17 HYDROGRAPH AT 
S18 585. 12. OS 49. 14. 14. . 36 

2 COMBINED AT 
HC13 3973. 12.30 512. 146. 141. 3. 93 ROUTED TO 

R18-19 530. 12.20 49. 14. 14. . 36 
ROUTED TO 

DB13 506. 13 .1S 370. 123. 118. 3. 93 HYDROGRAPH AT 
819 499. 12.05 37. 10. 10. . 29 

DIVERSION TO 
DI27 169. 13.15 123. 41. 39. 3. 93 2 COMBINED AT 

HC19 928. 12.10 86. 24. 23. . 65 
HYDROGRAPH AT 



I 

I 

I 

I 

I 

I 
ROUTED TO 

+ R19-20 851. 12.25 86. 24. 23. . 65 ROUTED TO 
R28-29 796. 12.20 189. 62. 60. .55 

HYDROGRAPH AT 
820 125. 12.05 9. 2. 2. .09 HYDROGRAPH AT 

829 181. 12. OS 11. 3. 3. .10 

I 2 COMBINED AT 
+ HC20 923. 12.20 94. 27. 26. . 73 2 COMBINED AT 

HC29 864. 12.20 198. 65. 62. . 65 
HYDROGRAPH AT 

821 1075. 12. OS 77. 21. 20. . 62 8 COMBINED AT 

I HYDROGRAPH AT 
+ 822 815. 12.10 59. 15. 14. . 55 

HCBES3 4858. 12.10 840. 264. 254. 8. 75 

HYDROGRAPH AT *** NORMAL END OF HEC-1 *** 
+ 0!22 287. 12 .20 50. 14. 13. 4.87 

I ROUTED TO 
+ RDI22 216. 12.50 49. 14. 13. 4. 87 

2 COMBINED AT 
+ HC22 815. 12.10 107. 29. 28. 5.41 

I HYDROGRAPH AT 
823 629. 12.10 47. 12. 11. .49 

HYDROGRAPH AT 

I 
+ 824 274. 12.30 34. 9. 8. .32 

HYDROGRAPH AT 
825 49. 12.05 3. 1. 1. . 03 

ROUTED TO 

I + R25-26 29. 12.45 3. 1. 1. . 03 

HYDROGRAPH AT 
826 325. 12.10 24. 6. 6. . 21 

I 
2 COMBINED AT 

+ HC26 326. 12.10 27. 7. 6. .24 

HYDROGRAPH AT 
+ 827 852. 12. OS 70. 20. 19. . 51 

I HYDROGRAPH AT 
+ DI27 169. 13.15 123. 41. 39. 3. 93 

ROUTED TO 
RDI27 169. 13.20 123. 41. 39. 3. 93 

I 2 COMBINED AT 
+ HC27 852. 12.05 184. 61. 59. 4.43 

ROUTED TO 

+ R27-28 799. 12.10 182. 60. 58. 4.43 

I HYDROGRAPH AT 

+ 828 80. 12.00 4. 1. 1. . 04 

2 COMBINED AT 
+ HC28 860. 12.10 190. 63. 60. . 55 

I 

I 

I 

I 

I 
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HEC-RAS Plan· PROSPECT3 PFS River· PROSPECT WASH Reach · REACH I 

r-

-
''L 

>1Wr~·-> 
Clf5"1"f'U> .­
of- re- u iV#J l('.#i 

rv® 

Reach 

REACH 1 

REACH 1 

REACH 1 

REACH1 

REACH I 

REACH 1 

REACH I 

REACH 1 

REACH 1 

REACH 1 

REACH 1 

REACH 1 

REACH I 

REACH 1 

REACH 1 

REACH 1 

REACH 1 

REACH 1 

REACH I 

REACH 1 

REACH I 

REACH 1 

REACH I 

REACH 1 

REACH I 

REACH I 

REACH 1 

REACH I 

REACH 1 

REACH 1 
REACH I 

REACH 1 

Rlver Sta Profile 

1.9 PF I 

1.9 PF2 

1.9 PF3. 

1.9 PF 4 

1.83 PF 1 
1.83 PF2 

1.83 PF3 

1.83 PF 4 

1.77 PF 1 

1.77 PF2 
1.77 PF3 
1.77 PF4· 

1.72 PF 1 

1.72 PF2 

1.72 PF3 

1.72 PF 4 

1.68 PF I 

1.68 PF2 

1.68 PF 3 

1.68 PF 4 

1.61 PF 1 

1.61 PF2 

1.61 PF3 

1.61 PF4 

1.55 PF 1 

1.55 PF2 

1.55 PF 3 

1.55 PF 4 

1.53 PF 1 

1.53 PF2 

1.53 PF3 
1.53 PF 4 

QTotal MinCh Et W.S. Etev CritW.S. 
(cis) (It) (It) (ft) 

997.00 1348.97 1352.48 1353.37 
1897.00 1348.97 1353.48 1354.82 
4825.00 1348.97 1355.65 1357.41 

177.00 1348.97 1350.65 1351.01 

997.00 1335.40 1339.55 1340.65 
1897.00 1335.40 1341 .31 1342.79 
4825.00 1335.40 1345.47 1347.29 

177.00 1335.40 1337.04 1337.45 

997.00 1328.05 1331.01 1331 .79 

1897.00 1326.05 1331 .76 1333.22 
4825.00 1328.05 1333.73 1336.55 

177.00 1328.05 1329.78 1329.87 

997.00 1321.85 1324.42 1324.68 

1897.00 1321 .85 1325.18 1325.70 

4825.00 1321 .85 1326.64 1328.10 
177.00 1321 .85 1323.03 1323.15 

997.00 131 6.76 1319.78 1320.34 
1897.00 1316.76 1320.95 1321.67 

4825.00 1316.76 1323.76 1324.73 

177.00 1316.76 1318.20 1318.37 

997.00 1310.71 1314.03 1314.07 

1897.00 1310.71 1314.95 1315.32 

4825.00 1310.71 1316.97 1316.23 

177.00 1310.71 1312.33 1312.16 

997.00 1307.36 1309.68 1309.82 

1697.00 1307.36 1310.44 1310.71 

4825.00 1307.36 1311.97 1312.77 

177.00 1307.36 1308.42 1308.42 

997.00 1304.00 1306.43 1306.62 

1697.00 1304.00 1307.33 1307.66 

4825.00 1304.00 1309.54 1310.32 
177.00 1304.00 1305.10 1305.28 

HEC-RAS Plan: PROSPECT 3 PFS River: PROSPECT WASH Reach: REACH 1 (Continued) 
Reach RlverSta Prollle QTotal MinCh El w.s. Elev CritW.S. 

(cis) (It) (It) (fl) 

REACH 1 1.42 PF1 997.00 1295.70 1296.85 1298.85 
REACH 1 1.42 PF2 1697.00 1295.70 1299.96 1299.96 
REACH 1 1.42 PF3 4825.00 1295.70 1302.11 1302.55 
REACH 1 1.42 PF 4 177.00 1295.70 1297.20 1297.20 

REACH 1 1.38 PF 1 997.00 1292.12 1295.63 1295.72 
REACH I 1.38 PF2 1897.00 1292.12 1297.10 1297.23 
REACH 1 1.38 PF3 4825.00 1292.12 1300.D1 1300.10 
REACH 1 1.38 PF 4 177.00 1292.12 1293.72 1293.60 

REACH 1 1.33 PF 1 997.00 1288.40 1291.66 1292.00 
REACH 1 1.33 PF2 1897.00 1288.40 1292.71 1293.17 
REACH 1 1.33 PF3 4825.00 1288.40 1294.61 1296.11 

REACH 1 1.33 PF 4 177.00 1288.40 1290.15 1290.11 

~EACH I 1.27 PF 1 997.00 1284.38 1266.85 1287.14 

REACH 1 1.27 PF2 1897.00 1284.38 1287.73 1288.17 
REACH 1 1.27 PF3 4825.00 1284.38 1289.63 1290.56 
REACH 1 1.27 PF 4 177.00 1284.38 1285.75 1285.75 

REACH 1 1.2 PF1 971.00 1272.20 1276.62 1276.66 
REACH I 1.2 PF2 1871.00 1272.20 1278.15 1278.31 
REACH 1 1.2 PF3 4820.00 1272.20 1281 .89 1281.89 
REACH 1 1.2 PF 4 177.00 1272.20 1274.14 1274.25 

REACH 1 1.14 PF 1 971.00 1262.86 1266.58 1266.92 

REACH I 1.14 PF2 1671 .00 1262.86 1267.95 1268.56 

REACH 1 1.14 PF3 4820.00 1262.86 1270.59 1272.07 

REACH 1 1.14 PF 4 177.00 1262.86 1264.96 1264.62 

REACH 1 1.05 PF I 971.00 1255.27 1259.09 1258.33 

REACH 1 1.05 PF2 1871.00 1255.27 1260.64 1259.30 

REACH 1 1.05 PF 3 4820.00 1255.27 1264.43 1261 .56 

REACH 1 1.05 PF 4 177.00 1255.27 1257.02 

REACH 1 0.98 PF 1 971.00 1248.00 1253.13 

REACH 1 0.98 PF 2 1871.00 1248.00 1255.QI 1254.55 

REACH 1 0.98 PF3 4820.00 1248.00 1258.41 1258.33 

• • • • • • • • • • 

E.G. Etev E.G. Slope Vel Chnl Flow Area TopWidth I Froude #Chi 
(It) (fl/11) (ftfs) (sq f1) (It) I 
1355.24 0.036894 13.34 74.73 39.60 1 1.71 
1357.46 0.036909 16.00 118.56 47.70 1.79 
1361.49 0.036864 19.39 248.79 75.03 1.88 
1351.82 0.036863 8.66 20.44 20.80 1.54 

1343.14 0.029125 15.20 65.60 22.10 1.55 
1346.08 0.025901 17.52 108.27 26.26 1.52 
1351 .78 0.019629 20.15 239.49 37.03 1.40 
1338.46 0.035554 9.55 18.53 15.47 1.54 

1333.60 0.033905 12.91 77.21 40.63 1.65 
1336.49 0.042016 17.42 108.89 42.45 1.92 
1343.06 0.045329 24.51 196.84 47.56 2.12 
1330.35 0.020764 6.05 29.27 33.87 1.15 

1325.67 0.020048 8.98 111.04 68.92 1.25 

1327.24 0.020925 11.52 164.64 72.29 1.35 

1331.43 0.027775 17.57 274.69 78.70 1.66 

1323.58 0.025692 5.95 29.77 41.45 1.24 

1321 .79 0.025501 11.39 87.56 44.97 1.44 

1323.65 0.020824 13.20 143.74 50.27 1.38 

1327.75 0.015598 16.04 300.86 62.22 1.29 

1318.92 0.029499 6.78 26.1 0 33.06 1.35 

1315.19 0.012310 8.65 115.21 52.26 1.03 

1317.00 0.014850 11.48 165.17 56.03 1.18 
1321.35 0.019080 16.79 287.45 65.99 1.42 

1312.65 0.009190 4.52 39.16 38.05 0.79 

1310.65 0.016915 7.94 125.62 83.06 1.14 

131 1.93 0.016616 9.79 193.74 92.05 1.19 

1315.09 0.018502 14.19 340.12 99.92 1.36 

1308.76 0.017630 4.68 37.85 57.19 1.01 

1307.95 0.025686 9.89 100.78 65.36 1.40 

1309.46 0.021164 11 .72 161 .64 70.10 1.36 

1312.87 0.015867 14.65 329.37 81.62 1.29 

1305.75 0.031 791 6.46 27.33 39.38 1.37 

E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 
(It) (ftfft) (1tfs) (sqft) (It) 

1299.86 0.012286 8.08 123.42 61 .58 1.01 

1301.44 0.010948 9.77 194.24 66.43 1.01 

1305.11 0.012306 13.90 347.21 75.86 1.14 

1297.63 0.016396 5.26 33.62 39.89 1.01 

1297.00 0.012850 9.40 106.05 42.94 1.05 

1298.85 0.011831 10.61 178.75 56.79 1.05 

1302.68 0.009667 13.12 367.86 72.49 1.03 

1294.12 0.010774 5.06 34.96 31.83 0.85 

1293.06 0.014344 8.70 114.57 57.95 1.09 

1294.75 0.017459 11 .45 165.71 64.20 1.26 

1298.62 0.0208 10 16.08 300.35 83.76 1.46 

1290.57 0.014506 5.20 34.05 37.79 0.96 

1288.15 0.021540 9.14 109.12 69.94 1.29 

1289.60 0.018789 10.96 173.02 75.91 1.28 

1292.76 0.018992 14.21 339.51 101.46 1.37 

1286.10 0.01 7196 4.74 37.37 54.39 1.01 

1278.08 0.028611 9.69 100.17 35.81 1.02 

1280.29 0.028209 11.73 159.46 41 .87 1.06 

1284.87 0.022131 13.86 347.87 58.69 1.00 

1274.66 0.049292 6.88 25.71 23.66 '1.16 

1268.39 0.039607 10.80 89.91 35.08 1.19 

1270.64 0.039712 13.16 142.1 7 40.86 1.24 

1275.70 0.046519 18.14 265.70 52.56 1.42 

1265.29 0.015739 4.56 38.86 28.18 0.68 

1259.49 0.009666 5.11 190.01 81.03 0.59 

1261 .16 0.007084 5.79 323.00 89.86 0.54 

1265.1 7 0.004682 6.93 695.91 107.15 0.48 

1257.25 0.019330 3.90 45.35 49.03 0.72 

1254.31 0.017689 8.71 111 .53 31.40 0.81 

1256.68 0.019005 10.39 180.03 41.01 0.87 

1261.46 0.021647 14.02 343.94 55.99 0.98 

2 



0 

WA-I~o..> 
Ro A-O , 

ct..o5s ,,..> 

(2oe>~CoJ0 

(t..>Atl 
c..AoSS t r->v 

lf 
'\-

~ 
+ 

:£2 

7r0 ~ 

@ 

<Z) 

0 
@ 

(lvc.J,< (..y~ 
f/tt.S /A\. 
f;t: 3 'l:)__./. 

HEC·RAS Plan: PROSPECT 3 PFS River: PROSPECT WASH Reach: REACH 1 (Continued) 

Reach River Sta Profile a Total MinCh El W.S. Elev CritW.S. 
(cfs) (It) (It) (It) 

REACH 1 0.98 PF 4 177.00 1248.00 1250.24 

REACH 1 0.9 PF 1 971.00 1242.24 1246.65 

REACH 1 0.9 PF 2 1671 .00 1242.24 1247.91 

REACH 1 0.9 PF3 4820.00 1242.24 1250,43 1250.11 
REACH 1 0.9 PF 4 177.00 1242.24 1244.51 

REACH! 0.82 PF1 971.00 1233.90 1238.11 1238.11 

REACH 1 0.62 PF2 1871 .00 1233.90 1239.30 1239.30 
REACH 1 0.62 PF3· 4820.00 1233.90 1241 .88 1241.68 
REACH 1 0.82 PF 4 177.00 1233.90 1235.68 1235.88 

REACH 1 0.75 PF 1 971.00 1221 .80 1223.81 1224.24 
REACH 1 0.75 PF2 1871 .00 1221 .80 1224.46 1225.26 

REACH 1 0.75 PF 3 4820.00 1221 .60 1226.09 1227.65 

REACH 1 0.75 PF4 177.00 1221 .80 1222.81 1222.89 

REACH 1 0.64 PF 1 932.00 1210.64 1213.75 1213.75 
REACH 1 0.64 PF 2 1832.00 1210.64 1215.04 1215.04 

REACH 1 0.64 PF 3 4821.00 1210.64 1217.97 1216.00 
REACH 1 0.64 PF 4 . 177.00 1210.64 1212.05 1212.05 

REACH 1 0.58 PF 1 932.00 1206.10 1208.59 1206.73 
REACH 1 0.58 PF 2 1832.00 1206.10 1209.19 1209.67 

REACH 1 0.58 PF3 4821 .00 1206.10 1210.67 1212.38 

REACH 1 0.56 PF 4 177.00 1206.10 1207.62 1207.46 

REACH 1 0.51 PF 1 932.00 1200.43 1202.95 1202.95 

REACH 1 0.51 PF2 1832.00 1200.43 1203.66 1203.88 

REACH 1 0.51 PF3 4821.00 1200.43 1206.17 1206.37 

REACH 1 0.51 PF 4 177.00 1200.43 1201 .72 1201.72 

REACH I 0.42 PF 1 932.00 1191 .60 1194.52 1194.60 

REACH 1 0.42 PF 2 1832.00 1191.60 1195.33 1195.62 

REACH 1 0.42 PF3 4821 .00 1191.60 1196.94 1196.43 

REACH 1 0.42 PF 4 177.00 1191 .60 1193.27 1193.16 

REACH 1 0.29 PF1 932.00 1181.81 1184.28 1184.28 

REACH 1 0.29 PF2 1832.00 1161.81 1185.04 1185.08 

. ·-- . - ._. .. .... ... .. ·--· -- . - . . - ... ........ . ...... ...,. --. . .. ..... . . .... _ ...... . ·- ....... . . ......... ... ....... .., ... , 
Reach River Sta Profile QTolal Min Ch El W.S. Elev CriiW.S. 

(cfs) (ft) (11) (11) 
REACH 1 0.29 PF3 4821.00 1181 .81 1186.31 1186.49 
REACH 1 0.29 PF 4 177.00 1181.81 1183.18 1183.12 

REACH 1 0.19 PF 1 932.00 1171.29 1173.88 1173.97 
REACH 1 0.19 PF2 1832.00 1171 .29 1174.43 1174.75 

REACH 1 0.19 PF 3 4821.00 1171.29 1175.77 1176.31 
REACH 1 0.19 PF 4 · 177.00 1171.29 1172.74 1172.74 

REACH 1 0.08 PF 1 932.00 1156.79 1160.74 1160.91 

REACH 1 0.08 PF2 1832.00 1158.79 1161.47 1161.71 
REACH 1 0.08 PF 3 4821.00 1156.79 1162.80 1163.46 

REACH 1 0.08 PF 4 177.00 1156.79 1159.85 1159.87 

E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude II· Chi 

(fl) (lVII) (fVs) (sqft) (ft) 

1250.S3 0.01 4374 4.96 35.67 20.62 0.66 

1247.33 0.014524 6.65 145.94 56.61 0.73 

1246.99 0.016335 8.36 223.84 67.16 0.81 

1252.49 0.019066 11 .51 418.69 86.97 0.92 

1244.75 0.013006 3.88 45.60 36.80 0.61 

1239.14 0.030829 8.14 119.33 59.97 1.02 

1240.71 0.026847 9.53 196.24 70.00 1.00 

1243.80 0.024750 11 .13 433.23 115.75 1.01 

1236.45 0.037752 6.08 29.12 26.33 1.02 

1225.38 0.036006 10.05 96.60 68.96 1.50 

1227.12 0.039124 13.09 142.92 72.83 1.65 

1231 .12 0.037129 18.00 267.70 60.71 1.74 

1223.25 0.027556 5.32 33.29 50.69 1.16 

1214.83 0.014371 8.35 111 .63 52.42 1.01 

1216.57 0.012652 9.94 184.26 60.17 1.00 

1220.31 0.011076 12.28 394.33 87.67 1.00 

1212.48 0.019557 5.26 33.62 40.07 1.01 

1209.55 0.020249 7.65 118.79 79.85 1.13 

1211.05 0.026632 10.96 167.18 83.4 1 1.36 

1214.76 0.031236 16.23 297.03 92.19 1.59 

1207.85 0.011562 3.80 46.57 61.15 0.77 

1203.75 0.015842 7.19 129.71 82.93 1.01 

1205.04 0.013929 8.62 212.83 93.64 1.01 

1207.91 0.009996 10.64 480.86 210.54 0.94 

1202.06 0.021296 4 .63 36.25 59.20 1.01 

1195.48 0.017586 7.82 119.12 71 .82 1.07 

1196.96 0.019126 10.22 179.24 76.83 1.18 

1200.S2 0.023085 15.32 337.27 137.o7 1.40 

1193.58 0.013895 4.42 40.06 47.84 0.85 

1184.91 0.016687 6.37 147.61 126.95 1.00 
1185.65 0.014130 7.32 262.96 175.44 0.97 

3 

E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude II Chi 

(fl) (fVft) (IVs) (sq 11) (11) 

1187.95 0.014511 10.60 485.09 175.44 1.08 

1183.44 0.016793 4.13 42.91 65.90 0.90 

1174.62 0.020670 6.90 135.10 112. 14 1.11 

11 75.71 0.024325 9.08 204.64 142.29 1.26 

1177.97 0.022698 12.07 413.83 167.49 1.32 

11 73.08 0.020854 4.63 38.25 58. 16 1.01 

1161 .62 0.025705 1 7.54 123.54 105.68 1.23 

1162.68 0.021845 6.82 207.64 124.29 1.20 

1165.10 0.023061 12.21 402.00 173.41 1.33 

1160.15 0.024563 ! 4.36 40.59 76.37 1.05 

~ 
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PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan: PROSPECT WASH 3 FLOWS 7/25/2012 
RS ~ 1.14 THE DISCHARGE CHANGES ON THE NEXT UPSTREAM CROSS SECTION 1.20. r-- .038 .05 .038 ---------~ 

• 

Legend 

EG PF 3 

WS PF3 
T 

Grit PF 3 

EG PF 2 

WS PF2 

Grit PF 2 

EG PF 1 

WS PF 1 

Grit PF 1 

Ground 

• Bank Sta 

1 260+-~--~~--,--,--,--.--,--.--.-~--.-~--.--.--.--.--.-~~,-.~,--r-,--,-,--,-,--.-~ 

4850 

1365 

c 
~ 1::160 
> 
Q) 

LLi 

1 ~J55 

1 ~J50 

4900 4950 5000 

Station (ft) 

5050 51 00 

PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan: PROSPECT WASH 3 FLOWS 7/25/2012 
RS ~ 1.9 1 00-YEAR 6-HOUR (FIRST TWO PROFILES) OR 24-HOUR (THIRD PROFILE) 

~------------- .04 .032 .047 ____, 

4900 4950 5000 

Station (ft) 

5050 5100 

5150 

Legend 
......... .,.. ........ . 

5150 

EG PF 3 

WS PF3 . 
Grit PF 3 

EG PF 2 

WS PF2 

Grit PF 2 

EG PF 1 

WSPF1 
+ 

Grit PF 1 

Ground 

• Bank Sta 

• • • 



~ 

c 
0 
·~ 

> 
Q) 

w 

~ 

c 
0 

~ 
> 
Q) 

w 

PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan : PROSPECT WASH 3 FLOWS 7/25/2012 
RS = 1.83 
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PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan: PROSPECT WASH 3 FLOWS 7/25/2012 
RS = 1.77 

1360 
i<f--------- .04 .032 .047 ---1 

1355 ( 
1350 

1345 

1340 

1335 

1330 

1325+--~~--,--~--,--~--,--~--.---~--.--~-~--~--.---,---,--,---, 

4900 4920 4940 4960 4980 5000 5020 5040 5060 5080 

Station (It) 

EG PF 2 
_.... 

WS PF2 

Grit PF 2 

EG PF 1 

WS PF1 

Grit PF 1 

Ground 

• Bank Sta 

Legend 

EG PF 3 
--.-
ws PF 3 . 
Gri t PF 3 

EG PF 2 ___._ 
WS PF2 . 
Gri t PF 2 

EG PF 1 

WS PF1 

Gri t PF 1 

Ground 

• Bank Sta 



• • • • 

1350 

1045 

1340 

• • • • • • • • • • • • • 
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PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan: PROSPECT WASH 3 FLOWS 7/25/201 2 
RS; 1.61 

~------ .04 .032-- .047 --------l>i 
1335 

1330 

1325 

1320 

------·--·· ----·----------J. --------------------------1 

1315 

Legend 
......... .,.. ........ . 

EG PF 3 -----ws PF3 . 
Crit PF 3 

EG PF 2 
--4-

ws PF 2 . 
Crit PF 2 

EG PF 1 

WS PF 1 

Crit PF 1 

Ground 

• Bank Sta 

1310+-~-~-~~-.-~-~~~~-,-~-~~-~-.-~-~~-,--,-~-~~-~-,-~-r-~-~-. 

4850 

1330 

1325 

1320 

1315 

1310 

4900 4950 5000 

Station (It) 

5050 5100 

PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan: PROSPECT WASH 3 FLOWS 7/25/2012 
RS; 1.55 r-- .04 .032 .04 7 --1 

------· -·······································-····------------------------·• ·····--·-······················· 

5150 

Legend 
......... .,.. ........ . 

EG PF 3 -----ws PF 3 . 
Crit PF 3 

EG PF 2 
------A----

WS PF 2 

Crit PF 2 

EG PF 1 

WS PF 1 

Crit PF 1 

Ground 

• Bank Sta 

1305+--~~-~-~-,--~-~~-~--,-~-~~-~--,-~-~-~~--,-~-~-r--,--, 
4850 4900 4950 5000 5050 5100 

Station (It) 



• • • 

1320 

1318 

1316 

1:114 

-c:: 
0 1312 ."@ 
> 
QJ 

w 

1810 

1308 

1306 

• • • • • • • • • • • • • 
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PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan : PROSPECT WASH 3 FLOWS 7/25/2012 
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PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan : PROSPECT WASH 3 FLOWS 7/25/2012 
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PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan: PROSPECT WASH 3 FLOWS 7/25/2012 
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PROSPECT WASH NOAA ATLAS 14 RAI NFALL Plan: PROSPECT WASH 3 FLOWS 7/25/2012 
RS = 0.75 THIS CROSS SECTION IS LOCATED 150 FEET NORTH OF ROOSEVELT ROAD J 
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PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan: PROSPECT WASH 3 FLOWS 7/25/2012 
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PROSPECT WASH NOAA ATLAS 14 RAINFALL Plan: PROSPECT WASH 3 FLOWS 7/25/2012 
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APPENDIX J 

Prospect Wash Sedimentation Calculations 

SKYLINE FAN DCR 



I 

I 
SUNRISE 

I 
Skyline Fa n DCR - Preliminary Prospect Wash Sedimentation Results 

I 
Rip Rap Rip Rap 

Prospect Expecte DSO DSO 
Wash d Scour, (Straight (Curved 

I 
Alternative Station Q, cfs ft Reach), ft Reach), ft 

1 1.9 872 14 2.7 5 I 
1 0.9 872 11 0.8 1.5 
1 0.29 872 8 0.6 0.6 
2 1.9 4,287 28 6 11 I 
2 0.9 4,278 21 2 3.8 

I 2 0.29 4,287 15 1.4 1.4 
3 1.9 971 15 2.8 5.5 

I 
3 0.9 971 11 0.8 1.6 
3 0.29 971 8 0.6 0.6 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I P:\Buckeye\04234Skyline Wash DCR\Admin\Reports\Drainage\Aiternatives for Brainstorming\Skyline Fan DCR Preliminary Alternatives Modeling Results.xlsx 
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I 

Town of Buckeye 
Flood Control District of Maricopa County 
Skyline Fan DCR 
TOB Contract No. 2012-006 

Gradation Test Results 
Sieve tes t data provided by Terracon 
Two soil samples sampled in Prospect Wash 

D so 

S-1 1.4 mm 
S-2 2.8 lntn 

Average: 2.1 mtn 
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Page 
10 Type 

PP1 Channel Banks on Curved Reach 

Page 
10 Type 

PP1 Channel Banks on Curved Reach 

• 

Section ID 

• • • • • 
Flood Control Dist rict of Maricopa County 

Drainage Design Management System 
RIVER MECHANICS • RiPRAP 

Project Reference; SKYLINE FAN OCR 3·8 
Design 

Q 
(cfs) 

Slope 
{f!lft) 

CROSS SECTION AT RIVER STA 1.9 

Section 10 

Flood Contro l District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS - RIPRAP 
Project Reference: SKYLINE FAN OCR 3-8 

Design Slope 
Q (ftlft) 

(cfs) 

CROSS SECTION AT RIVER STA 0.9 

• 

Width 
(ft) 

Width 
(ft) 

• 

Average 
Velocity 

(ftls) 

12.86 

Average 
Velocity 

(ftls) 

7.34 

• 

Specific 
Weight 
Stone 

(lb/cu ft) 

150.00 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

• • 

Specific Bank 
Weight Ang le 
Water {degrees) 

(lblcu ft) 

62.43 33.00 

Specific Bank' 
Weight Angle 
Water (degrees) 

(lb/cu ft) 

62.43 20.00 

• • 

9/1 2/2012 
050 

(ft) 

5.23 

9/1212012 
050 

(ft) 

1.52 

• 



Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS- RIPRAP 
Page 1 Project Reference: SKYLINE FAN DCR 3·08 
10 Type Section !D --------- Design Slope 

PP1 Channel Banks on Straight Reach 

Q (fl/ft) 
(cfs) 

CROSS SECTION AT RIVER ST 0.29 

Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS- RI PRAP 

Width 
(ft) 

Average 
Velocity 

(ft/s) 

6 .35 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

Specific Bank 
Weight Angle 
Water (degrees) 

(lb/cu ft) 

62 .43 15.00 

9/12/2012 
D50 

(ft) 

0.57 

Page 1 Project Reference : SKYLINE FAN OCR 3-9 9/12/2012 
ID Type Section ID Design Slope Width Average Specific Specific Bank 050 

Q (ft/ft) (ft) Velocity Weight Weight Ang le (f!) 
(cfs) (ft/s) Stone Water (degrees) 

(lb/cu ft) (lb/cu f!) 

PP2 Channel Banks on Curved Reach CROSS SECTION AT RIVER STA 1.9 18.81 150.00 62.43 33.00 11 .19 
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Page 
ID Type 

PP2 Channel Banks on Curved Reach 

Page 
ID Type 

PP2 Channel Banks on Straight Reach 

• 

Section 10 

• • • • • 
Flood Control District of Maricopa County 

Drainage Design Management System 
RIVER MECHANICS- RIPRAP 

Project Reference: SKYLINE FAN OCR 3-9 
Design 

Q 
(cfs) 

Slope 
(ftfft) 

CROSS SECTION AT RIVER STA 0.9 

Section ID 

·Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS- RIPRAP 
Project Reference: SKYLINE FAN OCR 3-09 

Design Slope 
Q (ft/ft) 

(cfs) 

CROSS SECTION AT RIVER ST 0.29 

• 

Width 
(ft) 

Width 
(ft) 

• 

Average 
Velocity 

(ft/s) 

11 .53 

Average 
Velocity 

(fils) 

10.06 

• 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

• • 

Specific Sank 
Weight Angle 
Water (degrees) 

(lb/cu ft) 

62.43 20.00 

Specific Bank 
Weight Angle 
Water (degrees) 

(lb/cu ft) 

62.43 15.00 

• • 

9/1 2/2012 
050 

(ft) 

3.75 

9/1212012 
D50 

(ft) 

1.43 

rm •P ap.rpt) 

• 



Page 
ID Type 

PP3 Channel Banks on Curved Reach 

Section ID 

Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS- RIPRAP 
Project Reference: SKYLINE FAN DCR 3-10 

Design Slope 
Q (ftlft) 

(cfs) 

CROSS SECTION AT RIVER STA 1.9 

Flood Contro l District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS- RIPRAP 

Width 
(ft) 

Average 
Velocity 

(ftls) 

13.1 4 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

Specific Bank 
Weight Angle 
Water (degrees) 

(lb/cu ft) 

62.43 33.00 

9/12/2012 
D50 

(ft) 

5.46 

~age 1 Project Reference: SKYLINE FAN DCR 3-10 9/12/2012 
ID Type Section ID Design Slope W idth Average Specific Specific Bank 050 

Q (ft/ft) (ft) Velocity Weight Weight Angle (ft) 
(cfs) (ft/s) Stone Water (degrees) 

(lb/cu ft) (lb/cu ft) 

PP3 Channel Banks on Curved Reach CROSS SECTION AT RIVER STA 0.9 7.55 150.00 62.43 20.00 1.61 



• • • • • • • • 

Page 
ID Type Section 10 

• • • • • 
Flood Control District of Maricopa County 

Drainage Design Management System 
RIVER MECHANICS- RIPRAP 

Project Reference: SKYLINE FAN OCR 3-10 
Design Slope 

Q (ft/ft) 
(cfs) 

• 

Width 
(ft) 

• 

Average 
Velocity 

(ftls) 

• • • 

Specific Specific Bank 
Weight Weight Angle 

Stone Water (degrees) 

• • 

9/12/2012 
050 

(ft) 

(lb/cu ft) (lb/cu ft) 
-------·-·--------·----------------------------------------------------------------------~--~~--~-------------
PP3 Channel Banks on Straight Reach CROSS SECTION AT RIVER ST 0. 29 6.49 150.00 62.43 15.00 0.59 

• 



• • • • • • • 

Page 
ID Type 

PP1 Channel Banks on Straight Reach 

Page 
ID Type 

PP1 Channel Banks on Straight Reach 

• 

Section ID 

• • • • • 
Flood Control District of Maricopa County 

Drainage Design Management System 
RIVER MECHANICS - RIPRAP 

Project Reference: SKYLINE FAN OCR 3-08 
Design Slope 

Q (ftlft) 
(cfs) 

CROSS SECTION AT RIVER STA 1.9 

Section ID 

Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS - RIP RAP 
Project Reference: SKYLINE FAN OCR 3-08 

Design Slope 
Q (ft/ft) 

(cfs) 

CROSS SECTION AT RIVER STA o.g 

• 

W idth 
(ft) 

Width 
(It) 

• 

Average 
Velocity 

(ftls) 

12.86 

Average 
Velocity 

(ftls} 

7.34 

• 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

Speciic 
Weigh· 

Stone 
(lb/cu ft} 

150.00 

• • 

Specific Bank 
Weight Angle 
Water (degrees) 

(lb/cu ft) 

62.43 33.00 

Specific Bank 
Weight Angle 
Water (degrees) 

(lb/cu II) 

62.43 20.00 

• • 

9/12/2012 
050 

(ft) 

2.69 

9/12/2012 
050 

(It) 

0.78 

1rm 1p ap rpt) 

• 



Page 1 
ID Type 

PP1 Channel Banks on Straight Reach 

Page 
lD Type 

PP2 Channel Banks on Straight Reach 

Section ID 

Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS - RIPRAP 
Project Reference: SKYLINE FAN OCR 3-08 

Design Slope 
Q (ft!ft) 

(cfs) 

CROSS SECTION AT RIVER ST 0.29 

Section ID 

Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS - RIPRAP 
Projec t Reference: SKYLINE FAN OCR 3-09 

Design Slope 
Q (ft!ft) 

(cfs) 

CROSS SECTION AT RIVER STA 1.9 

Width 
(ft) 

Width 
(ft) 

Average 
Velocity 

(ft/s) 

6.35 

Average 
Velocity 

(ftls) 

18.81 

Specific 
Weight 

Stone 
(lb/cu ft ) 

150.00 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

Specific Bank 
Weight Angle 
Water (degrees) 

(lb/cu ftl 

62.43 15.00 

Specific Bank 
Weight Ang le 
Water (degrees) 

(lb/cu ft) 

62.43 33.00 

9/1212012 
D50 

(ft) 

0.57 

(rm R1pRap.rpl) 

9/12/2012 
DSO 

(ft) 

5.74 



• • • • • • • 

Page 
ID Type 

PP2 Channel Banks on Straight Reach 

Page 
ID Type 

PP2 Channel Banks on Straight Reach 

• 

Section ID 

• • • • • 
Flood Control District of Maricopa County 

Drainage Design Management System 
RIVER MECHANICS - RIP RAP 

Project Reference: SKYLINE FAN OCR 3-09 
Design Slope 

a (ftltt) 
(cfs) 

CROSS SECTION AT RIVER STA 0.9 

Section ID 

Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS - RIPRAP 
Project Reference: SKYLINE FAN DCR 3-09 

Design Slope 
Q (ft/ft) 

(cfs) 

CROSS SECTION AT RIVER ST 0.29 

• 

Width 
(ft) 

Width 
(ft) 

• 

Average 
Velocity 

(ftls) 

11.53 

Average 
Velocity 

(ft/s) 

10.06 

• 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

• • 

Specific Bank 
Weight Ang le 
Water (degrees) 

(lb/cu ft) 

62.43 20.00 

Specific Bank 
Weight Angle 
Water (degrees) 

(lb/cu ft) 

62.43 15.00 

• • 

9/12/2012 
D50 

(ft) 

1.93 

9/1 2/2012 
050 

(ft) 

1.43 

• 



Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS - RIPRAP 
Page 1 Project Reference: SKYLINE FAN OCR 3-10 9/12/2012 
ID Type Section ID ·-------Design Slope Width Average Specific Specific Bank D50 

Q (ftift) (ft) Velocity Weight Weight Angle (ft) 

PP3 

Page 
ro 

Channel Banks on Straight Reach 

Type 

(cfs) (ft/s) Stone Water (degrees) 

CROSS SECTION AT RIVER STA 1.9 

Section ID 

Flood Control District of Maricopa County 
Drainage Design Management System 

Rl\fER MECHANICS - RIPRAP 
Project Reference: SKYLINE FAN OCR 3-10 

Design Slope 
Q (ft/ft) 

(cfs) 

Width 
(ft) 

13.14 

Average 
Velocity 

(ft/s) 

(lb/cu ft) (lb/cu ft) 

150.00 62 .43 33 .00 

Specific Specific Bank 
Weight Weight Angle 

Stone Water (degrees) 

---------------·-·--- (lbfcu ft) (lb/cu ft) 

PP3 Channel Banks on Straight Reach CROSS SECTION AT RIVER STA 0.9 7.55 150.00 62.43 20.00 

2.80 

(rmRipRap.rp() 

9/12/2012 
D50 

(ft) 

0.83 



• • • • • • • 

Page 
JD Type 

PP3 Channel Banks on Straight Reach 

• 

Section ID 

• • • • • 
Flood Control District of Maricopa County 

Drainage Design Management System 
RIVER MECHANICS - RIPRAP 

Project Reference: SKYLINE FAN DCR 3-10 
Design Slope 

Q (ft/ft ) 
(cfs) 

CROSS SECTION AT RIVER ST 0.29 

• 

Width 
(ft) 

• 

Average 
Velocity 

(ft/s) 

6.49 

• 

Specific 
Weight 

Stone 
(lb/cu ft) 

150.00 

• • 

Specific BanK 
Weight Angle 
Water (degrees) 

(lb/cu ft) 

62.43 15.00 

• • 

9/12/2012 
050 

(ft) 

0.59 

• 



I 

I 
Page 1 

I Major Basin: 01 
<§j ID: PROSPECT 0.2 

I 
~ 

Long Term 
General 

Local 
Bedform 

I Low Flow 

Total 

I 0 10: PROSPECT 0.9 

~ 

I Long Term 
General 

Local 
Bedform 

I Low Flow 

Total 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

~ 

Flood Control District of Maricopa County 
Drainage Design Management System 
RIVER MECHANICS - TOTAL SCOUR 

Project Reference: SKYLINE PROSPECT 1 

Cross Section ID: CROSS SECTION AT RIVER ST 0.29 

Calc (ft) FS Value (ft) Method 

5/20/2013 

1.24 1.30 1.61 State Standard Levell.; "i1 1 c4-! (too -'1.-, G. -t....- 13 As' c. .,..D_,.,. .. .....,l) 

.85 1.30 1.11 Lacey q<l ~r ie.Ar-.. .. T L.'"'~"' 
1.30 / ' 

.55 1.30 .72 Comments 
1.50 1.30 1.95 

5.39 

Cross Section ID: CROSS SECTION AT RIVER STA 0.9 

Calc (ft) FS Value (ft) Method 

1.24 1.30 1.61 State Standard Level I 
.85 1.30 1.11 Lacey 

1.30 
.73 1.30 .95 Comments 

1.50 1.30 1.95 

5.62 

(rmlosc.rpt) 

® 

0) 

Page 1 
---

Major Basin: 01 
ID: PROSPECT 0.2 

~ 
Long Term 

General 
Local 

Bedform 
Low Flow 

Total 

ID: PROSPECT 0.9 

~ 
Long Term 

General 
Local 

Bedform 
Low Flow 

Total 

Flood Control District of Maricopa County 
Drainage Design Management System 
RIVER MECHANICS- TOTAL SCOUR 

Project Reference: SKYLINE PROSPECT 2 

Cross Section ID: CROSS SECTION AT RIVER ST 0.29 

Calc (ft) FS Value (ft) Method 

1.26 1.30 1.64 State Standard Levell/ <-M1 c.O.~ (t0~-'1<;-6-t..r P,c.:r fA) 
.98 1.30 1.27 Blench,. 11 , c~s 1'\ctn - re,J, ,_.....-r t ..,...,te.., 

1.30 ' 
.55 1.30 .72 Comments 

1.50 1.30 1.95 

5.58 

Cross Section ID: CROSS SECTION AT RIVER STA 0.9 

Calc (ft) FS Value (ft) Method 

1.26 1.30 1.64 State Standard Level I 
1.49 1.30 1.94 Blench 

1.30 
.73 1.30 .95 Comments 

1.50 1.30 1.95 

6.48 

• Non defaulfValue 

5/20/2013 

(rmtosc.rpt) 
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APPENDIX K 

Skyline Wash Hydraulic Calculations 

SKYLINE FAN OCR 
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EXISTING WASH EXHIBIT 
SKYLINE FAN APEX 

SEE SKYLINE & COYOTE WA SH CONFLUENCE 
EXHIBIT FOR MORE INFORMATION 

.,... --=: I COYOTE WASH I [ $18=685 CFS 

1 ~~ --eST - - cs'31 
L-+-~------_j 

I ~~ I 
I ·a 

~ 
~ 

J' 

SKYL~NE WASH 

CS4 

~ S15= 
208 CFS 

HC19= 1,008 CFS 

/l 
I 
I 

_L_~ 
I HC20=*8 CFS 
I 

PROs0;1! 1 IT !L27=r rs MCDOWELL ROAD 1 \ "Dill:: - * -'---- ~ 
~ l . . () 

I \LJL_jCJ,DI - ~' ~ / l l ROOSEVELT STREET 6s 
HC28=971 CFS \')<::> 

I --~ c.<o'-c;r.,· / , , 
: ~ // "~ I --J---_j I -- / , ,,~: . , . . 

.__.._C I _r/:>_·"· - - - - J 
HC20= 972 CFS ~ '\0 

~fi~s\~ · , 

. ~ . ' ~·~~~~ ~~ ..... ~~ ~ · ~ .... ~ . ~· ........ ~~· " ~~ 
BUCKEYE FLOOD RETARDING STRUCTURE #3 

LEGEND 

CS = CROSS SEC~ON 

HC19 = NODE NUMBER, 
BASE CONDITION 100- YR 
24-HR EVENT 

~ ~'~ ~ 0 750' 1500' 

~suNRiS'E {..~ENGINEERING 
2152 SOUTH VINEYARD, SUITE 123 
MESA, ARIZONA 85210 

L------------------------------------------------------------------------------------------------------TEL480 .768 .8600 · FAX480.768.8609 www.sunrise-eng. com 
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Cross Section for CS 1 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

c:: 
.Q 
r5 , 
.i1 
L1J 

n 43.oo. 
1342.8 
1342.60 
1342.40 
1342 .20 

Manning Formula 

Discharge 

1342.00., ! j ! ! 
'1341.8-0- I : I I ; I I I I I I I I I I I I I 

+· 

0+00 0+50 1 +00 1 +50 2 +00 2 +50 3+0( 
Station 

0.02200 fVft 

1.60 ft 

854.43 ft3/s 

Bentley Systems, Inc. Haestad Methods SoiOOotl~Master V8i (SELECT series 1) [08.11 .01 .03) 

10/3/2012 3:27:20 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 1 of 1 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Section Definitions 

Station (ft) 

Worksheet for CS 1 

Manning Formula 

Discharge 

0.02200 fVft 

1.60 ft 

Elevation (ft) ·---- ---- ·--

0+00.00 1343.41 

0+02.17 1343.39 

0+06.08 1343.36 

0+46.73 1343.55 

0+51.63 1343.57 

0+60.79 1343.64 

0+70.06 1343.47 

0+76.65 1343.59 

0+83.30 1342.91 

0+84.08 1342.87 

0+97.26 1342.00 

1+65.80 1342.55 

1+69.75 1344.00 

1+76.31 1344.58 

1+90.45 1345.06 

1+96.75 1345.01 

1+97.67 1345.00 

2+03.10 1344.91 

2+04.48 1344.87 

2+06.49 1344.81 

2+14.97 1344.68 

2+19.61 1344.56 

2+38.89 1344.00 

2+66.92 1344.21 

2+67.09 1344.20 

3+00 .00 1344.32 

Roughness Segment Definitions 

Bentley Systems, Inc. Haestad Methods Solliliotl~Master V8i (SELECTseries 1) [08.11.01.03) 

10/3/2012 3:26:23 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3 



Worksheet for CS 1 

Input Data 

Start Station Ending Station Roughness Coefficient 

(0+00.00, 1343.41) (3+00.00, 1344.32) 0.025 

Options 

Gurrent Kougnness vve1gmea Pavlovskii's Method 
Method 
Open Channel Weighting Method Pavlovskii's Method 

Closed Channel Weighting Method Pavlovskii's Method 

Results 

Discharge 854.43 ft3/s 

Elevation Range 1342.00 to 1345.06 ft 

Flow Area 118.94 ft2 

Wetted Perimeter 161 .69 ft 

Hydraulic Radius 0.74 ft 

Top Width 161.24 ft 

Normal Depth 1.60 ft 

Critical Depth 1.82 ft 

Critical Slope 0.00940 ft/ft 

Velocity 7.18 ftls 

Velocity Head 0.80 ft 

Specific Energy 2.40 ft 

Froude Number 1.47 

Flow Type Supercritica l 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profi le Description 

Profi le Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Veloci ty Infinity ft/s 

Bentley Systems, Inc. Haestad Methods So i iJ!jotl~Maste r V8i (SELECTseries 1) [08.11 .01 .03) 

10/3/2012 3:26:23 PM 27 Siemons Company Drive Suite 200 W Watertow n, CT 06795 USA +1-2 03-755-1666 Page 2 of 3 

GVF Output Data 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

Messages 

Notes 

Worksheet for CS 1 

1.60 ft 

1.82 ft 

0.02200 fVft 

0.00940 fVft 

Solve for max flow rate. Per Alt 1, 2, 3 models flow=Ocfs. 

Bentley Systems, Inc. Haestad Methods So iiJ!jotl~Master V8i (SELECTseries 1) (08.11 .01.03) 

10/3/2012 3:26 :23 PM 27 Siemons Compa ny Drive Su ite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 o f 3 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

c 
0 
"F.j 
> 
~ 

1327.00 

10/3/2012 3:27:55 PM 

Cross Section for CS 2 

Manning Formula 

Normal Depth 

' ' ' 1 +{)() 1 +50 2 
Station 

0.02800 fVft 

2.07 ft 

1715.00 ft3/s 

Bentley Systems, Inc. Haestad Methods Sol81ioU~Master V8i (SELECT series 1) [08.11.01.03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 2 

Manning Formula 

Normal Depth 

0+40.79 

0+58.80 

0+59.79 

0+64.39 

0+72.75 

0+85.25 

0+99.30 

1+02.04 

1+25.70 

1+29.42 

1+32.40 

1+38.24 

1+41 .54 

1+42.50 

1+49.00 

1+49.17 

1+49.59 

1+50.00 

1+57.72 

1+59.81 

1+62.52 

1+63.18 

1+66.24 

1+76.38 

2+08.92 

2+20.85 

2+21 .84 

0.02800 fVft 

1715.00 ft' /s 

Elevation (ft) 
---

1326.87 

1326.68 

1326.69 

1326.00 

1326.00 

1326.00 

1326.00 

1326.00 

1324.23 

1324.18 

1324.10 

1324.09 

1324.10 

1324.12 

1324.18 

1324.18 

1324.19 

1324.20 

1324.31 

1324.34 

1324.39 

1324.40 

1324.53 

1324.86 

1325.49 

1325.35 

1325.19 

Bentley Systems, Inc. Haestad Methods Sol81ioU~Master V8i (SELECT series 1) [08.11.01.03) 
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Input Data 

Station (It) 

Start Station 

2+22.72 

2+23.11 

2+26.36 

2+31 .66 

2+32.23 

Worksheet for CS 2 

Elevation (It) 

Ending Station 

1325.42 

1325.39 

1326.00 

1326.43 

1326.40 

Roughness Coefficient 

(0+40.79, 1326.87) (2+32.23, 1326.40) 0.025 

Options 

L.urrem ~ougnness vve1gmea 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Pavlovskii 's Method 

Pavlovskii 's Method 

Pavlovskii 's Method 

1324.09 to 1326.87 It 

2.07 

169.53 

165.26 

1.03 

165.06 

2.07 

2.55 

0.00807 

10.12 

1.59 

3.66 

1.76 

It 

ft2 

It 

It 

It 

It 

It 

tuft 

IUs 

It 

It 

Bentley Systems, Inc. Haestad Methods SoiBDoll~Master V8i (SELECTseries 1) [08.11 .01.03] 

10/3/2012 3:27:40 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 3 

Results 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critica l Slope 

Messages 

Notes 

Worksheet for CS 2 

Supercritical 

0.00 It 

0.00 It 

0 

0.00 It 

0.00 It 

Infinity IUs 

Infinity IUs 

2.07 It 

2.55 It 

0.02800 tuft 

0.00807 tuft 

Solve for max flow rate. Per All 1, 2 , 3 models flow=Ocfs. 

Bentley Systems, Inc. Haestad Methods SoiBDoll~Master V8 i (SELECTseries 1) [0 8.11 .01 .03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

12"96.50 
1296.00 
1295.50 
1295.00 
1294.50 
1294.00 
1293.50 

§ 1293.00 
ii 1292.50 
~ 12s2 .oo:l 
Ui 1291.50 

1291.00:j 
1290.50'! 
129o.oo=1 

1289.50:! 
1ns.oo;i 
12sa.so 
1288 .00 

I I I I 

0+00 0+50 

10/3/2012 3:28:38 PM 

Cross Section for CS 3 

n 

Manning Formula 

Normal Depth 

f 

' 

+ 

1 +00 ' 1 +sO ' 2+06 ' 2+s6 3+0( 
Station 

0.01700 fVft 

1.39 ft 

787.00 ft3/s 

Bentley Systems, Inc. Haestad Methods SoiBiioti~Master V8i (SELECT series 1) [08.11 .01 .03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 3 

Manning Formula 

Normal Depth 

-------

0+00.00 

0+10.91 

0+13.55 

0+36.20 

0+49 .64 

0+58.77 

0+58.86 

0+58.91 

0+58.97 

0+59 .29 

0+75.29 

0+75.89 

0+76.22 

0+79.79 

0+80.65 

0+81.31 

0+89.67 

1 +13 .53 

1+20.68 

1 +20.81 

1+24.33 

1+50.00 

1+68.34 

1 +82 .15 

1 +87.54 

1+89.00 

1+93.07 

0.01700 fVft 

787.00 ft3/s 

Elevation (ft) 

1296.54 

1296.47 

1296.44 

1296.00 

1296.00 

1294.02 

1294.00 

1293.99 

1293.98 

1293.94 

1292.00 

1292.00 

1292.00 

1292.00 

1292.00 

1292.00 

1291.72 

1291.53 

1290.00 

1289.92 

1288.00 

1288.00 

1288.00 

1288.00 

1289.61 

1290.00 

1291 .28 

Bentley Systems, Inc. Haestad Methods SoiBiioti~Master V8i (SELECT series 1) (08.11.01.03] 
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Input Data 

Station (ft) 

Options 

t..-urrem Kougnness vve1gmeo 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Worksheet for CS 3 

-- - -- --

Elevation (ft) 

1+95.51 

1+99.86 

2+02.50 

2+03.41 

2+16.03 

2+31.54 

2+39.04 

2+40.95 

2+49.41 

2+50.51 

2+62.23 

2+64 .93 

2+73.04 

2+92.00 

2+92.63 

3+00.00 

Pavlovskii's Method 

Pavlovskii's Method 

Pavlovskii's Method 

1288.00 to 1296.54 ft 

1.39 

85.24 

65.57 

1.30 

65.01 

1.39 

1.75 

0.00785 

- -

1292.00 

1293.29 

1294.00 

1294.00 

1294.75 

1295.30 

1295.44 

1295.50 

1295.58 

1295.62 

1295.64 

1295.54 

1295.55 

1295.41 

1295.40 

1295.55 

ft 

ft' 

ft 

ft 

ft 

ft 

ft 

ft/ft 

Bentley Sys tems, Inc. Haestad Methods Sol81ioll<Get"ftlwMaster V8i (SELECT series 1) [08.11.01.03] 
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Worksheet for CS 3 --

Results 

Velocity 9.23 ft/s 

Velocity Head 1.32 ft 

Specific Energy 2.71 ft 

Froude Number 1.42 

Flow Type Supercritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Depth 1.39 ft 

Critical Depth 1.75 ft 

Channel Slope 0.01700 ft/ft 

Critical Slope 0.00785 ft/ft 

Bentley Systems, Inc. Haestad Methods Sol81ioll~Master V8 i (SELECTseries 1) (08.1 1.01.03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

§ 
-~ 

~ 
UJ 

1256.2 
1256.00-

•1255.80 ' i ' ' ' ' 

0+00 0 +50 1 +00 

Cross Section for CS 4 

Manning Formula 

Normal Depth 

t ······-·· -.1 

' 
.... 

t" 
i 

··? 

1 +sO ' 2+06 ' 2+50 3+0( 
Station 

0.02000 ft/ft 

1.39 ft 

769 .00 ft'/s 

Bentley Systems, Inc. Haestad Methods SoiBtioH~Master V8i (SELECT series 1) [08.11.01.03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 4 

Manning Formula 

Normal Depth 

-- -- ·~ -· -
0+00.00 

0+34 .67 

0+39.04 

0+39.31 

0+39.71 

0+42 .37 

0+43.33 

0+62.44 

0+77 .18 

0+78 .01 

0+81 .54 

0+88.24 

1+03.61 

1+07.33 

1+09.82 

1+24.69 

1+25.34 

1+26.59 

1+26.82 

1+27.11 

1+50.00 

1+62.44 

1 +64 .12 

1+66.36 

1+67.62 

1+85.25 

1+98.83 

0.02000 ft/ft 

769.00 ft3/s 

Elevation (ft) -·- -

1259.02 

1258.17 

1258.00 

1258.00 

1258.00 

1258.00 

1258.00 

1258.00 

1257.55 

1257.54 

1257.53 

1257.41 

1256.82 

1256.73 

1256.66 

1256.00 

1256.00 

1256.00 

1256.00 

1256.00 

1256.00 

1256.00 

1256.00 

1256.00 

1256.14 

1258.00 

1258.00 

Bentley Systems, Inc. Haestad Methods SoiBtioH~Master V8i (SELECTseries 1) [08.11.01.03] 
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Worksheet for CS 4 Worksheet for CS 4 

Input Data GVF Input Data - - - -

Number Of Steps 0 

Station (ft) Elevation (ft) GVF Output Data 
--· ----- - . - ~ 

2+39.56 1258.00 

2+46.14 1258.00 Upstream Depth 0.00 ft 

2+46.95 1258.00 Profile Description 

2+67.79 1258.00 Profile Headloss 0.00 ft 

2+88.47 1258.00 Downstream Velocity Infinity ft/s 

2+88.57 1258.00 Upstream Velocity Infinity ft/s 

2+93.15 1258.00 Normal Depth 1.39 ft 

3+00.00 1258.00 Critical Depth 2.04 ft 

Channel Slope 0.02000 ft/ft 

Critical Slope 0.01055 ft/ft 

Options 

vurrem ~ougnness vve1gmea Pavlovskii's Method 
Method 
Open Channel Weighting Method Pavlovskii 's Method 

Closed Channel Weighting Method Pavlovskii's Method 

Results 
------ -· -- - -- - -

Normal Depth 1.39 ft 

Elevation Range 1256.00 to 1259.02 ft 

Flow Area 91.25 ft2 

Wetted Perimeter 90.91 ft 

Hydraulic Radius 1.00 ft 

Top Width 90.81 ft 

Normal Depth 1.39 ft 

Critical Depth 2.04 ft 

Critical Slope 0.01055 ftfft 

Velocity 8.43 ftfs 

Velocity Head 1.10 ft 

Specific Energy 2.50 ft 

Froude Number 1.48 

Flow Type Supercritical 

GVF Input Data 
-- --~-~~------

Downstream Depth 0.00 ft 

Lenath 0.00 ft 

Bentley Systems, Inc. Haestad Methods So i iJijoU~Master V8i (SELECT series 1) (08 .11.01.03) Bentley Systems, Inc. Haestad Methods So l8tio tl~Master V8i (SELECTseries 1) (08.11 .01.03) 

10/3/2012 3:28:57 PM 27 Siemons Company Drive Suite 200 W Watertown. CT 06795 USA +1-203-755-1666 Page 2 of 3 10/3/201 2 3:28:57 PM 27 Siemons Company Drive Su ite 200 W Watertown , CT 06795 USA +1-203-755-1666 Page 3 of 3 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

1229.50 

1229.00 

122S.50 

122S.OO 

~ 1227.50 
> 
~ 
w 1227.00 

1226.50. 

1226.00 

1225.50 

Cross Section for CS 5 

Manning Formula 

Normal Depth 

·· t 
! 

0.01400 tuft 

1.57 ft 

970 .00 ft'/s 

+06 ' o+50 1 +06 ' 1 +sO I I I I I I I 

2+00 2+50 3+0( 
Station 

Bentley Systems, Inc. Haestad Methods SoiBtiotl~MasterV8i (SELECTseries 1) [08.11.01.03) 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 5 

Manning Formula 

Normal Depth 

~~~-~~~~ 

0+00.00 

0+07.12 

0+17.01 

0+36.70 

0+39.82 

0+42.08 

0+55.82 

0+74.69 

0+80 .29 

0+99.19 

1+03.41 

1+04.57 

1+05.07 

1+17.14 

1+28.92 

1+30.08 

1+49.06 

1+50.00 

1 +51 .06 

1+52.83 

1+78.48 

1+80.38 

1+84.07 

1+89.95 

1+95.72 

1+95.78 

1+96.22 

0.01400 tuft 

970.00 ft'/s 

Elevation (ft) 
-~-~ 

1229.38 

1229.19 

1228.88 

1228.13 

1228.00 

1227.88 

1227.20 

1226.24 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226. 00 

1225.38 

1225.39 

1225.40 

1225.44 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

Bentley Systems, Inc. Haestad Methods SoiBtiotl~Master V8i (SELECTseries 1) [08.11.01.03) 
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Worksheet for CS 5 
- -- -- -..-

Input Data 
-- __ ____. --- ------- - -

- -- -- ----- - - ------- ------. 

Station (ft) Elevation (ft) 

Options 

vurrem Kougnness vve1gmea 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critica l Depth 

Critical Slope 

1+96.87 

1+97.11 

2+06.42 

2+09.26 

2+23.74 

2+27 .31 

2+34.91 

2+43.69 

2+66.15 

2+82.09 

2+82.85 

2+88.33 

2+88.85 

2+94.04 

2+94.43 

3+00.00 

Pavlovskii 's Method 

Pavlovskii's Method 

Pavlovskii's Method 

1225.38 to 1229.38 ft 

1226.02 

1226.03 

1226.33 

1226.40 

1226.82 

1226.89 

1227.12 

1227.35 

1227.60 

1227.81 

1227.80 

1227.86 

1227.85 

1227.87 

1227.87 

1227.86 

1.57 ft 

149.37 ft2 

168.41 ft 

0.89 ft 

168.35 ft 

1.57 ft 

1.70 ft 

0.00916 tvft 

- - - -- ----

Bentley Systems, Inc. Haestad Methods Sol8tioll.qerbwMasterV8i (SELECTseries 1) [08.11 .01.03) 
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Worksheet for CS 5 
---- - - -- -- -

Results 

Velocity 6.49 tvs 

Velocity Head 0.66 ft 

Specific Energy 2.22 ft 

Froude Number 1.22 

Flow Type Supercritical 

GVF Input Data 

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profi le Description 

Profile Headloss 0.00 ft 

Downstream Velocity Infinity tvs 

Upstream Velocity Infinity tvs 

Normal Depth 1.57 ft 

Critical Depth 1.70 ft 

Channel Slope 0.01400 tvft 

Critical Slope 0.00916 tvft 

Bentley Systems, Inc. Haestad Methods So iBDoll~Master V8i (SELECT series 1) [08.11.01.03) 

10/3/2012 3:29:36 PM 27 Siemons Company Drive Suite 200 W Watertow n, CT 06795 USA +1-203-755-1666 Page 3 of 3 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

c 
0 

'ffi 
> 
j1 

1212.ao 

w 1212.10 

Cross Section for CS 6 

Manning Formula 

Normal Depth 

0.01700 ft/ft 

0.14 ft 

2.70 ft'/s 

1212.oo.L ! ' b • l 

1211 .90. 

1211 .80 

10/3/2012 3:30:33 PM 

~ .. r· 
·? ··} 

~ I I I I I I I I 

+50 1 +QO 1 +50 2+00 2+5 
Station 

' 3+0( 

Bentley Systems,lnc. Haestad Methods Sollitiotf~Master V8i (SELECT series 1) [08.11.01 .03) 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 6 

Manning Formula 

Normal Depth 

--------

0+00.00 

0+14.18 

0+20.45 

0+21 .33 

0+29.50 

0+32.64 

0+33.50 

0+33.55 

0+33.63 

0+76.76 

0+92.03 

1+05.73 

1 +12.23 

1 +19.54 

1+45.38 

1+50.00 

1+69.96 

1+82.10 

1+92.61 

1 +97.21 

2+09.31 

2+17.72 

2+26.38 

2+28.14 

2+35.08 

2+40.21 

2+43.32 

0.01700 ft/ft 

2.70 ft3/s 

Elevation (ft) 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1211 .85 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.00 

1212.24 

1212.31 

1212.40 

1212.41 

1212.50 

1212.58 

1212.57 

Bentley Systems, Inc. Haestad Methods Sollitiotf~Master V8i (SELECTseries 1) (08.11.01.03) 
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Input Data 

Station (ft) 

Start Station 

2+81.58 

2+88.23 

2+95.13 

3+00.00 

Worksheet for CS 6 

Elevation (ft) 

Ending Station 

1212.00 

1212.00 

1212.00 

1212.00 

Roughness Coefficient 

(0+00.00, 1212.00) (3+00.00, 1212.00) 0.025 

Options 

L,Urrem Kougnness vve1gmeo Pavlovskii's Method 
Method 
Open Channel Weighting Method Pavlovskii's Method 

Closed Channel Weighting Method Pavlovskii's Method 

Results 

Normal Depth 0.14 ft 

Elevation Range 1211.85to 1212.58ft 

Flow Area 2.07 ft' 

Wetted Perimeter 30.28 ft 

Hydraulic Radius 0.07 ft 

Top Width 30.28 ft 

Normal Depth 0.14 ft 

Critical Depth 0.13 ft 

Critical Slope 0.02264 ftlft 

Velocity 1.30 ft/s 

Velocity Head 0.03 ft 

Specific Energy 0.16 ft 

Froude Number 0.88 

Flow Type Subcritical 

Bentley Systems, Inc. Haestad Methods Sol8tiotl~Master V8i (SELECTseries 1) [08.11.01 .03] 
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GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critica l Slope 

Messages 

Notes 

Worksheet for CS 6 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

0.14 ft 

0.13 ft 

0.01700 ftlft 

0.02264 ft/ft 

Solve for max flow rate. Per Alt 1, 2, 3 models flow=809cfs. 

Bentley Systems, Inc. Haestad Methods Sol8tiotl~Master V8i (SELECT series 1) [08.11 .01 .03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

c 
0 
"§ 
~ 
~ 

118.S.IJQ. 

Cross Section for CS 7 

Manning Formula 

Normal Depth 

0.01400 fVft 

0.92 ft 

0.00 ft3/s 

o~ ....... -+. 'o_+_so •. --+. -1· ..oo- ·· -i.~1-+-.so··-+· '2_+0___,6...-:--2 •. +-50 ......... 7 '3_,+>Ctc 
Station 

Bentley Systems, Inc. Haestad Methods SoiBtiotllf¥!fbwMaster V8i (SELECT series 1) [08.11.01 .03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 7 

Manning Formula 

Normal Depth 

- - - -- ~-

0+00.00 

0+07 .50 

0+17.19 

0+40.80 

0+45.14 

0+56.89 

0+63.85 

0+92.49 

0+96.64 

1 +02 .1 0 

1+02.35 

1+09.37 

1+14.62 

1 +29.13 

1+50.00 

1+54.01 

1+69.66 

1+79.59 

1+85.83 

1+88.25 

1+92.33 

2+13 .36 

2+19.52 

2+53.04 

2+55.21 

2+88.54 

2+89.30 

0.01400 fVft 

0.00 ft'/s 

Elevation (ft) -- ·- -·-

1187.85 

11 87.68 

1187.50 

11 87.06 

1186.97 

1186.77 

11 86.65 

1186.00 

11 86.00 

1186.00 

11 86.00 

11 86.00 

1186.00 

11 86.00 

1186.00 

1186.00 

1186.00 

11 86.00 

11 86.00 

11 86.00 

1186.00 

1186.00 

1186.00 

1186.00 

1186.00 

1186.00 

1186.00 

Bentley Systems, Inc. Haestad Methods SoiBtiotllf¥!fbwMaster V8i (SELECTseries 1) [08.11.01.03] 
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Input Data 

Station (ft) 

Start Station 

2+89.35 

2+89.36 

3+00.00 

Worksheet for CS 7 

Elevation (ft) 

Ending Station 

1186.00 

1186.00 

1185.95 

Roughness Coefficient 

(0+00.00, 1187.85) (3+00.00, 1185.95) 0.025 

Options 

L..urrem r-~ougnness vve1gmea Pavlovskii's Method 
Method 
Open Channel Weighting Method Pavlovskii's Method 

Closed Channel Weighting Method Pavlovskii's Method 

Results - -
Normal Depth 0.92 ft 

Elevation Range 1185.95 to 1187.85 It 

Flow Area 198.68 ft' 

Wetted Perimeter 250.12 ft 

Hydraulic Radius 0.79 ft 

Top Width 249.19 ft 

Normal Depth 0.92 ft 

Critica l Depth 1.03 ft 

Critical Slope 0.00955 fVft 

Velocity 6.03 fVs 

Veloci ty Head 0.57 ft 

Specific Energy 1.49 ft 

Froude Number 1.19 

Flow Type Supercritical 

Bentley Sys tems, Inc. Haestad Methods Sol81ioii~MasterV8 i (SELECTseries 1) [08.11.01 .03] 

10/3/2012 3:30:50 PM 27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USf'. +1-203-755-1656 Page 2 of 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profi le Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

Messages 

Notes 

Worksheet for CS 7 

000 It 

000 It 

0 

0.00 It 

0.00 It 

Infinity fVs 

Infin ity fVs 

0.92 It 

1.03 It 

0.01400 Wit 

0.00955 Wit 

Solve for max flow rate. Per Alt 1, 2, 3 models flow=809cfs. 

Bentley Systems, Inc. Haestad Methods Sol81ioii~Maste r V8i (SELECTseries 1) [08.11.01 .03] 
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I 

I 

I Worksheet for CS 8 Worksheet for CS 8 

ProJect Description Input Data 

Friction Method Manning Formula 
I 

I 
Solve For Discharge 

I Input Data 
(0+00.00, 1355.58) (1+91 .96, 1349.54) 0.037 

Channel Slope 0.02200 ftlll 

Normal Depth 1.95 ft Options 

Section Definitions t;urrent Kougnness wetgntea Pavlovskii's Method 
Method 

I 
Open Channel Weighting Method Pavlovskii's Method 

Closed Channel Weighting Method Pavlovskii's Method I 
Statton (II) Elevation (ft) Results 

I 
0+00.00 1355.58 Discharge 244.50 11'/s 

0+05.51 1355.16 Elevation Range 1348.00 to 1355.58 It 

I 0+20.87 1354.00 Flow Area 46.62 ft2 

0+29.11 1353.80 Wetted Perimeter 56.44 It 

0+37.58 1353.33 Hydraulic Radius 0.83 It 

0+38.14 1353.31 Top Width 55.80 II I 
0+42.42 1353.12 Normal Depth 1.95 It 

0+50.84 1352.67 Critical Depth 1.96 It 

0+56.40 1352.74 Critical Slope 0.02149 ftlft I 
0+64 .43 1353.55 Velocity 5.24 ftls 

0+65.23 1353.59 Velocity Head 0.43 ft 

0+65.88 1353.64 Specific Energy 2.38 It I 
0+70.15 1354.00 Froude Number 1.01 

I 1+19.83 1352.00 Flow Type Supercritical 

1+22.32 1351.66 GVF Input Data 
1+24.79 1351 .29 

1+28.26 1350.77 Downstream Depth 0.00 It I 
1+33.36 1350.00 Length 0.00 ft 

1+44.11 1348.49 Number Of Steps 0 

1+47.60 1348.00 GVF Output Data 
I 

1+55.14 1348.24 

1+65.02 1349.14 
Upstream Depth 0.00 ft 

1+74.65 1350.00 
Profile Description I 

1+91 .96 1349.54 
Profile Headless 0.00 It 

Downstream Velocity Infinity ftls 
Roughness Segment Definitions Upstream Velocity Infinity ftls 

I 
Nomnal Depth 1.95 ft 

I Critical Depth 1.96 It 

I 5/20/2013 6:53:59 PM 

Bentley Systems, Inc. Haestad Methods Sohftiurtl~lllewMaster V8i (SELECT series 1) [08.11.01.03] 
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GVF Output Data 

Channel Slope 

Critical Slope 

512012013 6:53:59 PM 

Worksheet for CS 8 

0.02200 ft/ft 

0.02149 ft/ft 

Bentley Systems, Inc. Haestad Methods Solftimtl~fitewMasterV81 (SELECTseries 1) [08.11.01.03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 3 of 3 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Nonnal Depth 

Discharge 

Cross Section for CS 8 

Manning Fonnula 

Discharge 

0.02200 ftJft 

1.95 ft 

244.50 ft'/s 

Cross Section Image 

1354.50 
1354.00 

1353.50 
1353.00 

.~ 1352.50 
.l\') 1352.00 

~ 1351 .50 
w 1351 .00 

1350.50 

1350.00 
1349.50 
1349.00 

1348.50 
1348.00 -

0+00 0+50 1+00 1+50 
station 

Bentley Systems, Inc. Haestad Methods Sollilliooel'\efillrwMasterV8i (SELECTseries 1) [08.11.01 .03) 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Section Definitions 

Stat1on (ft) 

Roughness Segment Definitions 

Worksheet for CS 9 

Manning Formula 

Discharge 

0+00.00 

0+01 .72 

0+04.17 

0+12.62 

0+22.03 

0+27.93 

0+33.78 

0+50.69 

0+59.50 

0+59.55 

0+62.20 

0+67.12 

0+70.15 

0+83.80 

1+23.73 

1+31 .62 

1+35.76 

1+47.88 

1+48.15 

1+48.59 

1+71 .30 

1+78.85 

2+66.07 

0.02200 ftlft 

1.98 ft 

Elevation (ft) 

1351.20 

1351.11 

1351 .01 

1350.59 

1350.00 

1349.46 

1349.21 

1348.00 

1347.93 

1347.92 

1347.63 

1346.98 

1346.90 

1346.00 

1344.83 

1344.00 

1343.39 

1342.00 

1341 .97 

1342.00 

1343.37 

1344.00 

1343.47 

- , . . 

Bentley Systems, Inc. Haestad Methods SoltBiDrtl~litewMaster V8i (SELECT series 1) [08.11.01 .03] 
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Worksheet for CS 9 

Input Data 

~tart ~tauon t:.namg ;:>tauon Kougnness v oemc1ent 

(0+00.00, 1351 .20) (2+66.07 , 1343.47) 0.037 

Options 

~urrem Kougnness vve1gmeo 
Pavlovskii's Method 

Method 
Open Channel Weighting Method Pavlovskii's Method 

Closed Channel Weighting Method Pavlovskii's Method 

Results -- -- -- - --
Discharge 264.44 ft'/s 

Elevation Range 1341 .97 to 1351 .20 ft 

Flow Area 67.37 ft' 

Wetted Perimeter 125.95 ft 

Hydraulic Radius 0.53 ft 

Top Width 125.28 ft 

Normal Depth 1.98 ft 

Critica l Depth 1.95 ft 

Critica l Stope 0.02479 ftlft 

Velocity 3.93 ftls 

Velocity Head 0.24 ft 

Specific Energy 2.22 ft 

Froude Number 0.94 

Flow Type Subcritical 

GVF Input Data 
- ------- --. - -·--

Downstream Depth 0.00 ft 

Length 0.00 ft 

Number Of Steps 0 

GVF Output Data 

Upstream Depth 0.00 ft 

Profile Description 

Profile Headless 0.00 ft 

Downstream Velocity Infinity ftls 

Upstream Velocity Infinity ftls 

Normal Depth 1.98 ft 

Critical Depth 1.95 It 

Channel Slope 0.02200 ftlft 

Bentley Systems, inc. Haestad Methods SoltBiDrtl~lltewMasterV81 (SELECTserles 1) [08 .11.01 .03] 
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Worksheet for CS 9 

GVF Output Data 

Critical Slope 0.02479 ftlft 

BenUey Systems, Inc. Haestad Methods SohBiurtl(i)plilewMasterV81 (SELECTseries 1) [08.11 .01 .03) 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section I mage 

1349.00 

1348.00 

i 1347.00 
> 
~ 1346.00 

1345.00 

1344.00 

1343.00 

1342.00 -
0+00 0-+50 1+00 

Cross Section for CS 9 

Manning Formula 

Discharge 

1+50 2+00 2-+50 

0.02200 ftlft 

1.98 ft 

264.44 ft'/s 

BenUey Systems, Inc. Haestad Methods Sollillillllll'lefillnvMaster V81 (SELECTseries 1) [08.11 .01 .03) 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Section Definitions 

Stabon (ft) 

Worksheet for CS 10 

Manning Formula 

Discharge 

-------------------

0+00.00 

0+10.63 

0+22.27 

0+42.80 

0+44.77 

0+72.82 

1+16.46 

1+19.78 

1+21.93 

1+23.31 

1+27.31 

1+29.54 

1+30.32 

1+31 .31 

1+36.32 

1+38.27 

1+41 .47 

1+42.67 

1+45.80 

1+49.84 

1+50.00 

1+50.32 

1+53.50 

1+56.34 

1+59.92 

1+60.25 

1+62.59 

0.02200 ft/tt 

12.00 ft 

Elevation (ft) 

1340.00 

1339.46 

1338.94 

1338.00 

1337.89 

1336.00 

1334.48 

1334.00 

1333.68 

1333.37 

1332.60 

1332.17 

1332.00 

1331 .60 

1330.00 

1329.12 

1328.00 

1327.44 

1326.00 

1324.24 

1324.16 

1324.00 

1324.24 

1326.00 

1327.83 

1328.00 

1329.31 

Bentley Systems, Inc. Haestad Methods Sollllaml~litewMaster V81 {SELECT series 1) [08.11 .01 .03) 
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Worksheet for CS 1 0 

Input Data 

Statton (ft) Elevation (It) 

1+63.90 1330.00 

1+65.94 1331 .18 

1 +67.38 1332.00 

1+69.69 1333.16 

1+71 .20 1334.00 

1+78.04 1334.67 

1+80.34 1334.87 

1+85.35 1335.36 

2+07.60 1336.00 

2+14.72 1335.96 

2+15.67 1335.95 

2+16.12 1335.94 

2+18.63 1335.84 

2+33.96 1335.32 

2+61 .44 1334.00 

3+00.00 1333.68 

Start Station Ending Station Roughness Coefficient 

(0+00.00, 1340.00) (3+00.00, 1333.68) 0.037 

Options 

~,;urrent Kougnness vvetgmea 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Discharge 

Elevation Range 

Pavlovskii's Method 

Pavlovskii's Method 

Pavlovskii's Method 

1324.00 to 1340.00 ft 

5558.44 ft'/s 

Bentley Systems, Inc. Haestad Methods Sollll8Jrtl~litewMasterV81 {SELECTseries 1) [08.1 1.01 .03) 
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Worksheet for CS 10 Cross Section for CS 1 0 

Results Project Description 

Flow Area 536.58 w Friction Method Manning Formula 

Wetted Perimeter 233.97 rt Solve For Discharge 

Hydraulic Radius 2.29 rt 

Top Width 227.18 rt 
Input Data 

Normal Depth 12.00 ft Channel Slope 0.02200 ft/ft 

Critical Depth 12.30 ft Normal Depth 12.00 ft 

Critical Slope 0.01507 ft/ft Discharge 5558.44 ft'/s 

Velocity 10.36 ft/s Cross Section Image 
Velocity Head 1.67 ft 

Specific Energy 13.67 ft 1340.00 

Froude Number 1.19 1339.00 

Flow Type Supercritical 1338.00 
1337.00 

GVF Input Data 1336.00 
1335.00 

Downstream Depth 0.00 rt 1334.00 

Length 0.00 ft 
.§ 1333.00 
~ 1332.00 

Number Of Steps 0 ~ 1331 .00 

GVF Output Data 
1330.00 
1329.00 

Upstream Depth 0.00 ft 
1328.00 
1327.00 

Profile Description 1326.00 
Profile Headless 0.00 rt 1325.00 

Downstream Velocity Infinity ft/s 1324.00 
0+00 MO 1+00 1---50 2+00 2+50 3+0( 

Upstream Velocity Infinity ft/s Station 

Normal Depth 12.00 ft 

Critical Depth 12.30 ft 

Channel Slope 0.02200 ft/ft 

Critica l Slope 0.01507 ft/ft 

Bentley Systems, Inc. Haestad Methods Sohitimtl~fitewMaster V8i (SELECT series 1) [08.11 .01 .03] Bentley Systems, Inc. Haestad Methods Soltill6alll~lllwMaster V8i (SELECT series 1) [08.11 .01 .03) 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Section Defin itions 

Station (It) 

Roughness Segment Definitions 

Start Station 

Worksheet for CS 11 

Manning Fonmula 

Discharge 

--- ---

0+00.00 

0+00.39 

0+52.18 

0+79.51 

0+87.88 

1+06.97 

1+08.46 

1+10.33 

1+15.17 

1+28.20 

1+49.61 

1+67.42 

1+74.90 

1+82.56 

1+88.07 

2+05.10 

0.02200 ft/ft 

2.00 It 

Elevahon (ft) 

1341 .96 

1342.00 

1342.28 

1342.21 

1342.00 

1341 .36 

1341 .39 

1341.27 

1340.96 

1340.68 

1340.45 

1340.27 

1340.00 

1340.96 

1342.00 

1341 .97 

Ending Statton Roughness Coefficient 

(0+00.00, 1341.96) (2+05.1 0, 1341 .97) 0.037 

Options 

~.-urrenr ~ougnness vue1gmeo 
Method 
Open Channel Weighting Method 

Pavlovskii's Method 

Pavlovskii 's Method 

Bentley Systems, Inc. Haestad Methods SoloBimtl!¥1ilewMaster V1li (SELECT series 1) (08.11 .01.03] 
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Options 

Closed Channel Weighting Method 

Results 

Discharge 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

Worksheet for CS 11 

Pavlovskii's Method 

1340.00 to 1342.28 ft 

Supercritica l 

689.59 ft'/s 

116.61 ft' 

117.87 ft 

0.99 ft 

117.61 ft 

2.00 ft 

2.07 ft 

0.02044 ft/ft 

5.91 ftls 

0.54 ft 

2.54 ft 

1.05 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

2.00 ft 

2.07 ft 

0.02200 ftlft 

0.02044 ftlft 

Bentley Systems, Inc. Haestad Methods SoloBimtli:¥1ilewMaster V8i (SELECT series 1) (08.11 .01.03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

1341 .80 

1341 .60 

c 1341.40 
0 
~ 1341 .20 

"' ~ 1341 .00 

1340.80 

1340.60 

1340.40 

1340.20 

1340.00 

1339.80 
0+00 0+50 

Cross Section for CS 11 

1+00 

Manning Formula 

Discharge 

1+50 
Station 

2+00 

0.02200 ftlft 

2.00 ft 

689.59 tt•Js 

Bentley Systems, Inc. Haestad Methods Sollilllialll'\ellbllwMaster V81 (SELECTserles 1) (08.11.01.03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 12 

Manning Formula 

Normal Depth 

0+00.00 

0+06.20 

0+07.69 

0+08.09 

0+37.89 

0+41.43 

0+48.32 

0+50.36 

0+52.12 

0+54.36 

0+63.42 

0+64.64 

0+65.39 

0+66.32 

0+66.55 

0+69.21 

0+69.56 

0+71 .02 

0+71 .54 

0+72.56 

0+83.77 

0+85.75 

1 +08.06 

1+09.25 

1+09.84 

1+11.41 

1+30.70 

0.02200 ft/ft 

1971 .00 ft'/s 

Elevation (ft) 

1327.71 

1327.74 

1327.97 

1328.00 

1327.01 

1326.00 

1324.30 

1324.37 

1324.45 

1324.78 

1325.72 

1325.88 

1326.00 

1326.10 

1326.09 

1326.56 

1326.52 

1326.74 

1326.70 

1326.66 

1327.20 

1327.13 

1326.15 

1326.10 

1326.08 

1326.00 

1324.70 

Bentley Systems, Inc. Haestad Methods SoiiB.ilntl"fitewMaster V8i (SELECT series 1) (08.11.01 .031 
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I 

I 

I Worksheet for CS 12 Worksheet for CS 12 

Input Data 

I 
Input Data 

Station (ft) Elevation (ft) 

1+31.95 1324.65 
Start Station Ending Station Roughness Coefficient I 

1+35.15 1324.56 

1+37.10 
(0+00.00, 1327.71) (3+00.00, 1328.98) 0.037 

1324.00 

1+42.93 1322.07 I 
1+43.13 1322.00 

Options 

1+56.87 1322.62 
1.-urrem ~ougnness vve1gmeo 

Pavlovskii's Method 
Method 

1+63.84 1324.00 Open Channel Weighting Method Pavlovskii's Method 
I 

1+67.53 1325.23 Closed Channel Weighting Method Pavlovskii's Method 

1+69.47 1326.00 
Results I 

1+70.84 1326.49 

1+75.14 1328.00 Normal Depth 4.84 ft 

1+77.40 1328.44 Elevation Range 1322.00 to 1329.65 ft I 
1+79.05 1328.39 Flow Area 219.60 tt• 

2+04.71 1329.05 Wetted Perimeter 118.73 ft 

2+07.76 1329.01 Hydraulic Radius 1.85 It I 
2+13.78 1328.97 Top Width 117.14 ft 

2+19.21 1328.96 Normal Depth 4.84 It 

2+23.48 1329.00 Critical Depth 5.10 ft 
I 

2+46.26 1329.33 Critical Slope 0.01637 ft/ft 

I 2+50.18 1329.41 Velocity 8.98 ftls 

2+51 .52 1329.44 Velocity Head 1.25 ft 

2+55.17 1329.49 Specific Energy 6.09 ft 

2+56.94 1329.52 Froude Number 1.16 I 
2+67.92 1329.61 Flow Type Supercritical 

2+69.68 1329.65 
GVF Input Data 

2+79.86 1329.54 I 
2+81 .90 1329.46 Downstream Depth 0.00 ft 

2+88.12 1329.40 length 0.00 ft 

2+89.85 1329.31 Number Of Steps 0 
I 

2+95.41 1329.04 GVF Output Data 
3+00.00 1328.98 I 

Upstream Depth 0.00 ft 

I 
Profile Description 

Profile Headless 0.00 It 

Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s 

Normal Deoth 4.84 ft I 

I 5/20/2013 6:58:46 PM 
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GVF Output Data 

Critical Depth 

Channel Slope 

Critica l Slope 

5/20/2013 6:58:46 PM 

Worksheet for CS 12 

5.10 ft 

0.02200 ftlft 

0.01637 ftlft 

Bentley Systems, Inc. Haestad Methods Sohilimll~litaovMaster VBI (SELECT series 1) [08.11 .01 .03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section for CS 12 

Manning Formula 

Normal Depth 

0.02200 ft/ft 

4.84 ft 

1971 .00 ft'/s 

Cross Section Image 

1329.50 
1329.00 

1328.50 

§ 1326.50 
i5 1326.00 
~ 1325.50 
I.U 1325.00 

1324.50 

1324.00 
1323.50 

1323.00 
1322.50 
1322.00 

0+00 

5/20/2013 6:57:48 PM 

0+50 1+00 1+50 2+00 2+50 3+0( 
Station 

Bentley Systems, Inc. Haestad Methods Soll¥ali~lawMasterV8i (SELECTserles 1) [08.11 .01 .03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



APPENDIX L 

Skyline Wash Sedimentation Calculations 

. . ; 
;• .. I . SKYLINE FAN DCR 



I 

I 

I 
Flood Control District of Maricopa County 
Drainage Design Management System 

RIVER MECHANICS - SEDIMENT I 
Page 1 Project Reference: SKYLINE FAN OCR 3-04 4/18/2013 

Q Volume Wash Bed Total 
(cfs) (ac-ft) Load Load Yield 

(ac-ft) (ac-ft) (ac-ft) I 
ID: SKYLINE WASH 2 Year: 538 65.00 1.442 0.051 1.493 
Return Periods for Analysis : All 5 Year: 1,190 112.00 3.050 0.158 3.208 I 

10 Year: 1,724 148.00 4.387 0.264 4.651 
25 Year: 2,459 197.00 6.282 0.440 6.722 
50 Year: 3,199 242.00 8.168 0.668 8.836 I 

100 Year: 3,973 290.00 10.206 0.942 11 .148 

I 
Design: 3,973 290.00 10.206 0.94 11 .148 
Annual : 2.065 0.115 2.180 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
(rmsed.rpt) 

I 

I 
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I 

I 

I 

I 

I 

I 

I 

I 

Town of Buckeye 

Flood Control District of Maricopa County 

Skyline Fan DCR 

TOB Contract No. 2012-006 

Soil and Land Use Data 

Area 

Sub-basin ( mile2
) 

AGB GYD 

S1 0.5098 

S2 0.2198 

S3 0.6491 

S4 0.4077 

S5 0.5323 

S6 0.2464 

S7 0.1344 

S8 0.3378 

S9 0.2094 

S10 0.1935 

S11 0.1682 
S12W 0.0905 

S12E 0.0549 

S13 0.1736 

Total 3.9274 

% 

Soil Erodibility Factor K 

Cover and Management Factor C 

C, Cn C n, C 

0.83 0.75 0.4 0.249 

25% 

1m 

10% 30% 

Weeds 

HLC 

Flood Delineation Study (FDS) FCD 96-08 

Table 2: Soil and Land Use Parameters FDS HEC-1 Model 
Area by Soil Type Area by Land Use Impervious Area 

( mile
2

) ( mile
2

) (%) ( mile2
) 

PYD TB 3 29 98 100 Mtn Hillside Rural-43 RTIMP Imp Area 

0.041 7 0.4681 0.5098 18 0.09176 
0.0207 0.1992 0.2198 18 0.03958 
0.2261 0.4231 0.6491 13 0.08440 
0.1335 0.2742 0.2038 0.2038 13 0.05300 
0.0042 0.5281 0.5323 20 0.10646 
0.0611 0.1853 0.148 0.0984 15 0.03696 
0.0553 0.0791 0.0672 0.0672 12 0.01613 

0.3378 0.3378 20 0.06756 
0.0329 0.1764 0.1047 0.1047 17 0.03558 
0.0148 0.1787 0.174 0.0195 18 0.03483 
0.0717 0.0965 0.0841 0.0841 11 0.01850 

0.0075 0.083 0.0905 18 0.01629 
0.0045 0.0504 0.0549 18 0.00988 
0.0421 0.0991 0.0324 0.1736 4 0.00694 

0.0541 0.7611 3.11 23 0.61 79 
0.014 0.1 938 0.792 15.7 

0.20 0.05 0.05 DDMSW D efault 



Town of Buckeye 
Flood Control District of Maricopa County 
Skyline Fan DCR 
TOB Contract No. 2012-006 

Gradation Test Results 
Sieve test data provided by Terracon 

Eight soil samples sampled in Skyline Wash 

D 84 D so 

4.1 0.84 

9.1 1.15 
10.0 1.30 

11.0 1.30 

34.0 2.50 

3.9 0.93 

7. 1 1.10 
7.1 1.15 

Average: 10.8 1.28 

D ·Jc, D 10 

0.22 0.244 
0.25 0.396 
0.33 0. 147 

0.35 0.1 56 

0.55 0.245 

0.29 0.196 

0.37 0.269 
0.41 0.269 

0.346 0.240 mm 



I 

I 

I 
Page 1 

Major Basin: 01 
ID . SKYLINE 1 

I !Yrul. 
Long Term 

General 
Local 

I Bedform 
Low Flow 

Total 

I 
ID SKYLINE 2 

I 
!Yrul. 

Long Term 
General 

Local 
Bedform 

I Low Flow 

Total 

I ID: SKYLINE 5 

!Yrul. 

I 
Long Term 

General 
Local 

Bedform 

I 
Low Flow 

Total 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Flood Control District of Maricopa County 
Drainage Design Management System 
RIVER MECHANICS TOTAL SCOUR 

Project Reference: SKYLINE FAN OCR 1-2 

Cross Sect1on ID SKYLINE WASH X·S 1 

Calc !Ill FS Value (ftl Method 

1.90 1.30 2.47 State Standard Level I 
3.26 1 .30 4.24 Blench 

1.30 
.59 1.30 .77 Comments 

1.50 1.30 1.95 

9.43 

Cross Section ID SKYLINE WASH X S 2 

Calc (It) FS Value (ft) Method 

1.90 1.30 2.47 State Standard Levell 
3.83 1 .30 4.98 Blench 

1.30 
.98 1.30 1.27 Comments 

1.50 1.30 1.95 

10.67 

Cross Section ID SKYLINE WASH X-S 5 

Calc (It) FS Value (ft) Method 

1.86 1 .30 2.42 State Standard Level I 
2.95 1 .30 3.84 Blench 

1.30 
.46 1.30 .60 Comments 

1.00 1.30 1.30 

8.16 

• Non default value 

7/27/2012 

(rmlosc.rpl) 



April 2007 July 2012 

April2007 July 2012 

c Variable Comments 

C1 Average fall height of drops from canopy. 1 meter= approximately 3 feet. 

Percent ground cover by canopy. 25% 

C2 Percent of soil surface covered by mulch . 10% 

C3 Root network in top soil. 30%- Selected to give middle of factor range. 

Weeds or grass Weeds 
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Skyline Wash (Skyline Wash Study 96-08) 
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Page 1 

Major Basin: 01 
10: RS2.12 

~ 
Long Term 

General 
Local 

Bedform 
Low Flow 

Total 

Flood Control District of Maricopa County 
Drainage Design Management System 
RIVER MECHANICS - TOTAL SCOUR 

Project Reference : SKYLINE FAN OCR 3-04 

Cross Section ID: X-SAT RIVER STA 

Calc (ft) FS Value (ft) 

2.89 1.30 3.76 
4.64 1.30 6.03 

1.30 
.38 1.30 .49 

1.30 

10.28 

2.12 (HC1 3) 

Method 

State Standard Level I 
Lacey 

Comments 

• Non default value 

11 /26/2013 

(rmtosc rpt) 



APPENDIX M 

Skyline Wash Representative Flow Calculations 

. . ; 
; . . • . SKYLINE FAN DCR 
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Page 1 

I Major Basin: 01 
ID: SKYLINE 1 

I 
~ 

Long Term 
General 

Local 
Bedform 

I Low Flow 

Total 

I ID: SKYLINE 2 

~ 

I Long Term 
General 

Local 
Bedform 

I Low Flow 

Total 

I ID: SKYLINE 5 

~ 

I 
Long Term 

General 
Local 

Bedform 
Low Flow 

I Tota l 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

Flood Control District of Maricopa County 
Drainage Design Management System 
RIVER MECHANICS- TOTAL SCOUR 

Project Reference: SKYLINE WASH BASE SC 

Cross Section ID: SKYLINE WASH X-S 1, Q -:: S 17 C- t--r 
Calc (ft ) FS Value (ft) Method 

.91 1.30 1.18 State Standard Level I 
1.66 1.30 2.16 Lacey 

1.30 
.32 1.30 .42 Comments 

1.50 1.30 1.95 

5.71 

Cross Section ID: SKYLINE WASH X-S 2
1 

Q. -::. II I$"" C-{.f 

Calc {ft} FS Value lftl Method 

1.74 1.30 2.26 StateStandard Level l 
2.39 1.30 3.11 Lacey 

1.30 
.88 1.30 1.14 Comments 

1.50 1.30 1.95 

8.46 

Cross Section ID: SKYLINE WASH X-S 5/ Q -:: I qo0 (:, f; f 
Calc {ttl FS Value lftl Method 

1.86 1.30 2.42 State Standard Level I 
2.47 1.30 3.21 Lacey 

1.30 
.46 1.30 .60 Comments 

1.00 1.30 1.30 

7.53 

• Non default value 

2/7/2013 

(rmtosc.rpt) 

Page 1 

Flood Control District of Maricopa County 
Drainage Design Management System 
RIVER MECHANICS- TOTAL SCOUR 

Project Reference: SKY WASH REP FLOW 

Major Basin: 01 
ID: SKYLINE 1 Cross Section ID: SKYLINE WASH X-S 1

1 
G..-::. 1...{0 0 C..~) 

~ 
Long Term 

General 
Local 

Bedform 
Low Flow 

Total 

ID: SKYLINE 2 

~ 
Long Term 

General 
Local 

Bedform 
Low Flow 

Total 

ID: SKYLINE 5 

~ 
Long Term 

General 
Local 

Bedform 
Low Flow 

Total 

Calc (ttl FS Value {ftl Method 

.73 1.30 .95 State Standard Levell 
1.74 1.30 2.26 Blench 

1.30 
.39 1.30 .51 Comments 

1.50 1.30 1.95 

5.67 

Cross Section ID: SKYLINE WASH X-S 2 , G_-=. '-jOOc:--1-f 

Calc lftl FS Value {ttl Method 

. 73 1.30 .95 State Standard Level I 
1.87 1.30 2.43 Blench 

1.30 
.40 1.30 .52 Comments 

1.50 1.30 1.95 

5.85 

Cross Section ID: SKYLINE WASH X-S 5 
1 

Q ::: 1....\ 0 D <:...~ J 
Calc (ft) FS Value {ttl Method 

. 73 1.30 .95 State Standard Level I 
1.44 1.30 1.87 Blench 

1.30 
.19 1.30 .25 Comments 

1.00 1.30 1.30 

4.37 

• Non <:refault value 

2/7/2013 

(rmtosc.rpl } 



Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Section Definitions 

Station (ft) 

Roughness Segment Definitions 

Worksheet for CS 1 n=0.037 

Manning Formula 

Discharge 

0+00.00 

0+02.1 7 

0+06.08 

0+46.73 

0+51 .63 

0+60.79 

0+70.06 

0+76.65 

0+83.30 

0+84.08 

0+97.26 

1+65.80 

1+69.75 

1+76.31 

1 +90.45 

1+96.75 

1+97.67 

2+03.10 

2+04.48 

2+06.49 

2+14.97 

2+19.61 

2+38.89 

2+66.92 

2+67.09 

3+00.00 

0.02200 ft/ft 

1.60 ft 

Elevation (ft} 

1343.41 

1343.39 

1343.36 

1343.55 

1343.57 

1343.64 

1343.47 

1343.59 

1342.91 

1342.87 

1342.00 

1342.55 

1344.00 

1344.58 

1345.06 

1345.01 

1345.00 

1344.91 

1344.87 

1344.81 

1344.68 

1344.56 

1344.00 

1344.21 

1344.20 

1344.32 

Bentley Systems, Inc. Haestad Methods SohRimtllilplitewMaster VBI (SELECTseries 1) [08 .11 .01 .03) 

1/29/2013 4:57:16 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3 

Worksheet for CS 1 n=0.037 

Input Data 

Start Station Ending Station Roughness Coefficient 

(0+00.00, 1343.41) (3+00.00, 1344.32) 0.037 

Options 

l;urrent Kougnness vvetgntea 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Discharge 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Pavlovskii 's Method 

Pavlovskii's Method 

Pavlovskii's Method 

1342.00 to 1345.06 ft 

Subcritical 

577.32 tt•ts 

118.94 ft2 

161 .69 ft 

0.74 ft 

161 .24 ft 

1.60 ft 

1.60 ft 

0.02216 ft/ft 

4.85 ft/s 

0.37 ft 

1.97 ft 

1.00 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

Bentley Systems, Inc. Haestad Methods Sohllimtl6lj!litewMaster V8i (SELECT series 1) [08.11 .01 .03) 

1/29/2013 4:57 :16 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 3 



I 

I 

I 
GVF Output Data 

Normal Depth I 
Critical Depth 

I Channel Slope 

Critical Slope 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
1/29/2013 4:57 :16 PM 

I 

I 

Worksheet for CS 1 n=0.037 

·- -- -- ------- -----·-

1.60 ft 

1.60 ft 

0.02200 ftlft 

0.02216 ftlft 

Bentley Systems, Inc. Haestad Methods Soi1Bimtl®jll\lewMasterV8i (SELECTseries 1) [08.11.01 .03] 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 3 of 3 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

§ 
'§ 
> 
.9. 
w 

1345.20 
1345.00 
1344.80" 
1344.50 
1344.40-' 
1344.20"1 

:1 · 

1344.00 

1/2912013 4:57:26 PM 

Cross Section for CS 1 n=0.037 

Manning Formula 

Discharge 

....... ,..-1]. i~ . ___ ...~ ·I· 
• .. - ~ .• . .•• j 

: ! ..... , :. ... l 

··. l i I 
- I 

. :1 

I 
I 

0.02200 ft/ft 

1.60 ft 

577.32 ft3/s 

Bentley Systems, Inc. Haestad Methods Sollilillllll~lilmvMasterV8i (SELECTseries 1) [08.11 .01 .03] 
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Worksheet for CS 1 - Representative Flow Worksheet for CS 1 - Representative Flow 

Project Description Input Data 

Friction Method Manning Formula 

Solve For Normal Depth 

Input Data Start Station Ending Station Roughness Coefficient 

Channel Slope 0.02200 ft/ft 

Discharge 400.00 fl'/s 
(0+00.00, 1343.41) (3+00.00, 1344.32) 0.037 

Section Definitions 
Options 

~..:urrent Kougnness vve1gmeo Pavlovskii's Method 
Method 
Open Channel Weighting Method Pavlovskii's Method 

Station (ft) Elevation (ft) Closed Channel Weighting Method Pavlovski i's Method 

0+00.00 1343.41 Results 

0+02.17 1343.39 
Normal Depth 1.20 ft 

0+06.08 1343.36 
Elevation Range 1342.00 to 1345 06 ft 

0+46.73 1343.55 
Flow Area 74.57 ft ' 

0+51.63 1343.57 
Wetted Perimeter 87.25 ft 

0+60.79 1343.64 
Hydraulic Rad ius 0.85 ft 

0+70.06 1343.47 
Top Width 87.09 ft 

0+76.65 1343.59 
Normal Depth 1.20 ft 

0+83.30 1342.91 
Critical Depth 1.21 ft 

0+84.08 1342.87 
Critical Slope 0.02097 ft/ft 

0+97.26 1342.00 
Velocity 5.36 ft/s 

1+65.80 1342.55 
Velocity Head 0.45 ft 

1+69.75 1344.00 
Specific Energy 1.65 ft 

1+76.31 1344.58 
Froude Number 1.02 

1 +90.45 1345.06 
Flow Type Supercritical 

1 +96.75 1345.01 

1+97.67 1345.00 GVF Input Data 

2+03.10 1344.91 Downstream Depth 0.00 ft 
2+04.48 1344.87 Length 0.00 ft 
2+06.49 1344.81 Number Of Steps 0 
2+14.97 1344.68 

2+19.61 1344.56 GVF Output Data 

2+38.89 1344.00 Upstream Depth 0.00 ft 

2+66.92 1344.21 Profile Description 

2+67.09 1344.20 Profile Headless 0.00 ft 
3+00.00 1344.32 Downstream Velocity Infinity ft/s 

Roughness Segment Definitions 
Upstream Velocity Infinity ft/s 

Bentley Systems, Inc. Haestad Methods SohBimtll¥1itewMaster V8i (SELECT series 1) (08.11.01 .03) Bentley Systems, Inc. Haestad Methods SohBimtll¥1itewMaster V8i (SELECT series 1) [08.11 .01 .03) 

1/29/2013 4:56:14 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3 1/29/2013 4:56:14 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 2 of 3 



I 

I 

I 
GVF Output Data 

Normal Depth I 
Critical Depth 

I Channel Slope 

Critical Slope 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

'I 

I 
1/29/2013 4:56:14 PM 

I 

I 

Worksheet for CS 1 · Representative Flow Cross Section for CS 1 - Representative Flow 

- --·- -- ·--- --- ~ ... --
1.20 ft 

1.21 ft 

0.02200 ft/ft 

0.02097 ft/ft 

Bentley Systems, Inc. Haestad Methods SoltRimtlf¥1\tewMasterVSi (SELECTseries 1) [08 .11 .01.03) 

27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755·1666 Page 3 of 3 

Project Description 

Friction Method Manning Formula 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

§ 1343.80 
:g 1343.50" .. v. 
§ 1343.40; .. 
UJ "1343.20: 

"1343.00. 
"1342 .80 ..... 
1342.50: 
1342.40: 
1342.20 

Normal Depth 

....... 

J 
. ·I 

I 

1342 00_1 i .. i 
1341 .8'0. 1 • 1 I 1 I I I J I I I l I I 0 I I 

+00 0+50 1 +{:00 1 +50 2 +00 2 +5{) 3+0( 
station 

0.02200 ft/ft 

1.20 ft 

400.00 ft'ls 

Bentley Systems, Inc. Haestad Methods SoiiUIIIII~fiiDwMaster V8i (SELECT series 1) [08.11.01 .03) 

1/29/2013 4:56:00 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755·1666 Page 1 of 1 



Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Defin itions 

Station (ft) 

Worksheet for CS 2 n-0.037 

Manning Formula 

Normal Depth 

0+40.79 

0+58.80 

0+59.79 

0+64.39 

0+72.75 

0+85.25 

0+99.30 

1+02.04 

1+25.70 

1+29.42 

1+32.40 

1+38.24 

1+41 .54 

1+42.50 

1+49.00 

1+49.17 

1+49.59 

1+50.00 

1+57.72 

1+59.81 

1+62.52 

1+63.18 

1+66.24 

1+76.38 

2+08.92 

2+20.85 

2+21 .84 

0.02800 ft/ft 

1715.00 ft3/s 

Elevation (ft) 

1326.87 

1326.68 

1326.69 

1326.00 

1326.00 

1326.00 

1326.00 

1326.00 

1324.23 

1324.18 

1324.10 

1324.09 

1324.10 

1324.12 

1324.18 

1324.18 

1324.19 

1324.20 

1324.31 

1324.34 

1324.39 

1324.40 

1324.53 

1324.86 

1325.49 

1325.35 

1325.19 

Bentley Systems, Inc. Haestad Methods SoloBimtl~litewMaster V8i (SELECT series 1) [08.11 .01 .03] 

1/29/2013 4:58:1 8 PM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 3 

Worksheet for CS 2 n-0.037 

Input Data 

Station (ft) Elevation (ft) 

2+22.72 1325.42 

2+23.11 1325.39 

2+26.36 1326.00 

2+31 .66 1326.43 

2+32.23 1326.40 

Start Station Ending Station Roughness Coefficient 

(0+40.79, 1326.87) (2+32.23, 1326.40) 0.037 

Options 

Lurrem Kougnness vve1gnteo 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Pavlovskii's Method 

Pavlovskii's Method 

Pavlovskii's Method 

1324.09 to 1326.87 ft 

2.36 

217.49 

171 .11 

1.27 

170.83 

2.36 

2.55 

0.01767 

7.89 

0.97 

3.32 

1.23 

ft 

ft2 

ft 

ft 

ft 

ft 

ft 

ft/ft 

fils 

ft 

ft 
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Results 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

1/29/2013 4:58:18 PM 

Worksheet for CS 2 n-0.037 

Supercritical 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity tus 

Infinity tus 

2.36 ft 

2.55 ft 

0.02800 tuft 

0.01767 tuft 

Bentley Systems, Inc. Haestad Methods Sohitimtl~fitewMaster V8i (SELECT series 1) (08.11.01.03] 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

1327.00 
1325.SC• 
1328.60 
1326.40 
1325.20 
132s.oo·· 

c 1 3o25.8C•. 
~ 1325.£0 
iii 1325.40 
w 1325.20: 

1325.00" 
13.24.80 
·tJ24.c·O. 
1324.40. -
13.24.20 
1324.0(). 

t___ 

0+50 1+00 

Cross Section for CS 2 n-0.037 

Manning Formu la 

Normal Depth 

1+50 
Station 

' 2+C•t> ' 

" I 

I 

I 
I 

·· I 
I 

0.02800 tuft 

2.36 ft 

1715.00 ft'/s 

Bentley Systems, Inc. Haestad Methods Sollililllllli\efilewMasterV8i (SELECTseries 1) (08.11 .01.03] 
1/29/2013 4:58:34 PM 27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 1 of 1 



Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 2 - Representative Flow 

Manning Formula 

Normal Depth 

0+40.79 

0+58.80 

0+59.79 

0+64.39 

0+72.75 

0+85.25 

0+99.30 

1+02.04 

1+25.70 

1 +29.42 

1 +32.40 

1+38.24 

1+41.54 

1+42.50 

1+49.00 

1+49.17 

1+49.59 

1+50.00 

1+57.72 

1+59.81 

1+62.52 

1+63.18 

1+66.24 

1+76.38 

2+08.92 

2+20.85 

2+21 .84 

0.02800 ft/ft 

400.00 ft' /s 

Elevation (ft) 

1326.87 

1326.68 

1326.69 

1326.00 

1326.00 

1326.00 

1326.00 

1326.00 

1324.23 

1324.18 

1324.10 

1324.09 

1324.10 

1324.12 

1324.18 

1324.18 

1324.19 

1324.20 

1324.31 

1324.34 

1324.39 

1324.40 

1324.53 

1324.86 

1325.49 

1325.35 

1325.19 

Bentley Systems, Inc. Haestad Methods SoloBimtl~litawMaster V8i (SELECTseries 1) [08.11 .01 .03) 
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Worksheet for CS 2 - Representative Flow 

Input Data 

Station (ft) Elevation (ft) 

2+22.72 1325.42 

2+23.11 1325.39 

2+26.36 1326.00 

2+31 .66 1326.43 

2+32.23 1326.40 

Start Station Ending Station 

(0+40.79, 1326.87) (2+32.23, 1326.40) 

Options 

Gurrent Kougnness vve1gmeo 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Normal Depth 

Elevation Range 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Pavlovskii 's Method 

Pavlovskii's Method 

Pavlovskii's Method 

1324.09 to 1326.87 ft 

1.33 ft 

74.51 ft' 

104.30 ft 

0.71 ft 

104.19 ft 

1.33 ft 

1.41 ft 

0.02227 ft/ft 

5.37 ft/s 

0.45 ft 

1.78 ft 

1.12 

Roughness Coefficient 

0.037 

Bentley Systems, Inc. Haestad Methods SoloBimtl~lilawMasterV8i (SELECTseries 1) [08.1 1.01 .03] 
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Results 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

1/29/2013 5:1 1:41 PM 

Worksheet for CS 2 - Representative Flow 

Supercritical 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ft/s 

Infinity ft/s 

1.33 ft 

1.41 ft 

0.02800 ft/ft 

0.02227 ft/ft 

Bentley Systems, Inc. Haestad Methods SohBimtl®j!l\tewMaster V81 (SELECT series 1) [08.11 .01 .03) 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section for CS 2 - Representative Flow 

Manning Formula 

Normal Depth 

0.02800 ft/ft 

1.33 ft 

400.00 ft' /s 

Cross Section Image 

1327.Co0 mssoh 1325.&0 
1325.40 
132Eo.2{) 
13-25.!)() 

c 1325.80 
:g 1325.&0 
6 1325.40 
w 1325.20. 

1325.C•O 
1324.80 
1324.&C· 
132 4.40 
1324.20 
1324.C·O 

L__ 

0+50 

1/29/2013 5:11 :51 PM 

I 

I 
I 
I 
I 

! 'rl ~ I 

1 +C.O 1 +50 2 +0~· 
Statio r1 

I 
I 
J 
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Worksheet for CS 5 n=0.037 Worksheet for CS 5 n=0.037 

Project Description Input Data 

Friction Method Manning Formula 

Solve For Normal Depth 
Station (It) Elevation (It) 

Input Data 1 +96.87 1226 02 

1+97.11 1226 03 
Channel Slope 0.01400 ftlft 

Discharge 1906.00 ft3is 
2+06.42 1226.33 

2+09.26 
Section Definitions 

1226.40 

2+23.74 1226.82 

2+27 .31 1226.89 

2+34.91 1227.12 

Station (It) Elevation (It) I 2+43.69 1227.35 ___ _j 

2+66.15 1227.60 

0+00.00 1229.38 2+82.09 1227.81 

0+07.12 1229.19 2+82 .85 1227.80 

0+17.01 1228.88 2+88.33 1227.86 

0+36.70 1228.13 2+88.85 1227.85 

0+39.82 1228.00 2+94.04 1227.87 

0+42.08 1227.88 2+94.43 1227.87 

0+55.82 1227.20 3+00.00 1227.86 

0+74.69 1226.24 

0+80.29 1226.00 

0+99.19 1226.00 

1+03.41 1226.00 

1+04.57 1226.00 

1+05.07 1226.00 

1+17.14 1226.00 

1+28.92 1226.00 

1+30.08 1226.00 Start Station Ending Station Roughness Coefficient 

1+49.06 1225.38 

1+50.00 1225.39 
(0+00.00, 1229.38) (3+00.00, 1227.86) 0.037 

1+51.06 1225.40 

1+52.83 1225.44 
Options 

1+78.48 1226.00 ~,;u rrem Kougnness vve1gmea Pavlovskii's Method 
Method 

1+80.38 1226.00 Open Channel W eighting Melhod Pavlovskii's Method 

1+84.07 1226.00 Closed Channel Weighting Method Pavlovskii's Method 

1+89.95 1226.00 

1+95.72 1226.00 
Results - -

1+95.78 1226.00 Normal Depth 2.46 ft 

1+96.22 1226.00 Elevation Range 1225.38 to 1229.38 It 
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Results 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top Width 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

1/29/2013 4:58 :47 PM 

Worksheet for CS 5 n=0.037 

Subcritical 

328.70 ft2 

243.92 ft 

1.35 ft 

243.83 ft 

2.46 ft 

2.32 ft 

0.01831 tuft 

5.80 tus 

0.52 ft 

2.98 ft 

0.88 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity tus 

Infinity fVs 

2.46 ft 

2.32 ft 

0.01400 fVft 

0.01831 tuft 

Bentley Systems, Inc. Haestad Methods SohRimtl@,elitewMaster V81 (SELECT series 1) (08.11 .01 .03] 

27 Siemons Company Drive Suite 200 W Watertown , CT 06795 USA +1-203-755-1666 Page 3 of 3 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

1229.50 

1229.C•O 

12213.50 

12.28.00 
c 
0 
:g 12.27.50 
> 
0 
w 1227.00 

1225.50 

1225.00 

1225.50 

Cross Section for CS 5 n=0.037 

Manning Formula 

Normal Depth 

0.01400 tuft 

2.46 ft 

1906.00 ft'is 

0+00 0+50 "1+00 , 1+50 2...oo 2+50 3+DC 
Station 
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Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Discharge 

Section Definitions 

Station (ft) 

Worksheet for CS 5 - Representative Flow 

Manning Formula 

Normal Depth 

0+00.00 

0+07.12 

0+17.01 

0+36.70 

0+39.82 

0+42.08 

0+55.82 

0+74.69 

0+80.29 

0+99.19 

1+03.41 

1+04.57 

1+05.07 

1+17.14 

1+28.92 

1+30.08 

1+49.06 

1+50.00 

1+51 .06 

1+52.83 

1 + 78.48 

1+80.38 

1+84.07 

1+89.95 

1+95.72 

1+95.78 

1 +96.22 

0.01400 ft/ft 

400.00 ft3/s 

Elevation (ft) 

1229.38 

1229.19 

1228.88 

1228.13 

1228.00 

1227.88 

1227.20 

1226.24 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1225.38 

1225.39 

1225.40 

1225.44 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 

1226.00 
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Worksheet for CS 5 - Representative Flow 

Input Data 

Station (ft) Elevation (ft) 

1+96.87 1226.02 

1+97.11 1226.03 

2+06.42 1226.33 

2+09.26 1226.40 

2+23.74 1226.82 

2+27.31 1226.89 

2+34.91 1227.12 

2+43.69 1227.35 

2+66.15 1227.60 

2+82.09 1227.81 

2+82.85 1227.80 

2+88.33 1227.86 

2+88.85 1227.85 

2+94.04 1227.87 

2+94.43 1227.87 

3+00.00 1227.86 

Start Station Ending Station 

(0+00 00, 1229.38) (3+00.00, 1227.86) 

Options 

(.;urrem Kougnness vve1gmea 
Method 
Open Channel Weighting Method 

Closed Channel Weighting Method 

Results 

Normal Depth 

Elevation Range 

Pavlovskii's Method 

Pavlovskii 's Method 

Pavlovskii's Method 

1225.38 to 1229.38 ft 

1.30 ft 

Roughness Coefficient 

0.037 
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Results 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Normal Depth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profi le Headloss 

Downstream Velocity 

Upstream Velocity 

Normal Depth 

Critical Depth 

Channel Slope 

Critical Slope 

1/29/2013 5:1 2:43 PM 

Worksheet for CS 5 - Representative Flow 

106.89 ft2 

152.99 ft 

0.70 ft 

152.95 ft 

1.30 ft 

1.19 ft 

0.02349 fUft 

3.74 fUs 

0.22 ft 

1.52 ft 

0.79 

Subcritical 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity fUs 

Infinity fUs 

1.30 ft 

1.19 ft 

0.01400 fUft 

0.02349 ft/ft 
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Cross Section for CS 5 - Representative Flow 

Project Description 

Friction Method 

Solve For 

Input Data 

Channel Slope 

Normal Depth 

Discharge 

Cross Section Image 

1229.50 

c 
0 
:g 
> 
.9. 
w 

0+00 0+50 "1+00 

Manning Formula 

Normal Depth 

1+50 2+00 2+50 
Station 

:k)( 

0.01400 fUft 

1.30 ft 

400.00 ft3/s 

Bentley Systems, Inc. Haestad Methods SohBimtlli>,entewMaster V8i (SELECTseries 1) [08.11.01 .03] 

1/291201 3 5:12:48 PM 27 Siemons Co mpany Drive Su ite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 



. . 
; . . 

APPENDIX N 

Brainstorming Meeting Notes 

SKYLINE FAN DCR 



I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

MINUTES 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Brainstorming Meeting 

D ate: 
Contract No.: 

September 24, 2012 
2012-006 

SEI Project No. 04234 

Mtg . Comment 
Item 

Task 1 Project M anagement 
Task 2 Data Collection and Base Hydrology Conditions Analysis 

Task 3 Alternative Analysis 
New 3.32 Key Comments 
Items SV- The D CR has two outcomes. 1. The D CR validates a project that can be 

added to the CIP and goes to design. 2. The D CR does not validate a project 
because of technical issues or cost. 

HK- Town wants to reduce O &M cos ts. 
- Parks Master Plan for regional trail head is approved. 

VS -Multi use trails and things in ADMP were provided for on top the basin. 
These uses were not allowed inside basin. 

P:\ Buckcyc\04234Sk-ylinc Wash OCR\Admin\ Mcetings\Meeting Brainstorming MINUTES - Skyline Fan OCR 9-24-12.docx 

SUNRISE 
ENGINEERING 

I 

Action By 

3.33 Evaluation Criteria 
1- Cost- Capital Plus O &M ( ) 

2- Minimize/mitigate flood hazards ( ) 

3- Reduce in area the regulatory floodplain; meet FEMA requirements ( 

4- Public/ stakeholder acceptance ( , ) 

5- Adhere to LA guidelines for AD MP (Kinder and gentler (K&G)) (D S, 

6- Meet the State/Federal Agencies' requirements (DS) 

7- No Adverse impact to adjacent properties (minimize) (D S) 

8- Implementation ( ) 

9- Facilitate roadways ( ) 

10- Cost share partners benefitted ( ) 

11 - Not negatively impac t in price adjacent properties ( 111 

12- Minimize Safety hazards ( , D S) 

13- Impacted ownerships ( · I I , D S) 

14- E nvironmental/ cultural impac ts ( ) 

15- Meets H&H criteria (D S) 

16- Political Acceptance ( t , 

17- Multi-use opportuni ty ( ) 

, , D S) 

3.34 I Design Criteria 
1- Free Board 

No standard for regional basin, 1' acceptable per H&H D ept 

1' above 1 00-yr design w.s. elevation - KAG follow up w / Amir 
What happens to greater than 100-yr event? D own Skyline or 
down P rospect? D own Sky]jne is historic path, but current 
developments may see Prospect as historic path. 

2- Lateral Erosion 
Prospect wash considered a fan? 

Not on FEMA map, but similar to a fan 
Duration o f flow w/improvements in place. 

Caliche level - Needs Geotech Analysis 

Possible Easement over erosion set back - Monitor erosion & 
correct as needed. 

SUNRISE 
ENGINEERING 



3.35 

-

~· 
(~" 

Alternatives 
Alternative 1 -Big Basin - no Channel lm12rovement 

1- 13 Po tential 404 issues to Skyline Wash for all alternatives 

2- Analyze capacity o f Skyline Wash to handle residential flows for all alts. 

3- 1' freeboard in basin. 

4- Consistent sediment analysis w I ADMP + Annual sediment x3 + 1 00-yr 

5- C Approach ASLD regarding their requirement for discharge into prospect 

wash. 

6- Watson & Roosevelt crossing should be one 48" pipe each. The project 

will only pay for the culvert crossings for the increased flow. 

7- C Delete environmental remediation cos t from prospect wash based on 

future discussion w / ASLD 

8- Verify I determine capacity of Prospect wash at different locations ( ) 
9- $ 10,0001 Acre low for land cos t 

10- C Potential, where needed, hardened channel in Prospect Wash to handle 

scour based on monitoring of wash after project 

11 - G eotech analysis in Prospect Wash in channel bottom & bank (3 to 4 

borings per location, 3 to 4 locations 

12- B Diversion of some flow to sustain Skyline Wash, prefer stream flow or 

bleed off from bo ttom of basin, canno t be bled off top of basin. 

13- i\ Excavation cost underes timated due to hard dig, $27 ICY blasting, 

$15ICY ripping. 

14- t\ Examining a different location upstream of Apex 

15- t\ Locating wes t boundary of the basin with respect to Prospect Wash; 

Minimize outfall channel 

16- A Stepping the basin 

17- 1\ Two basins one to take flow from N E & second flows from N W 

18- Longer flows consistent in Prospect because of Basin ( ) 
19- A Feasibility of depth of basin based on exis ting material & bedrock 

20- Refine basin maximize surface area to capture volume & minimize digging 

in bedrock 

SUNRISE 
ENGINEERING 

3.35 

3.36 

3.37 

SUNRISE 
ENGINEERING 

Alternative 2 -Channel Im12rovement 
1- Watson & Roosevelt crossing up size to handle design flows 

2- Diversion structures ques tionable 

3- 75% of Propect Wash cross sections were contained within the banks; 

fl exibili ty fo r ASLD on developing land 

4- Set an easement purchase over entire channel length & monitor erosion; 

possible most cos t effective 

Alternative 3- Smaller Basin & Channel 
1- Same as # 7, #9, # 13, #3 Alt 1 (most of Alt 1 issues) 

2- Need to be comfortable wlscour issues regardless of ASLD input 

3- Monitor scour & lateral erosion Alt 2, #s 1,3 ,4 

4- Utili ze fill material from basin excavation; could be cost saving 

5- Magic discharge fo r Prospect Wash no t needing improvements 

N ew Alternative 
1- Look at ADMP sugges tion & base all unit costs to be the same between 

ADMP&DCR 

1. NOAA 14 
2. D elete lower 2 basins & channel to FRS 
3. Outlet not prospect wash but Skyline Wash 

2- Floodwalls to outlet (ADMP plan for Skyline Wash) look at residual flows 

in Skyline w I Alt 3 in place 

3- Finalize Prospect Wash alignment, avoid multiple road crossings (Add to 

AI t 1 ,2,3) 
4- 2 channel & a basin at apex 1/2 channel diversion to Prospect ( I , 

) 

Prospect Wash design criteria to be: Bing to 

• Long term scour controls. "Magic" flow rate and duration to match existing agree to 

long term scour depth. 

• An easement to lateral erosion limits to be purchased . 

• Monitor erosion, co rrect as required . 

• Alt 1 has low flow, will low flow rates comply with the long term scour 
criteria? Or have ano ther criteria or none? 

• As D evelopment occurs, may encroach into easement if monitoring shows no 
movement or erosion protection will be provided. 

Prior to next meeting: District and 

• Review G eotechnical scope for caliche mapping . Hans 

• Proposed bo ring locations 

• Soil sampling locations 

• H ans' to review alternatives with Town . 

--
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SUNRISE 
ENGINEERING 

3.38 Progress Meeting Shall have the following outcome: ALL 

• Consensus on Geotech scope, when to conduct and where . 

• Alt 4, which one to move forward with? Sunrise to develop an exhibit with all 
potential basin options. 

• Alt 2 moving forward with analysis? 

• Prospect Wash criteria . 

• 
T ask 4 Recommended Alternative Analysis 
T ask 5 D esign Concep t Rep ort 

N ext Submittal 
Alternatives Analysis Submittal Meeting D ecember 3, 2012, FCD MC INFO 

N ext Meeting INFO 
Progress Meeting #5, 8:00 to 9:30a, FCD MC 

The foregoing is considered to be a true and accurate record of all items discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise Engineering Inc. 

Ricky M. Holston, P.E. 
Project Manager 
rbolston@s unri se-eng-.com 
480-7 68-8600 

SIGN-IN- Skyline Fan OCR 

Brainstorming Meeting 

Date: 
Contract No.: 
SEI Project No. 

NAME 
Ricky Hols ton 
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MINUTES 
Town of Buckeye I Flood Control District of Maricopa County 
Skyline Wash OCR 

Kick off Meeting 

Date: 
Contract No.: 
SEI Project No. 

Note: 

June 19, 2012 
2012-006 
04234 

Bolded items arc captured meeting statements and comments 
Italicizerl items arc Sunrise follow up 
*r\ ~teri ~ked name~ r..:c1uin:d fo llow up 

Meeting Items: 
1. Project Approach 

SUNRISE 
ENGINEERING 

1.1. Three pre-determined alternatives and a fourth alternative that is yet to be determined. 

1.2. E limination of dam or dam-like structure from consideration. 

1.3. Review District's Letter dated April 14, 2001. 

1.3.1.Three pre-determined alternatives are not a whole fan solution. \'(!here the ADMP identifies 
tl1ree basins for a whole fan solution. 

1.3.2.Three pre-deterrnined alternatives do not incmporate berms. 

1.3.3.Detention basins will be designed with District and Town criteria and aesthetic treatments to 
blend the basin in witl1 tl1e surrounding landscape. 

1.3.3.1. Fan development in Town zoning to be low density, which will also blend 
with existing landscape. 

1.3.3.2. Sunrise shall turn a ny proposed basins along contour to prevent 50 ft cuts at 
the north end . 

1.3.4.Channels will be of a softer gentler nature, min.imallining efforts, use of drop structures, etc. 
ADMP recommends walled-levee corridors. 

1.3.4.1. An example project is in Scottsdale. No basin, channel only that is amour flex 
grass lined with custom amour flex blocks that are larger than stock. 

1.3.4.2. *Dennis to supply a lis t and photos of similar projects. Scottsdale has very 
natural looking regional conveyances. 

l': \ 13uckcye\ 04234Skylinc Wash DC:R\ 1\dmin\ Mcccings\ Kick Off Meeting MIN UTES - Skyline Wash DC:R 6-19- 12.docx 

1.3.5 .Hydrology will address peak discharge from 100-yr 6-hr or 24-hr storm event. 
1.3.5.1. Tom Renckly asked for a Flood Response Plan (FRP) to be included in the 

2. Project Phases 

project as a future task. The Flood Response Plan will show inundation limits and 
provide an early warning plan. As this is going to be a 100-yr facility that all storm 
flows will be routed through. Even though the facility will work as planned, the 
FRP goes a long way to showing the public that a greater then 100-yr event can 
still "flood". The need for an FRP will be noted in the DCR as a future item to be 
considered at construction drawing preparation. It was determined by the group 
that the FRP will have no impact on the alternative chosen. 

2.1. Data Collection / Hydrology Update 
2. 1.1.Data Collection 

2.1.1.1. *Sunrise shall request project files from Eric Feldman or Jim Smith, cc Tony. 
2.1.1.2. Ken is working a technical memo for FRS#3 that looked at concentrated full 

fan flow at two different locations at the FRS. The FRS performance is not 
affected by these concentrated flows. 

2. 1.2.Prel.iminary NOAA 14 model run 
2.1 .2.1 . *Li and Bing will have a side conversation regarding model. 

2.2. Alternatives 
2.2. 1.Schematic Alternatives Exhibit witl1 preliminary NOAA 14 flow rates and volumes 

2.2.1.1. Hans asked, what are the design criteria for natural channel and erosion 
setbacks. The District does not have set criteria, use the ADMP and the Lateral 
Erosion Draft document. The Lateral Erosion Draft document typically refers to 
non-alluvial fan channels, but has been recently updated to include alluvial fans . 
Bing to send the latest copy. 

2.2.1.2. Amir suggested an offline basin. The advantage is low flow sediment is not 
caught in a basin, sending clear water downstream. Clear water cannot be sent 
down stream without accounting for its erosion potential. The disadvantage to an 
off-line basin is the fan channel could still move creating problems with getting 
flow into the basin reliably. 

2.2.1.3. Kathryn suggested starting the channel further upstream ofthe Apex and 
turning it. This would put the channei perpendicular to the t1ow and catch ali the 
flow. 

2.2.1.4. Dennis suggested companion channels, two channels that carry half the flow 
each. They can even be made to braid in and out like existing channels. 

2.2.1.5. Sunrise shall draft a channel criteria for the Alternatives that includes the use 
of the existing washes. 

2.2.2.Ex.ist.ing Washes Exhibits with preliminary NOAA 14 flow rates 

2.2.3.Brainstorming Meeting Agenda 
2.2.3.1. At next meeting the Team will bring a list of potential Alternatives to vet out. 
2.2.3.2. *Sunrise to begin a criteria list with which to compare and select alternatives. 

The list shall include, flood control, maintenance costs, capital costs, ADMP 
criteria. 



2.3. Recommended Altern a rives Analysis 
2.3.1. Once the Recommended Alternative is selected the District will internally present the 

project to management as a progress report. 

2.4. D CR and Conceptual Plans Report O utline 
2.4.1.15% Conceptual Plans 

2.4.2.DCR Report Outline 

3. Sedimentation A nalysis work plan 
3. 1. Work Plan 

3.1.1.*Sunrise shall forward the plan to *Tony to distribute to District. 

3.2. Sampling Locations 
3.2.1. Sunrise to send dxf of sampling locations to District. Sent 
3.2.2. Sunrise will not collect sediment samples until after Brainstorming meeting. This is 

to coordinate sample locations with Alternative alignments. 
3.2.3. Sunrise to look into sampling at 3 to 4 feet deep. The GeotedJ sqys 3 to 4 feet deep is no 

problem. Thry normai!J use a hand auger to get to depth then use a sample grabber to get the sample. 

4. Site Visit 
*Tony to coordinate District personnel and let us know a few dates. 

5. Schedule 

The foregoing is considered to be a true and accura te record of all items discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Next Meeting: Tues July 17, 2012, 10:30AM, Buckhorn Mesa/Guadalupe 

Sunrise Engineering Inc. 

Ricky M. Holston, P .E. 
Project Manager 
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AGENDA 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #2 

Date: 
Contract No.: 

July 17, 2012 
2012-006 
04234 SEI Project N o. 

Mtg.ltem Comment 
Task 1 Project Management 
Task 2 Data Collection and Base Hydrology Conditions Analysis 

2.1 Review Base Hydrology Conditions Tech Memo. 
-Submitted, District to reveiw 

T ask 3 Alternative Analysis 
3.1 List of Alternatives to vet out. 

-Spli t channel, no basin option. T he biggest concern is how to spli t the 
flow reliably? District and SEI don't think it can be done reliably. 
Remove from list. 
-Flood Wall option, the walls would bring up issues with levy walls. 
There will have to be a balance between flood wall or erosion setbacks 
-

3.2 Design Criteria 
-To convert an alluvial fan to inactive the following has to be done. 

Apex has to be controlled. 
Channels have to be able to convey flow. 
Erosion setbacks are not FEMA required. An erosion setback would 

show that an allowance has been made for the channel to move as a 
natural riverine process wr.ile still conveyL."lg the controlled flo,v rate. 

New 3.3 Can Bing agree to inactivate an alluvial fan would allow the use of the 
erosion and sediment guidelines even though the channel is on a fan. 
Tony to schedule a meeting with Bing to review. 

3.4 Run preliminary sedimentation model on S~7line Wash to see what kind 
of erosion and lateral migration is expected at current control flow rates . 

3.5 Prior to Brainstorming meeting have email discussion to vet out channel 
only option. 

3.6 Circulate Brainstorming Meeting agenda 
The following need to be included in the meeting 
-Explain erosion setback vs floodplain. 
-Cross section exhibit w /channel and walls 

P: \ lluckcyc\ 04234Skylinc Wash DCR\ !Idmin\ Mcctings\ Mcecing # 2 MINUTES - Skyline Wash DCR 7-17- 12.docx 

SUNRISE 
ENGINEERING 

Action By 

District 

INFO 

INFO 

District 

SEI 

SEI 

SEI 

~»Jb.SUNRISE ~ENGINEERING 

3.7 Design criteria matrix, determine cost per foot for different channel SEI 
sect1ons. 

3.8 Run Prospect \Vash and Skyline Wash to determine capacity, place SEI 
results in an exhibit and tables 

3.9 Erosion hazard setbacks (EHS) will allow the use of an existing channel INFO 
(cos t savings), while providing area for it to laterally migrate. T he 
Distric t cannot control an EHS, if the EHS is beyond the floodplain . 
The District can limit development in a floodplain. The EHS limits can 
be controlled via flow and/ or channel slope. 
EHS limits are 3:1 or 6:1 from scour depth up to surface. 6:1 if no 
historical single-event lateral erosion distance is available from rectified 
aerial photos. 3:1 if the single-event lateral erosion distance is available 
and is added to the com putation of lateral erosion distance. 

T ask 4 Recommended Alternative Analysis 
Task 5 Desig n Concept Report 

N ext Submittal 
Alternatives Analysis Submittal Meeting December 3, 2012, FCDMC INFO 

Next Meeting INFO 
Site Visit July 30, 2012, 7:30a, invite sent out to District sta ff, not Hans 
or Ric~l'· 
Brainstorming Meeting September 18, 2012, 10:30a, FCDMC 

T he foregoing is considered to be a true and accurate record of all items discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise E ng ineering Inc. 

Ricky M. Holston, P .E. 
Project Manager 
rholston0hunrise-cng.com 
480-7 68-8600 
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MINUTES 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #3 

Date: 
Contract No.: 

July 30, 2012 
2012-006 
04234 SEI Project N o. 

Mtg. Comment 
Item 

Task 1 Project Management 
Task 2 Data Collection and Base Hydrology Conditions Analysis 

Task 3 Alternative Analysis 
3.10 Sediment Analysis 

-Sedirnent approach #2 (clear water, pivot point for equilibrium slope spaced 500' 
assumed drop structures) is good, assuming a basin is installed and clear water as 
conveyed downstream. 
-Sediment #3 (State Standard, sedin~ent laden water) approach is good for no 
basin and sediment flow. 

3.1 1 Skyline Wash Setbacks 
-If apex is con trolled then we can use engineering judgment to apply erosion 
setbacks to Skyline \'V'ash. 
-The same issues relating to lateral erosion setbacks that apply to Prospect \'V'ash 
appear to apply to Skyline Wash (refer to 3.17, below). 

3.12 -2'-3' boulders on fan go t tl1ere via high flow and/ or debris flows. 

SUNRISE 
ENGINEERING 

Action By 

INFO 

INFO 

INFO 
-Any kind o f pending in a basin will drop tl~is out. This kind of debris flow is what 
will flll a channel, causing it to move (alluvial fan process). 

3.13 E rosion setback is floodway line of main channel edge. INFO 
3.14 -Basin has to have enough volume to capture large sediment event. INFO 

-A basin at tl~e apex is understood to capture all sediment and debris and to 
discharge clear water. 
-A sediment basin, located upstream from and immediately adjacent to the 
detention basin, may serve to concentrate sediment and debris and reduce tl~e 
extent of required maintenance. 

P: \ Buckcyc\ 04234Skyline Wash DCR\ 1\dmin\ Mcctint,"\ Mccting # 3 MI N UT ES - Skyhnc Wash DC:Il. 7-30- 12.docx 

SUNRISE 
ENGINEERING 

3.15 Channel only option INFO 
-Lots of maintenance with channel only due to amount of sediment that is 
transported and deposited. 
-Make sure there are no pooling areas that could drop sediment and fi ll channel. 
-The feasibili ty of reliably capturing flow absent a basin or levees merits further 
examination. 
-The distribution of sediment and debris into the channel could cause avulsion. 

3.16 Work with Town to find funds or other avenues to maintain the basin. INFO 

3.17 Prospect Wash INFO 
-Has high capacity. This is suspect because typical channel in Maricopa County is 
under capacity. 
-May have been part of the fan 1000's of years ago. 
- Since the wash is in close proximity to the fa n and may have been an active part 
of the fan at one time, indicates that the methodology for estimating lateral 
erosion setbacks for a riverine environment may not be applicable. 

3 Improvements 3 scenarios: 
-No change to channel 
-Add over bank areas to gain capacity 
-Full channel improvem ents 

Design criteria: 
-Can cut extra benches for flow capacity don't need to show stable in new area just 
move erosion setback line to new floodway or channel edge. 
-Prospect can have steep side slopes and they are stable due to caliche sides. 
-Erosion setback can be justified because side slopes are caliche vs . alluvium. 
-Side slope revetment of existing side slopes is preferred over constructed channel 
-Cannot let sediment accumulate in channel. 
-Use rip-rap revetment in side slopes in gaps between caliche. Both longitudinally 
along channel and vertically. 
-Use rip-rap toe protection. 
-The estimation of the lateral erosion setback line from either the boundary of the 
existing floodway or the boundary of an excavated overbank area should be 
clarified. 
-The estimation of lateral erosion setbacks based on the presence of caliche and 
cementitious soils may be problematic due to the non-homogenous nature of 
those formations and the difficultly in identifying where those formations are 
present. 
-A portion of Prospect \'V'ash has been used extensively for firearms practice and 
will require remediation. 

3.18 Geotechnical SEI 
-May have to amend future Geotech study to find caliche level in Prospect Wash. 
-Ask TP.rracon ~ hout find ing caliche vs. hedrock with seismic refraction survey. 

Task 4 Recommended Alternative Analysis 
T ask 5 D esign Concept Report 



SUNRISE 
ENGINEERING 

N ext Submitta l 
Alternatives Analysis Submittal Meeting D ecember 3, 2012, FCDMC INFO 

N ext M eeting INFO 
Brainstorming Meeting September 24, 2012, 1:00 to 4:00p, FCDMC 

The foregoing is considered to be a true and accurate record of all items discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise E ng ineering Inc. 

Ricky M . H ols ton , P.E . 
Project Manager 
rhol::;ron({L sunrise Cll)!.C<>m 

480-768-8600 
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SUNRISE 
ENGINEERING 

MINUTES 
Town of Buckeye I Fl ood Control District of Mari copa County 

Skyline Wash DCR 

Meeting #4 

Date: 
Contract No.: 

August 27, 2012 
2012-006 

SEI Project No. 04234 

Mtg. Comment 
Item 

Task 1 Project Management 
Task 2 Data Collection and Base Hydrology Conditions Analysis 

Task 3 Alternative Analys is 
New 3.19 T he District has to have design criteria that will ensure the design will no t fail thus 

ensuring the public's sa fe ty. 
3.20 Sunrise to work up a caliche exp loration scope. This scope could include a 

Geotech walking Prospect Wash and mapping linllts of caliche, some core samples 
and testing to determine caliche strength. 
-Hans likes Ken E uge. 
-Bing, reques ted 6 borings, 3 in the bottom of Prospect Wash and three behind 
the side slopes. 

3.21 The District was in agreement that furth er geotechnical exploration for caliche 
could be pushed to final design. The report would need to include 
recommendations for the final design team. Cost es timates need to include a 
range of costs based on no caliche to some amount of caliche the Team agrees to. 

3.22 Terracon the Geotechnical Engineer said via email the results of the seismic 
refraction survey will only be reliable to the top of a hard layer. This layer can be 
caliche or bed rock. 
-There was discussion to forgo the seismic refraction survey which is scheduled to 
be completed after the Brainstorming Meeting. T he Team decided to keep the 
survey as it would give depths to hard dig whether it is caliche or bed rock. 

P:\ 13uckcye\ 04234Skyline Wash DCR\ Admin\ Mcctini,>S \ Mccting # 4 tviiN UTf\S - Skyline Wash OC R 8-27- 12.docx 

Action By 

INFO 

SEI 

INFO 

INFO 

SUNRISE 
ENGINEERING 

3.23 I Scott questioned what is more important to know the basin constraints or the I INFO 
geo technical and hydraulic linuts o f Prospect wash. 
-The linllts of Prospect \'(/ash drive the basin size, the more flow Prospec t is 
capable o f, the smaller the basin. It is in the scope to obtain soil samples in 
Prospect \'(/ash that will allow Sunrise to hone in on scour potential. Coming into 
the Brainstorming meeting Sunrise will run a scour analysis on Prospect \'(/ash 
using the ADMP soil data. This will give a ball park estimate of the erosion 
potential of Prospect Wash at different flow rates. 
-The basin design is driven by the depth to bedrock/ hard dig, and downstream 
channel invert. The seismic refraction study will determine depth to hard dig. 
Channel invert will be worked out in Alternative A nalysis. 

3.24 I Scott conveyed that the Brainstonning meeting and the DCR process must first I INFO 
have a 50,000 ft level of costs to see if a particular alternative stands out. Then 
that alternative can be honed in on. 

3.25 I State Land will give an drainage easement and flowage easement for Prospect 
Wash and basin. This will allow State Land to include the easement area in density 
calcs within the Town. The Town will accept the easement in the short term but 
long term they want the easement to convey to an HOA for future maintenance. 

3.26 I No erosion se tback required if channel revetment is added. There are various I INFO 
options o f placing rip rap at channel edge, at erosion se t back line or somewhere in 
between and the revetment can be launchable rip rap. See Bings Bank Protection 
cross sections, attached. Bing to send original point power file to Sunrise for use 
at Brainstorming meeting. Received fi le. 
-Launchable rip rap provides protection for the intended water coarse and also the 
fan if a channel starts cutting from the back side. 

3.27 I In areas where rip rap will be installed behind channel sides between gaps in I INFO 
caliche. The rip rap must be installed so there are no gaps. T his means, bring rip 
rap in to channel bank and edge o f caliche. 

3.28 I SEI to send geotechnical sampling points exhibit to Tony. Tony to circulate at I SEI 
District. 

3.29 I Town thinks Alianto solution is a channel only on a fan. CVL did design. I INFO 
-Bing to get with Lynn Thomas and send over report. Received report. It's a 
channel only option, but it is not at the apex. 

3.30 I Brainstorming Meeting Agenda I INFO 
Exhibit List 

1. Cost Analysis for 3 Alternatives. This shall include cost table for rip rap 
revetment $perLF for all three rip rap placement options and launchable 
rip rap and lateral erosion setback only cost. 

2. Maps 
3. Channel cross sections 
4. Hydrology and hydraulics exhibits 
5. Schematic map w/ peak flows and volumes. 
6. FEMA Map with current floodplain and benefit area and secondary 

washes that will not be intercepted into a basin. 
7. Ownership l-1ap 

Additional comments to arrive via email. 
3.31 I All exhibits, hydrology data, cost estimates shall be sent to Hans and T ony for I SEI 

review 9/7. 



SUNRISE 
ENG I NEE RING 

Task 4 Recommended Alternative Analysis 
Task 5 Design Concept Report 

Next Submittal 
Brainstorming Meeting Exhibi ts, Hydrology D ata, Scour, and Cost Estirnates- INFO 
September 7, 2012 
Alterna tives Analysis Submittal Meeting D ecember 3, 2012, FCD MC 

N ext Meeting INFO 
Brainstorming Meeting September 24, 201 2, 1:00 to 4:00p, FCD MC 

T he foregoing is considered to be a true and accurate record o f aU items discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsis tencies. 

Sunrise Engineering Inc. 

Ricky M. Holston, P.E. 
Project Manager 
rhobton@,unrisc cn~.com 
480-7 68-8600 
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~ ... %4SUNRISE 
~ENGINEERING 

MINUTES 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #5 

D ate: 
Contract No.: 

October 4, 2012 
2012-006 

SEI Project No. 04234 

Mtg . Comment 
I tem 

Task 1 P ro jec t M anagement 
T ask 2 D ata Co llection and Base H yd rology Conditio ns An alys is 

T ask 3 Alterna tive Analysis 
3.34 • Regional basin criteria confirmed, one foot o f freeboard 

• Excess discharge (above 100-yr design event) needs to continue down historic 
path. In this case if Prospect is being used as basin outlet, flows grea ter tl1 en 
100-yr even t must go down Skyline \\lash in its historic patl1. 

3.38 Progress Meeting Shall have tl1e following outcome: 

• Consensus on Geotech scope, when to conduct and where. 

• Alt 4, which one to move forward wiili? Sunrise to develop an exhibit wiili all 
poten tial basin op tions. 

• Alt 2 moving forward wiili analysis? 

• Prospect Wash cri teria. 

• 
3-39 Consensus on Geotech scope, when to conduct and where. 

• Consensus was to use borings. 

• Create exhibit for rou ting and approval for seismic refrac tion tes ting . 

• Geotech will be conducted per tl1e original scope and schedule. Seismic 
now, borings are opinional for later. 

3.40 Alt 4, which one to m ove forward with? Sunrise to develop an exhibit with all 
potential basin options. 

• Wait on Alt 4. 

3.41 Alt 2 moving forward with analysis? 

• Keep in report to demonstrate decision . 

P: \ l3uckcyc \ 04204Skylinc Wash DCR\ Adm in\ Mcctings\ Meeting #5 1\(; t;ND/\ - Skyline l'an DC: R 10-4- 12.docx 
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3.42 Prospect Wash criteria District 
-Gant Yasanayake site visit 

-Erosion setback and monitoring 

• Team to revisit, monitoring and erosion setbacks at Nov 5 meeting . 

-Flow rate or scour? 

3.43 Residual Floodplain, will the wash leave Skyline with only Coyote Wash? INFO 

• D emonstrate to FEMA? Containment is critical and can be 
demonstraited. 

• Need to be cautious of routing through apex, will get FEMA ears perked 
up. 

• N eed "next steps" in conclusion of DCR that residual floodplain will need 
to be delineated. 

3.44 State Trust Land Strategy Town 

• District wants game plan put toeather . 

• Meeting w/ STL happens after maps for testing (geotech) 

• The meeting will only talk about a basin with discharge to Prospect 
characterized as "bleed-off' . 

3.45 Cost Estimates Sunrise 

• Eliminate box culvert cost for Roosevelt crossings 

• Excavation cost, may be too high . 

• Land cost may be low, use $30k/ acre 

T ask 4 Recommended Alte rnative Analysis 
Task 5 D esign Concept Rep ort 

N ext Subm ittal 
Alternatives Analysis Submittal Meeting December 3, 2012, FCDMC INFO 

N ext M eeting INFO 
Progress Meeting #6, Nov 5, 1:00 to 2:00p, FCDMC 

The foregoing is considered to be a true and accurate record of all items discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise Engineering Inc. 

Ricky M. Holston, P .E. 
Project Manager 
rholston@sunrise-eng.com 
480-7 68-8600 
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MINUTES 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #6 

Date: 
Contract No.: 
SEI P roject No. 

Th. ·ll defi ts m eeang wt 

November 5, 2012 
2012-006 
04234 
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SUNRISE 
ENGINEERING 

Mtg. Comment Action By 
Item 

Task 1 Pro ject M anagement 
Task 2 D ata Collection and Base Hydrology Conditions Analysis 

Task 3 Alternative Analysis 
3.46 Alternative 1- All Basin SEI to calc 36-

All Basin- To be analyzed by Sunrise in Alternatives Analysis. hr drainage 
-177 cfs is an acceptable discharge but will also need to look at total drain time down. 
for vector control concerns. The Town requested if a 36-hr drain down is 
obtainable to reasonably adjust the flow rate accordingly. 
-Basin drain down times of greater than 36 hours will require additional 
maintenance costs to treat as required. 
-Revise cost estimate unit prices. 
-Earthwork for 245ac-ft basin is now 1.2 million CY. 

3.47 Alternative 2- All Channel SEI to 
Similar level of analysis that has already been completed summanze 111 

-Minimal additional work for Alternative Analysis. Alternatives 
- Scott suggested that this stay on the list of alternatives but does not require a Analysis 
detailed analysis to show that given the wash improvement criteria. 
-N o further analysis . Include in Alternatives Report. 

P: \ Buckcyc\ 04214Skylinc Wash DC: R\ Admin \ Mcctings\ Mccting # 6 MIN UTES · Skyline Fan DCR 11 -5- 12.docx 

3.48 

3.49 

3.50 

New 3.51 
Items 

3.52 

3.53 

3.54 

ft}J1SUNRISE ~ENGINEERING 

Alternative 3 - Channel/Basin SEI to send 
- Before further analysis needs to determine what flow rate and volume of flow email with Alt 
would be acceptable to send down Prospect Wash without any further revtstons. 
improvements to Prospect \Vash. 
-If 177 cfs (or other flowrate) from the All Basin alternative is the maximum 
allowed then this option may need no further analysis as it will compound many 
of the costs of All Basin and All Channel. 
-Revise Alternative to two outfalls, n o improvements to natural washes, 
Prospect and Skyline. Flow rates w ill be the low flow ~177cfs for Prospect 
and Skyline will be determined. 
-Skyline allowable no improvement flow rate will be the "representative" 
flow. Flow rate where channel is at equilibrium . 
-Did ADMP have grade control structures in upper reach, north of 
McDowell? 
-Send e-m ail w I revised Alternative description. 
Alternative 4 SEI to send 
- 4A. Two separate basins that collect the flow north of the Apex that may email with Alt 
reduce flow to both Prospect and Sh.]rline \'(/ashes rev1s1ons. 
- 4B. Compare to ADMP proposed solution- reduction in scope from what 
was previously thought if we go this route 
- 4C. Two tiered basins with two outlets to Prospect \Vash and Skyline Wash. 
"n1e tiered basins would try to minimize excavation beyond volume required. 
Two outlets is to maximize outlet flow to reduce basin size. Determine 
allowable flow to Skyline Wash. 
-A tiered two basin approach is acceptable, but in another project the 
berm separating the basins was excavated, recompacted, and had a 
central drain installed. 
-Send e-mail w I revised Alternative description. 

State Land Meeting 
-Agenda 

-invitees 
Schedule progress meeting for Nov 21. At tl1is meeting have Alt 1-4 SEI 
descriptions and exhibits portion of Alternatives Analysis for Town and District 
review prior to completing Alternatives Analysis scheduled for Dec 3. 
Plot hyclrographs for each Alternative on same graph. Call out drain down times SEI 
of each. Less than 100-yr storms events were requested. \Ve only have 
hyclrographs for the 100-yr, 24-hr event: All other events would require running 
tl1e model with that rainfall. We can convert peak flow rates with the District's 
standard storm event ratio graph. 
Does the floodplain delineation include Skyline Wash all the way to FRS #3? INFO 
No it does not. The detailed study stops at the apex. 
Why did ADMP use flood walls in tl1e upper reaches of Skyline Wash? The INFO 
ADMP used 10-ft contour mapping. At that resolution Skyline Wash is flat, it 
does not show up as an incised flowline. 

Task 4 Recommended Alternative Analys is 
Task 5 D esign Concept Report 
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SUNRISE 
ENGINEERING 

N ext Submitta l 
Alternatives A nalysis Submittal Meeting November 21, 2012, FCDMC INFO 

N ext M eeting INFO 
Progress Meeting #6, Nov 5, 1:00 to 2:00p, FCD MC 

The foregoing is considered to be a tm e and accurate record of all item s discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise Engineering Inc . 

Ricky M. H o lston , P .E. 
Project Manager 
rhols ton @s um·isc-eng-. com 
480-7 68-8600 

SIGN-IN- Skyline Wash OCR 
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Date: 
Contract No.: 
SE I Project No. 

NAME 
Ricky B ulsron 

J .i Qi 

Hans Kuppcn ho<.:fc r 

Anthon\' Beuchc 

Den nis Holcomb 

A mix l\ foramedi 

Scott Vogel 

Tom Renckly 

Bing Z hao 

Kathtyn Gross 

Shimin Li 

J eff Ridd le 

Harry Cooper 

Woody ScOLJttcn 

Greg P otter 

November 5, 2012 
2012-006 
04234 

COMPANY 
Sunrise Engineering 

Sunrise t.;_nginccring 

Town of Buckeye 

FCD I\ lC 

FCD l\rC 

FCD I\IC 

FCD T\fC 

FCD MC 

FCD J\IC 

FCD f\ IC 

FCD MC 

FC DI\ lC 

FCD f\ fC 

W.C. Scoutten 

Sunrise Engineering 

SUNRISE 
' ., 

E-MAIL INITIALS 
rholslon@sunrisc-eng.com 

Rt-f 
ls:ai@sumisc-eng.com 

veconsulta n rsllc@gmail.com 
lcfV 

r\ n than~· Bcuche@mail.maricopa.gov 
kx~ 

d bh@mail. marico12a .goy 

amm@mail.marico12a.gm· 

cs,·@mail.maricoJ2a.gov 

rn@mail.maricopa.gm· 

biz@mail.maricopa.gov 

kag@mail.maricopa.gov 

ShiminJ.i@maiJ.maricol2a.gm-

jrr@mail.mru:icopa.gov 
I 

harryCooper@mail. maricopa. gov 
I 

woody@scourten.com 

gporter@sunr.isc-cng.com 
6\)~ 



AGENDA 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #7 

Date: 
Contract No.: 

November 20,2012 
2012-006 

SEI Project No. 04234 

T l 11 ~ lllCC Ull )!, s 
Mtg. Comment 
Item 

Task 1 Project Management 
Task 2 Data Collection and Base Hydrology Conditions Analysis 

Task 3 Alternative Analysis 
New 3.55 Sunrise shall present descriptions, and cos t es timates of Alternatives 1 thru4 for 
Items to generate comments for drafting of the Alternative Analysis Tech Memo. 

3.56 Finalize Soil Sampling Locations- OK 
3.57 Finalize extent of seismic refraction survey 

Add Alt 1 and Alt 4 outlines to exhibit. Resend. District to review 
Tuesday afternoon and forward to Gant @ MCDOT. Gant to review 
Wednesday morning. Leaving Sunrise time to set points for staking lines 
on Wednesday afternoon. 

3.58 Strategize for pending ASLD meeting 
-Hans to setup, invite Tony, Scott Vogal, and Bob Steven's (District 
Environmental Agent) 
-Meeting will be set when Alternatives are set. 
-Han's to present the Alternatives to State Land. 
-Ask about Prospect Wash environmental mitigation. 
-Verify purchase of State Land includes dirt, the project w ill not have to 
pay for export. 

3.59 Discuss the po tential effec t o f the D CR on Phase 1 o f the Skyline Regional Park 
currently under preparation by K.i.mley H orn. 

l' :\ lluckcyc\ 04214Skylinc Wash DC R\ i\ dmin\ Mcctings\ Mccting #7 MINUTES- Skyline Fan DCR ll -20-12.docs 

SUNRISE 
ENGINEERING 

Action By 

SEI 
SEI 

Town 

SUNRISE 
ENG INEERlNG 

3.60 Skyline Wash Low Flow SEI 
-\V'ha t is appropriate flow to Skyline Wash? D etermined by verifying the design 
flow rate stays within channel banks and does not cause worse scour condition. 
Check existing wash scour at bank full with "Lacey" equation (sediment laden). 
Check design flow scour using "Blench" equation. 
-Is discharge in Skyline \V'ash controlled? Kathryn says FEMA does not have 
requirem ents for downstream channel. Just requires the apex be controlled. 
Bing, says with basin in place controlling apex, Skyline Wash can be considered 
riverine and analysis and be conveyance capacity and scour. 
-Can Coyote Wash be considered a riverine channel? Kathryn to look for a 
report that provided guidance on the this. If Coyote Wash is considered 
riverine then it can be analyzed as such, and sediment will be carried 
downstream or drop out in smaller amounts. If it is considered alluvial then, it 
can be considered to evolve, by dropping sediment and jumping to a new 
alignment. 
-Skyline Wash will eventually ge t a floodplain study done, and an erosion setback 
based on new flow rates. The erosion setback will be considered a no cost item 
at this time. 

3.61 Alt 4 - Dual Basin IN FO 
-The minimum separation between the basins per T om Renckly is 100 feet. 
Provided the existing material is competent and will not be susceptible to piping. 
-If exis ting channel is to be used to convey flow between basins, the channel 
must be armored for clear water scour. 
-This Alternative did not save significant money on the las t round of cos t 
es timates. T his alternative will be placed on hold, until the hydrology o f the twin 
low flow pipes is completed to see if the cos t savings warrants the ex tra work. 

3.62 Alternative Renaming INFO 
Modified Alt 3, single basin, dual low flow pipes will be changed to Alt l B. Alt 
1 will be changed to Alt 1A 
Alt 3 will be carried as presented in the Brainstorming meeting without further 
analysis in the D CR. 

3.63 Basin Water Depths SEI 
Are there res trictions on ponded water depth? 
District believes no res trictions exis t. T ypical over 5 foo t water depth requires a 
fence are development standards and do not apply to regional projects. 
Verify by inves tiga ting Coun ty Manuals and T own 's standards. 

Task 4 Recommended Alternative Analysis 
Task 5 Design Concept Report 

Next Submittal 
Alternatives Analysis, TBD based on Seismic Refrac tion results. Update INFO 
schedule and send to project team. 

Next Meeting INFO 
Alterna tives Analysis Submittal Meeting, D ec 3, 1:00p to 2:30p, FCD MC 
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The foregoing is considered to be a true and accurate record of all items discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise E ng ineering Inc. 

Ricky M. H olston, P.E. 
Project Manager 
rholst<m@sunrisc-cng.com 
480-7 68-8600 

SIGN-IN- Skyline Wash OCR 
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AGENDA 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #8 

D ate: 
Contract No.: 

February 7, 2013 
2012-006 

SEI Proj ect No. 04234 

Tl. 11s meeung s f, d with the Al Anal · 

Mtg . Comment Ac tion By I 

Item 
T ask 1 Project M an agem ent 
T ask 2 Data Collection and Base H ydrology Conditio ns Analysis 

T ask 3 Alterna tive Analysis 
New 3.64 1. Alternatives: 

Items • Alt 1A, 245ac-ft, 15' deep, single outlet to Prospect Wash (Q~177cfs) 

• Alt 1B, 215ac-ft, 10' deep, dual outlet, Prospect Wash (Q~ 1 77cfs), 

Skyline Wash (Q~354cfs) 

• Alt 2 Channel 

• Alt 3 Channel and Basin 

2. Send Hans Landscape Standards 

• Aestl1etic treaUnent policy- Harry to send 

• Basin and channel guidelines - Harry to send 
3. Include contractor discussions regarding earthwork 
4. Can the project be sent out to a contractor for a bid? Tony will ask 

around. 
5. Sta te land likes leases, Siphon Draw is leased. 
6. D istrict to talk about lease or purchase. 
7. Separate invesUnen t for basin take and access road. 
8. Es timate to assume purchase of land, including access road. 
9. Discussion regarding flow patl1 or greater than 100-year event. Hans 

feels state land would be encumbered by large event in Skyline \X!ash. 
10. Outlet needs to be more than 48" pipe. 
11. Check basin side slopes U.S. ADMP 
12. Berm up 40' buffer around basin, 5'-7'. 

P:\ Buckcyc\ 04234Skylinc W"sh DC:Il. \ i\dmin \ Mcetings\ Mccting #8 MINUTES- Skyline """ DC: Il. 2-7-2013.docx 

SUNRISE 
ENGINEERING 

13. Show basin outline on residual floodplain exhibit. 
14. Typical cross-section. 
15. Construction water trucking cost. 
16. Send sketched up outlet and exhibit to Hans by Monday. 
17. Put inlet on map. 

3.65 Representative Flow in Skyline Wash, 400 cfs 
3.66 Seismic Refraction Report 
3.67 Inlet Structure Town 
3.68 Alterna tives Analysis Table of Contents Review 

Task 4 Recommended Alte rna tive Analysis 
T ask 5 D esign Concept Repo rt 

N ext Submitta l 
Alternatives Analysis, 2/15/ 13 INFO 

N ext M eeting INFO 
Alternatives Analysis Comment Resolution Meeting / Alternative Selec tion 
Meeting, Mar 11, 8:15a to 9:30a, FCDMC 

The foregoing is considered to be a true and accurate record of all items discussed. Please contact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise E ngineering Inc . 

Ricky M . H olston, P.E. 
Project Manager 
rh< >Is Lon ({0,; u 11 ri~c-c ng:. c< > 1 n 
480-768-8600 
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AGENDA 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #9 Recommended Alternatives Select ion Meeting 

Date: 
Contract No.: 
SEI Project No. 

T hi s meeung 1s ro get Al 

May 14,2013 
2012-006 
04234 

finalized so S f, d with the Al 

SUNRISE 
ENGINEERING 

Anal · 
Mtg . Comment Action By 
Item 

Task 1 Project Management 
Task 2 Data Collection and Base Hydrology Conditions Analysis 

Task 3 Alternative Analysis 
3.69 Address outstancling Alternatives Analysis Comments 

-Skyline Wash secliment yield 

-Inlet structure 
-Send sketch on thoughts 

-Outlet structure 
-Assume back to back 100-yr event to size emergency outlet. 

-Town of Buckeye requirements that will require approval from Public \V'orks 
Director 

-Cost E stimate items 

-36-hr Draindown 

3.70 Select Recommended Alternative. 
-Selection will be done via email. Team decided to wait until ASLD review to 
see if they had comments that would change the outcome. 

Task 4 Recommended Alternative Analysis 
4.1 Review Recommended Alternative Analysis scope of work. 

T ask 5 D esign Concept Report 
L_ ____ ~ ____ _l ______________________________________________________________ _i _____________ l 

P:\ 13uckeye\ 04234Skyline Wash DCR\ Admin\ Meetings\ Mcccing # 9 MIN UTES Recommended Alternatives Selection Meeting. Skyline Fan DC:R S- '14- 13.docx 
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N ext Submittal 
Recommended Alternative Alternatil'es Analysis, 6/24/ 13 INFO 

N ext Meeting INFO 
TBA,FCD MC 

T he foregoing is considered to be a true and accurate record of all items discussed. Please contact the 
originator within 3 business days to correc t any discrepancies or inconsistencies. 

Sunrise E ngineering Inc . 

Ricky M . H ols ton , P.E. 
Project Manager 
rhob t< m@s unrisc-cng. c< !111 

480-768-8600 
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AGENDA 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash OCR 

Meeting #10 ASLD Meeting #2 

Date: 
Contract No.: 
SEI Project No. 

June 6, 2013 
2012-006 
04234 

SUNRISE 
ENGINEERING 

Tl . us 1neeung I S roger n uernauves nnauzeo so ;:,unnse can tnove rorwaro w1m rne rurernauves n natysts. 
Mtg. Comment Action By 
Item 

1 Review ASLD Staff Comments 
a. Support Letter/ Memo 

- Commissioner has offered conditional support for the project. 
ASLD is generally in support of Alternative lA. ASLD will provide 
a signed support letter of the DCR will be provided at DCR 
completion. ASLD shared that the Commissioner is in support of 
the project. Additional information will be needed to finalize the 
support letter. 

b. Engineering/Technical Comments - See #4 for ASLD comments. 
c. Other Questions/Concerns 

-Floodplain benefit is only one part of the many components 
required for a developable land package. 
-ASLD has a p lan for land disposition. ASLD staff will review and 
let us know when these lands are planned to go to auction. 

2 Update ASLD on 614/ 13 Town Council Workshop Session regarding area 
Town Council was supportive of all the things going on around Skyline 
Fan . The Council next steps are to focus on the trail head. 

P:\ lluckeye \ 042."l4Sk)'line Wash DC!l.\ Admin\ Mccting.; \ Mecting # 10 MIN UT ES 1\ SLD Meeting #2- Skyline Fan D C!l. 6-6-13.docx 
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Share In frastruc ture Plans for the Area with ASLD 
a. Roads 

1. Watson Road 
Watson Road from Van Buren to McDowell is planned to 
be built as part of a paved dirt road project (large portion 
federally funded) 

11. McDowell Parkway 
McDowell Parkway is developer driven and will be on the 
Roosevelt Road alignment where it crosses Watson Road. 

b. Sewer 
The Town's General Plan is 0-1 DU I AC and may support that 
these may be septic. South of Roosevelt Road the General Plan 
has areas that could be 3-5 DU I AC and these areas may have 
an opportunity to be serviced by Sundance Wastewater 
Treatment Plant. 

c. Water 
The area may be serviced by Sundance Water Treatment Plant. 
A tank and pump station is likely to deliver water to all parts of 
the fan. A second water source connection may be required 
that provided water from the Airport system from the east. 

d. Dry Utilities 
N o dry utilities in area. Will have to be installed as 
development moves through. 

Consensus on Recommended Alternative 
ASLD provided the fo llowing comments, bold are the discussion 
highlights. 

ASLD supports Alternative lA. 

1. Regional structure should be purchased. 
-The basin is a liability for ASLD. 
-The purchase will require auction. 
-Basin outlet pipe and appurtenances will require easements to 
preserve future uses. 

2. D etails of proposed offsite infrastructure still not provided (water, 
wastewater, road network, dry utilities) 
-Updated see #3 above. SEI 
-Provide letter to ASLD summarizing the planning efforts to date. 
-Forward any engineering information to M anny so he can verify the 
planning efforts correspond with ASLD visions. 

3. H ow is this off-site drainage sys tem and Watson Rd. being paid for? 
- ASLD may be amenable to pro-rata cost share dependent on the SEI 
cost share estimate to ASLD. When the project was first initiated in 
2010, ASLD w as told tl1at they would not be responsible for any off-
site drainage infrastructure costs. 
-Provide cost share estimate to ASLD. 



4. Cost es timates for fu ture drainage crossings at McD owell and Roosevelt 
-A b ox culvert for the P rospect Wash crossing of Watson Road h as 
been includ ed in the p ave dirt road application . It is just the portion 
costs for a two lane road . 

5. On-site drainage o f adjacent parcels to the drainage channel should be 
included in design (waiver o f onsite requirements) 
-TOB to consider 

6. \Vho will be responsible for O&M and how will it be funded? 
-TOB is c urrently work ing through O&M plan but anticipa tes tha t 
adjacent develop ers/HOAs w ill b e required to m aintain. T he Town 
h as a requi rem en t fo r a P arkway Improvem en t D is tric t to b e record ed 
as p art of their approval p rocess (fin al plat). This would allow a tax to 
be levied for m aintenance in the event tha t the HOA/ developer does 
not m aintain the p rop erty. 

- Additional information will be provided to ASLD regarding O &M cos ts 
and which parcels would be responsible. The responsibili ty of O &M 
should be with the parcels removed from the alluvial fan flooding. 

- T hrough any future IGA(s) for design and construction, the District will 
require that the Town be responsible in perpetui ty for the main tenance of 
the constructed project. If the Town were to delegate the du ty to perform 
the main tenance to o thers through development agreem ents or by o ther 
m eans, the Town would continue to bear the responsibility that the 
necessary maintenance is performed. T he IGA(s) would no t be superseded 
by any subsequent agreements. 

7. Flows > 100 yr should be discharged via skyline (existing outfall loca tion) 
and have drainage easem en t as recommended by report. 
-ASLD can't ch arge for disch arge to n atural wash un less the wash is 
improved . 
-An easem ent will be required for pipes to P rosp ect Wash. 

- N o easem ent will b e required for flows to th e downstream P rospect 
Wash 

8. D esign o f darn and channel should also be routed through ASLD Natural 
Resource Office. 
-N o need to subm it anything, th is p ro ject did no t con sider d am s. 

9. 404 permit related issues need to be provided to us prior to Corps submittal 
(preliminary JDs, 404 permi t submittal if needed) 
-Any submitta ls to the Corp s sh all be on b eh alf of ASLD. ASLD 
needs to look at and approve p rior to sub mittal. 

SUNRISE 
ENGINEERING 

H ans 

SUNRISE 
ENGINEERING 

10. T he Wa tson Road RO W applica tio n for BLM Park access is currently on 
hold pending ASLD receip t o f a signed 'pre-appraisal letter', an arc survey, 
and a native plant survey as reques ted from tl1 e Town E ngineer's office. 
-Jam es updated Han s regarding T OB Watson Road project sta tus . 

5 Review Schedule 
6 Q ues tions/ Comments 

The foregoing is considered to be a true and accurate record of all items discussed. Please con tact the 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise E ng ineering Inc. 

Ricky M . Hols to n, P.E. 
Project Manager 
rho b tc ml2su nnsc l'!lj!. cr >111 

480-7 68-8600 
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AGENDA 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #11 

Date: 
Contract No.: 
SEI Project No. 

July 10, 2013 
2012-006 
04234 

SUNRISE 
ENGINEERING 

This meeting is to get Alternatives finalized so Sunrise can move forward with the Alternatives Analys1s. 
Mtg. I Comment I Action By 
Item 

1 

2 

Recommended Alternatives Analysis - Cos t Es timate 
1. Inlet spillway configuration and size and depth of rip-rap 

-Ok to design with "Simplified Design Guidelines for Riprap 
Subjected to Overtopping Flow" 

2. Bank protection upstream of inlet spillway 
-Extend inlet structure to west to mitigate lateral migration that 
may occur. Study further in final design. 

3. E limination of potential bypass o f flow at maintenance road 
-Remove maintenance road on east side of basin and revise inlet 
layout. 

4. E rosion protection of downstream top of slope (outlet spillway) 
-Velocity is low, just put some rock down for ground cover and 
erosion protection. 

5. Low-flow pipe alignment 
-Note in DCR to review alternative alignments that may shorten 
pipe. 

6. Low-flow outlet structure configuration 
-District provided headwall w / trash rack and trench drain detail 
for outlet, and costs. 

Recommended Alternatives Analysis - Waiver of Town Standards 
1. Basin drain-down time 
2. D eptl1 from basin bottom to the 100-year water surface elevation 
3. Fencing type and height 
4. Form of waiver 

Letter from Sunrise to Woody with acknowledgment box at bottom 
of letter for Woody to sign. 

P: \ Buckcyc\ 04234Skylinc Wash DCR\ Admin\ Mcctings\ Meeting # 11 MIN UTES Meeting # 11 - Sky~ne I"' an OCR 7-10- 13.docx 



3 Public Meeting Preparation 
1. Response from. Town from review of draft brochure tex t 
2. Submittal o f draft brochure graphic 

-Use generalized map for g raphic. Will need g raphic w ith no text. 
N o ae ri al. Send as jpeg. 
-Use who le fan g raphic without b asin. 
-Will need b o th exhibits for exhibit b oards fo r ta lking points . 

3. Status o f other critical path tasks 
-Tony ok with m ailing list boundaries . 

4 Stakeholder Involvement 
1. Confirm meeting with Bob Fisher tentatively scheduled for 1:00pm on 

07. 10.13 at the D istrict - Meeting was scheduled fo r 2:00p. 

5 Town Manager Coordination 
1. Pencling letter from Town Manager to District CE/GM 

-Lette r sent out July 10 to Tim Philips . 
2. Meeting in early August to cliscuss the results o f the D CR and the next 

steps leacling to proj ec t final design and construction 
-Meeting to involve Tim Philips, Steve Cleveland and Woody 
Scoutten, to discuss IGA and T own's availability o f fund s. 

6 IGA 
1. Anticipa ted availability o f Town funding for design and construction 

-Project does no t h ave to b e reprioritized on ce DCR is completed. 
-DCR will h ave to be completed and resolutio n p assed prior to 
adding to Dis trict 5-year CIP. 
-Advisory board and Board o f Supervisor's must authorize the 
Distric t M an agemen t to put th e pro ject onto the 5-year CIP. 
-IGA can be completed once the p rojec t is on the 5-year CIP 

2. Anticipated date at which time Town will request preparation of the IGA 

SUNRISE 
ENGINEERING 

I 

I 

7 Final D esign and Construction Timeline 

Pro jec t Authorization - Approximately 9 months 

• Resolution 

• IGA 
D esign Phase- Approximate!}: 18 to 24 m onths 

• Consultant Selection 

• Scoping and Contracting 

• Final D esign 

• E nvironmental Permitting 

• Right-of-Way Acquisition 
Bid Phase and Construction Phase- Approximately 18 months 

• Con tractor Selection 

• Contracting 

• Construction 

The foregoing is considered to be a tme and accurate record o f all items discussed. 
originator within 3 business days to correct any discrepancies or inconsistencies. 

Sunrise E ng ineering Inc . 

Ricky M. Hols ton, P.E. 
Project Manager 
rholston@~unri~c-cng.crHn 

480-768-8600 

0~!?] 

Please contact the 
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SIGN-IN - Skyline Wash OCR 

Meeting #11 

D ate: 
Con tract N o.: 
SE I Project No. 

N AME 
Rid.)' H olston 

Maurico Iiacuelli 

Hans Koppenhoefer 

Anthony Beuche 

July 10, 2013 
2012-006 
04234 

COMPANY 
Sunrise E ngineering 

W.C. Scoutten 

Town of Buckeye 

FCD MC 
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AGENDA 
Town of Buckeye I Flood Control District of Maricopa County 

Skyline Wash DCR 

Meeting #12 Stakeholder Meeting 

D ate: 
Contract No.: 
SEI Project No. 

T l . us meetmg 1s to get Al 

July 10, 2013 
2012-006 
04234 

fi nalized so S f, d with the Al 

SUNRISE 
ENGINEERING 

A nal 
M tg. Comment Action By 
Item 

1 Presented Alternatives Analysis to p roject stakeholders in attendance. 
-Announced Alternative 1A was selected as Recommended Alternative 
-The meeting was information only. 

2 -No ques tions from Ms. Lagarde representing Mr. \.Vebner 
3 -Mr Fisher expressed he would like the export dirt placed on his land. 

-Mr Fisher declined to contribute to design or constm ction of the project at this 
time. 

T he foregoing is considered to be a tme and accurate record o f all items discussed. Please contact the 
originator within 3 business days to correc t any discrepancies or inconsistencies. 

Sunrise E ngineering Inc . 

Ricky M . H olston, P.E . 
Projec t Manager 
rh c >Is tonl7usu nrisc-cng.com 
480-7 68-8600 
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SIGN-IN- Skyline Wash OCR 

Meeting # 12 Stakeholder Meeting 

D ate: 
Con tract No.: 
SE I Project No. 

NAME 
Ricky H olston 

Maurico Iiacuelli 

H ans Koppenhoefer 

A nthony Beuche 

Robert Fisher 

Lat J Celmins 

Lynne Lagarde 

July 10, 2013 
2012-006 
04234 

COMPANY 
Sunrise E ngineering 

W.C. Scoutten 

Town o f Buckeye 

FCD MC 

Margrave Celmins PC 

E arl, Curley & 
Lagarde, P.C. 

E-MAIL 
rholston@sunrise-eng.com 

I\ fa urictoUI ·.~Cc Juttcn. com 

' cconsultan tsllcuql:mail.com 

. \ nth(Jll :·lkuc hddmail. maricopa.~o,· 

602-861 -5824 

Icc lm ins@' me lawfirm.com 

lla~ardc@cclla"··com 
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SUNRISE 

SIGN-IN - Skyline Wash DCR 
_rn'h~ t 1-bw~ ~ ,v.( 6 P.rtJ & 

Meeting~~ Meeting-r-1. 
J'.A.l. JO 

Date: ~' 2013 
Contract No.: 2012-006 
SEI Project No. 04234 
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Ricky Holston Sunrise E ngineering 

Hans Koppenhoefer Town o fBuckeye 

Scott Vogel FCDMC 

Ruben Ojeda ASLD 

Marc E delman ASLD 

Manny Patel ASLD 

l'vlichel.le Green ASLD 

James Rees ASLD 
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APPENDIX P 

Recommended Alternative Inlet, Outlet & Overflow Weir Calculations 

SUNRISE ENGINEERING • BUCKEYE 
FEBRUARY 2014 SKYLINE FAN DCR 



I 

I SUNRISE SUNRISE 

I 

I Skyline Fan OCR Skyline Fan OCR 
Inlet Structure Riprap Sizing Inlet Structure Riprap Sizing 

I Constants Constants 
Descripnon Units Description Units 

Q 3973 .00 cfs 
112.49 m' /s 

Q 3973.00 cfs 

112.49 m·';s I 
Angle of Repose of Material, <I> 42.00 ° Angle of Repose of Material, <I> 42.00 ° 

I 
Discharge Coefficient, C 2.27 english 

Discharge Coefficient, C 1.57 51 
Discharge Coefficient, C 2.27 english 

Discharge Coefficient, C 1.57 51 
Coefficient of Uniformity, Cll 1.95 Coefficient of Uniformity, Cll 1.95 
Procity, np 0.45 
Specific Gravity ot Riprap, G, 2.65 

Procity, nP 0.45 
Specific Gravity ot Riprap, G, 2.65 I 

Specific Gravity of Water, Gw 1.00 Specific Gravity of Water, Gw 1.00 
-----

I Rip Rap Sizing. Tier 1 Rip Rap Sizing. Tier 2 
Step Description Tier 1, lnteration 1 Step Description Tier 2, lnteration 1 

Overtopping Discharge, Q 3973.00 cfs 112.49 m3/s 

Embankment Length, L 727.00 ft 221.58 m 

Overtopping Unit Discharge, q 5.46 cfs/ ft 0.51 m3/ s/ m 
Embankment Slope, S 0.25 ft/ft 0.25 m/m 

1 Overtopping Depth, H 1.80 ft 0.47 m 

2 Design Curve, D50 Cu0
'
25 

0.72 0.22 

Overtopping Discharge, Q 3973.00 cfs 112.49 m3/s 
Embankment Length, L 749.97 ft 228.58 m 
Overtopping Unit Discharge, q 5.30 cfs / ft 0.49 m3/ s/ m 
Embankment Slope, S 0.25 ft/ft 0.25 m/m 

1 Overtopping Depth, H 1.76 ft 0.46 m 

2 Design Curve, D50 Cu0
'
25 

0.72 0.22 

I 

I 
Minimum Rock Diameter,Calculated from Curves, D 50 0.61 ft 0.19 m 

3 Interst itial Velocity, v; 1.12 fps 0.34 mjs 

Average Velocity, vavc 0.50 fps 0.15 m{s 

4 Average Depth of Water, y 10.87 ft 3.31 m 

Depth Check y > 2D50 y > 2D50 

5 Depth of Water to not Cause Critical Shear Stress, h 0.22 ft 0.07 m 

6 Manning's Roughness Coef., n 0.031 0.031 
7 Manning sEq. Unit Discharge Over Riprap, q1 1.96 cfs/ft 0.18 m3 / s/ m 

Ve locity Over Rock 8.73 fps 2.65 m/s 
8 Unit Discharge through Riprap, q2 3.50 CTs7ff 0.33 m3/s/m 

Unit Di scharge Over Rock 1.96 cfs/ft 0.18 m3/s/m 
9 Riprap Interstitial Flow Depth, h2 6.97 ft 2.13 m 

Depth Check 1.2y > 4D50 1.2y > 4D50 

Step Description Tier 1, lnteration 2 

10 Trial Rock Diameter, D 50 1.00 ft 0.30 m 

Minimum Rock Diameter,Calculated from Curves, D 50 0.61 ft 0.19 m 

3 Interstitia l Velocity, V; 1.12 fps 0.34 mjs 

Average Velocity, vavc 0.50 fps 0.15 mjs 

4 Average Depth of Water, y 10.53 ft 3.21 m 
Depth Check y > 2D50 y > 2D50 

5 Depth of Water to not Cause Critical Shear Stress, h 0.22 ft 0.07 m 
6 Mann ing's Roughn ess Coef., n 0.031 0.031 
7 Manning s Eq. Unit Discharge Over Riprap, q1 1.96 cfs/ ft 0.18 m3/ s/ m 

Velocity Over Rock 8.73 fps 2.65 m/s 
8 Unit Discharge through Riprap, q2 3.34 cts/ft 0.31 m3/ s/ m 
9 Riprap Interstitia l Flow Depth, h2 6.64 ft 2.03 m 

Depth Check 1.2y > 4D50 1.2y > 4D50 

Step Description Tier 2, lnteration 2 

10 Trial Rock Diameter, D 50 1.00 ft 0.30 m 

I 

I 

I 

I 

I 
5 Depth of Water to not Cause Critical Shear Stress, h 0.37 ft 0.11 m 5 Depth of Water to not Cause Crit ica l Shear Stress, h 0.37 ft 0.11 m 

6 Manning's Roughness Coef., n 0.034 0.031 

7 Manning's Eq. Unit Discharge Over Riprap, q1 4.11 cfs/ft 0.41 m3/s/m 

6 Manning's Roughness Coef., n 0.034 0.031 

7 Manning's Eq . Unit Discharge Over Riprap, q 1 4.11 cfs/ft 0.41 m3 / s/ m I 
8 Unit Discharge through Riprap, q2 1.35 cfs/ft 0.09 m 3/s/m 8 Unit Discharge through Riprap, q2 1.18 cfs/ft 0.08 m3/ s/ m 

I 3 Interstit ial Velocity, v; 1.43 fps 0.15 m/s 3 Interstitial Velocity, v; 1.43 fps 0.14 m/s 

Average Velocity, vavc 0.64 fps 0.07 m/s Average Velocity, vavc 0.64 fps 0.06 m/s 

I 
Velocity Over Rock 11.19 fps 3.70 m/s 

9 Riprap Interstitial Flow Depth, h2 2.10 ft 0.04 m 

Velocity Over Rock 11.19 fps 3.70 m/s 

9 Riprap Interstitial Flow Depth, h2 1.84 ft 0.04 m 

Depth Check 1.2y < 4D50 1.2y < 4D50 Depth Check 1.2y < 4DSO 1.2y < 4D50 

I 
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SUNRISE SUNRISE 
... \; ,, (. 

Skyline Fan OCR Skyline Fan OCR 
Inlet Structure Riprap Sizing Inlet Structure Riprap Sizing 

Constants Constants 
D escrip tion Units Description Units 

Q 3973.00 cfs Q 3973 .00 cfs 
112.49 m/s 112.49 m·'; s 

Angle of Repose of Material, ct> 42.00 ° Angle of Repose of Material, ct> 42.00 ° 
Discharge Coefficient, C 2.27 english Discharge Coefficient, C 2.27 engli sh 
Discharge Coefficient, C 1.57 51 Discharge Coefficient, C 1.57 51 
Coefficient of Uniformity, Cll 1.95 Coefficient of Uniformity, Cll 1.95 
Procity, nr 0.45 Procity, nP 0.45 
Specific Gravity of Riprap, G, 2.65 Specific Gravity ot Riprap, G, 2.65 

Specific Gravity of Water, Gw 1.00 Specific Gravity of Water, Gw 1.00 

Rip R ap Sizing, Tier 3 Rip Rap Sizing, Tier 4 

Step Description Tier 3, lnteration 1 Step Description Tier 4, lnteration 1 
Overtopping Discharge, Q 3973.00 cfs 112.49 m3/s Overtopping Discharge, Q 3973.00 cfs 112.49 m3/s 
Embankment Length, L 755.17 ft 230.16 m Embankment Length, L 755.54 ft 230.28 m 
Overtopping Unit Discharge, q 5.26 cfs/ ft 0.49 m3/s/m Overtopping Unit Discharge, q 5.26 cfs/ ft 0.49 m3/s/m 
Embankment Slope, 5 0.25 ft/ft 0.25 m/m Embankment Slope, 5 0.25 ft/ft 0.25 m/m 

1 Overtopping Depth, H 1.75 ft 0.46 m 1 Overtopping Depth, H 1.75 ft 0.46 m 

2 Design Curve, D50 Cu0
.
25 

0.72 0.22 2 Design Curve, D50 Cu0
.
25 

0.72 0.22 

Minimum Rock Diameter,Calculated from Curves, D 50 0.61 ft 0.19 m Minimum R ock Diameter,Calculated from Curves, D 50 0.61 ft 0.19 m 
3 Interstitial Velocity, v; 1.12 fps 0.34 m/s 3 Interstitial Velocity, v; 1.12 fps 0.34 m/s 

Average Velocity, vavc 0.50 fps 0.15 m/s Average Velocity, vavc 0.50 fps 0.15 m/s 

4 Average Depth of Water, y 10.46 ft 3.19 m 4 Average Depth of Water, y 10.46 ft 3.19 m 
Depth Check y > 2D50 y > 2D50 Depth Check y > 2D50 y > 2D50 

5 Depth of Water to not Cause Critical Shear Stress, h 0.22 ft 0.07 m 5 Depth of Water to not Cause Critical Shea r Stress, h 0.22 ft 0.07 m 
6 Manning's Roughness Coef. , n 0.031 0.031 6 Manning's Roughness Coef., n 0.031 0.031 
7 Manning sEq . Unit Discharge Over Riprap, q 1 1.96 cfs/ft 0.18 m3/s/ m 7 Manning s Eq. Unit Discharge Over Riprap, q 1 1.96 cfSlft 0.18 m 3/ s/ m 

Velocity Over Rock 8.73 fps 2.65 m/s Velocity Over Rock 8.73 fps 2.65 m/s 
8 Unit Discharge through Riprap, q2 3.30 cfs/ft 0.31 m3/s/m 8 Unit Discharge through Riprap, q1 3.30 cfs/ft 0.31 m3/s/m 
9 Riprap Interstitial Flow Depth, h2 6.56 ft 2.01 m 9 Riprap Interst itial Flow Depth, h2 6.56 ft 2.00 m 

Depth Check 1.2y > 4D50 1.2y > 4D50 Depth Check 1.2y > 4D50 1.2y > 4D50 

Step Description Tier 3, lnteration 2 Step Description Tier 4, lnteration 2 

10 Trial Rock Diameter, D 50 1.00 ft 0.30 m 10 Trial Rock Diameter, D 50 1.00 ft 0.30 m 

5 Depth of Water to not Cause Critical Shear Stress, h 0.37 ft 0.11 m 5 Depth of Water to not Cause Critical Shear Stress, h 0.37 ft 0.11 m 

6 Manning's Roughness Coef., n 0.034 0.031 6 Manning's Roughness Coef ., n 0.034 0.031 

7 Manning's Eq. Unit Disch arge Over Riprap, q 1 4.11 cfs/ft 0.41 m3/s/m 7 Manning's Eq . Unit Discharge Over Riprap, q 1 4.11 cfs/ft 0.41 m3/s/m 

8 Unit Discharge through Riprap, q2 1.15 cfs/ft 0.07 m3/s/m 8 Unit Discharge through Riprap, q2 1.15 cfs/ft 0.07 m3/s/m 

3 Interstiti al Velocity, V; 1.43 fps 0.10 m/s 3 Interstitial Velocity, v; 1.43 fps 0.10 m/s 

Average Velocity, vavc 0.64 fps 0.15 m/s Average Velocity, vavc 0.64 fps 0.15 m/s 

Velocity Over Rock 11.19 fps 3.70 m/s Velocity Over Rock 11.19 fps 3.70 m/s 

9 Riprap Interstitial Flow Depth, h1 1.78 ft 0.04 m 9 Riprap Interstitial Flow Depth, h1 1.78 ft 0.04 m 

Depth Check 1.2y < 4D50 1.2y < 4D50 Depth Check 1.2y < 4D50 1.2y < 4D50 J 
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I 

I SUNRISE SUNRISE 

I 

I Skyline Fan OCR Skyline Fan OCR 
Inlet Structure Riprap Sizing I nlet Structure Riprap Sizing 

I Constants Constants 
D escrip tion Units D escription Units 

Q 3973.00 cfs 
112.49 m· j s 

Q 3973.00 cfs 
112.49 m·' js I 

Angle of Repose of Material, <I> 42.00 ° Angle of Repose of Material, <I> 42.00 ° 

I 
Discharge Coefficient, C 2.27 english 

Discharge Coefficient, C 1.57 51 
Discharge Coefficient , C 2.27 english 
Discharge Coefficient, C 1.57 51 

Coefficient of Uniformity, Cu 1.95 Coefficient ot Uniformity, Cu 1.95 

Procity, nP 0.45 
Specific Gravity of Riprap, G, 2.65 

Procit y, nP 0.45 
Specitic Gravity ot Riprap, G, 2.65 I 

Specif ic Gravity of Water, Gw 1.00 Specific Gravity of Water, Gw 1.00 

I Rip Rap Sizing, Tier 5 Rip Rap Sizing, Tier 6 

Step Descript ion Tier 5, lnterat ion 1 Step Descri pt ion Tier 6, lnte ration 1 

Overtopping Discharge, Q 3973.00 cfs 11 2.49 m3/s 

Embankment Lengt h, L 757.03 ft 230.73 m 

Overtopping Discharge, Q 3973.00 cfs 112.49 m3/ s 
Embankment Length , L 761.98 ft 232.24 m I 

Overtopp ing Unit Discharge, q 5.25 cfs/ ft 0.49 m 3/ s/ m Overtopping Unit Discharge, q 5.21 cfs/ ft 0.48 m3/ s/ m 
Embankment Slope, S 0.25 ft/ft 0.25 m/m 

1 Overtopping Depth, H 1.75 ft 0.46 m 

2 Design Curve, D50 Cu0
.
25 

0.72 0.22 

Embankment Slope, S 0.25 ft/ ft 0.25 m/m 
1 Overt oppi ng Depth, H 1.74 ft 0.46 m 

2 Design Curve, D50 Cu0
.
25 

0.72 0.22 
I 

M inimum Rock D iameter, Calcu l ated from Cu rves, D 50 0.61 ft 0.19 m 

3 Interst it ial Velocit y, v; 1.12 fps 0.34 m/ s 

M i n imum Rock D iam eter,Calculated from Curves, D 50 0.61 ft 0.19 m 
3 Interst it ia l Velocity, V; 1.12 fps 0.34 m/s I 

Average Velocit y, vave 0.50 fps 0.15 m/ s Average Velocity, vavc 0.50 fps 0.15 m/s 

4 Average Depth of Water, y 10.44 ft 3.18 m 

Depth Check y > 2D50 y > 2D50 

4 Average Depth of Water, y 10.37 ft 3.16 m 
Depth Ch eck y > 2D50 y > 2D50 I 

5 Depth of Water to not Cause Critical Shear Stress, h 0.22 ft 0.07 m 5 Depth of Water to not Cause Critical Shear Stress, h 0.22 ft 0.07 m 

6 Manning's Roughness Coef., n 0.031 0.031 
7 Mann ing sEq. Unit Discharge Over Riprap, q1 1.96 cf57ft 0.18 m3/s/m 

6 Manning's Roughness Coef., n 0.031 0.031 
7 M anning sEq. Unit Discharge Over Riprap, q1 1.96 cfs/ ft 0.18 m3/ s/ m I 

Ve locity Over Rock 8.73 fps 2.65 m/s Ve locity Over Rock 8.73 fps 2.65 m/s 
8 Unit Discharge through Riprap, q2 3.29 cfs/ft 0.31 m3/s/m 

9 Riprap Interstitial Flow Depth, h2 6.54 ft 2.00 m 

Depth Check 1.2y > 4D50 1.2y > 4D50 

8 Unit Discharge through Riprap, q2 3.25 cfsJft 0.30 m3/ s/ m 
9 Ri prap Interstit ial Flow Depth, h2 6.47 ft 1.98 m 

Depth Check 1.2y > 4D50 1.2y > 4D50 
I 

Step Descript ion Tier 5, lnteration 2 Step Description Tier 6, lnteration 2 

I 10 Trial Rock Diameter, D 50 1.00 ft 0.30 m 10 Trial Rock Diameter, D 50 1.00 . ft 0.30 m 

5 Depth of Water to not Cause Critical Shear Stress, h 0.37 ft 0.11 m 5 Depth of Water to not Cause Crit ica l Shear St ress, h 0.37 ft 0.11 m 

6 Manning's Roughness Coef., n 0.034 0.031 

7 Mann ing's Eq . Unit Discharge Over Riprap, q1 4.11 cfs/ft 0.41 m 3/s/m 

6 Manning's Rough ness Coef., n 0.034 0.031 

7 Manning's Eq . Unit Discharge Over Riprap, q1 4.11 cfs/ ft 0.41 m 3/ s/ m I 
8 Unit Discharge through Riprap, q2 1.14 cfs/ft 0.07 m3/s/m 8 Unit Discharge through Riprap, q2 1.10 cfs/ ft 0.07 m 3/ s/ m 

I 3 Interstitial Velocity, v; 1.43 fps 0.10 m/s 3 Interstitia l Ve locity, v; 1.43 fps 0.09 m/s 

Average Velocity, Vavc 0.64 fps 0.15 m/s Average Velocity, vavc 0.64 fps 0.15 m/ s 

I 
Ve locity Over Rock 11.19 fps 3.70 m/s 

9 Riprap Interstit ial Flow Depth, h2 1.76 ft 0.04 m 

Velocity Over Rock 11.19 fps 3.70 m/s 

9 Rip rap Interst it ia l Flow Depth, h2 1.71 ft 0.04 m 

Depth Check 1.2y < 4D50 1.2y < 4D50 Depth Check 1.2y < 4D50 1.2y < 4D50 

I 
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SUNRISE 
'I " 

Skyline Fan OCR 
Inlet Structure Riprap Sizing 

Constants 
D escription Units I 

Q 3973 .00 cfs I 

112.49 m '/s 
I 

Angle of Repose of Material, <t> 42.00 ° 
Discharge Coefficient, C 2.27 engli sh 
Discharge Coefficient, C 1.57 51 
Coefficient of Uniformity, Cu 1.95 

Procity, nP 0.45 
Specific Gravity of Riprap, G, 2.65 

Specific Gravity of Water, Gw 1.00 

Rip Rap Sizing, Tier 7 

Step Descri ption Tier 7, lnteration 1 

Overtopping Discharge, Q 3973.00 cfs 112.49 m3/s 
Embankment Length , L 775.42 ft 236.34 m 
Overtopping Unit Discharge, q 5.12 cfs / ft 0.48 m 3/s/m 
Embankment Slope, S 0.25 ft/ft 0.25 m/m 

1 Overtopping Depth, H 1.72 ft 0.45 m 

2 Design Curve, D50 Cu
0.~5 0.72 0.22 

Minimum Rock Diameter,Calculated from Curves, D 50 0.61 ft 0.19 m 

3 Interstitia l Velocity, v; 1.12 fp s 0.34 m/s 
Average Velocity, vavc 0.50 fps 0.15 m/s 

4 Average Depth of Water, y 10.19 ft 3.11 m 

Depth Check y > 2D50 y > 2D50 

5 Depth of Water to not Cause Crit ica l Shear Stress, h 0.22 ft 0.07 m 

6 Manning's Roughness Coef., n 0.031 0.031 
7 Manning's Eq. Unit Discharge Over Riprap, q 1 1.96 cfs/ft 0.18 m3/s/ m 

Velocity Over Rock 8.73 fps 2.65 m/s 
8 Unit Discharge through Riprap, q ~ 3.16 cfs/ft 0.29 m 3/s/ m 
9 Riprap Interst iti al Flow Depth, h ~ 6.29 ft 1.92 m 

Depth Check 1.2y > 4D50 1.2y > 4D50 

Step Description Tier 7, lnteration 2 

10 Tri al Rock Diameter, D 50 1.00 ft 0.30 m 

5 Depth of Water to not Cause Crit ica l Shear Stress, h 0.37 ft 0.11 m 

6 Manning's Roughness Coef., n 0.034 0.031 

7 Manning's Eq. Unit Discharge Over Riprap, q 1 4.11 cfs/ft 0.41 m 3/s/m 

8 Unit Discharge through Riprap, q ~ 1.01 cfs/ft 0.06 m3/s/m 

3 Interstitia l Velocity, v; 1.43 fps 0.09 m/s 

Average Velocity, vavc 0.64 fps 0.14 m/s 

Velocity Over Rock 11.19 fps 3.70 m/s 

9 Riprap Interstit ia l Flow Depth, h ~ 1.57 ft 0.03 m 

Depth Check 1.2y < 4D50 1.2y < 4D50 

P:\Buckeye\04234Skyline Was h DCR\Ad min\Reports\Drainage\ lnlet Structure\Rip rap Design .xlsx 7 o f 7 
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Culvert Designer/Analyzer Report 
Skyline- Emergency Overflow Weir 

Component:Weir 

Hydraulic Component(s ): Roadway 

Discharge 3,973.00 cfs A llowable HW Eleva tion 

Roadway W idth 50.00 ft Overtopping Coefficient 

Low Point 1,358.00 ft Headwater Elevation 

Discharge Coefficient (Cr) 3.04 Submergence Factor (Kt) 

Tailwater Elevation -9,999 .00 ft 

Sta (ft) E lev. (ft) 

0.00 1,358.00 

98.00 1,358.00 

100.00 1,359.00 

1,700.00 1,359.00 

Average velocity of discharge over weir 
V=Q/A 
A=1.77' x 98' + 0.77' x 1,700'-98'=1,407sf 
V=3,973cfs I 1,407sf = 2.8 fps 

1,359.77 ft 

3.04 us 
1,359.77 ft 

1.00 

Project Engineer: rholston 
untitled .cvm Sunrise Engineering Culve rtMaster v3.3 [03.03.00.04] 
08/06/13 07:02:50 AJIA9 Bentley Systems, Inc. Haestad Methods Solution Cer-~te r W atertown , CT 06795 USA +1-203-755-1 666 Page 2 of 2 
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I Worksheet for RCC/PCC Worksheet for 12•• Half burried RipRap 

Project Description Project Description 

I Friction Method Manning Formula Friction Method Manning Formula 

Solve For Normal Depth Solve For Normal Depth 

I Input Data Input Data 

Roughness Coefficient 0.015 Roughness Coefficient 0.069 

Channel Slope 0.25000 ft/ft Channel Slope 0.25000 ft/ft 

Bottom Width 727.00 ft Bottom Width 727.00 ft 
I 

Discharge 3973.00 ft'/s Discharge 3973.00 ft' /s 

I Results Results 

Normal Depth 0.27 ft Normal Depth 0.67 ft 

Flow Area 193.77 ft' Flow Area 484.49 ft' I 
Wetted Perimeter 727.53 ft Wetted Perimeter 728.33 ft 

Hydraulic Radius 0.27 ft Hydraulic Radius 0.67 ft 

Top Width 727.00 ft Top Width 727.00 ft I 
Critical Depth 0.98 ft Critical Depth 0.98 ft 

Critical Slope 0.00332 ft/ft Critical Slope 0.07020 ft/ft 

Velocity 20.50 ft/s Velocity 8.20 ft/s 
I 

Velocity Head 6.53 ft Velocity Head 1.05 ft 

I Specific Energy 6.80 ft Specific Energy 1.71 ft 

Froude Number 7.00 Froude Number 1.77 

Flow Type Supercritical Flow Type Supercritical 

GVF Input Data GVF Input Data 
I 

Downstream Depth 0.00 ft Downstream Depth 0.00 ft 

Length 0.00 ft Length 0.00 ft I 
Number Of Steps 0 Number Of Steps 0 

I GVF Output Data GVF Output Data 

Upstream Depth 0.00 ft Upstream Depth 0.00 ft 

I Profile Description Profile Description 

Profile Headloss 0.00 ft Profile Headloss 0.00 ft 

Downstream Velocity Infinity ft/s Downstream Velocity Infinity ft/s 

Upstream Velocity Infinity ft/s Upstream Velocity Infinity ft/s I 
Normal Depth 0.27 ft Normal Depth 0.67 ft 

Critical Depth 0.98 ft Critical Depth 0.98 ft 

Channel Slope 0.25000 ftlft Channel Slope 0.25000 ft/ft I 
Critical Slope 0.00332 ft/ft Critical Slope 0.07020 ft/ft 

I 

I 11/27/2013 8:41 :11 AM 

Bentley Systems, Inc. Haestad Methods SoiiBimtl~fitewMaster V81 (SELECTseries 1) (08.11 .01.03] 

27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 11/27/2013 8:43:12 AM 
Bentley Systems, Inc. Haestad Methods SoiiBimtll!>,efitewMaster V8i (SELECTseries 1) (08.1 1.01.03] 

27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 1 of 2 
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Worksheet for 12" Half burried RipRap 

Messages 

Notes 

Velocity check with rock half burreid in sediment. 

Bentley Systems, Inc. Haestad Methods Sollftimtl~litewMaster V81 (SELECT series 1) [08.11.01 .03] 

11/27/2013 8:43:12 AM 27 Slemons Company Drive Suite 200 W Watertown, CT 06795 USA +1 -203-755-1666 Page 2 of 2 

Project Description 

Friction Method 

Solve For 

Input Data 

Roughness Coefficient 

Channel Slope 

Bottom Width 

Discharge 

Results 

Nomnal Depth 

Flow Area 

Wetted Perimeter 

Hydraulic Radius 

Top W idth 

Critical Depth 

Critical Slope 

Velocity 

Velocity Head 

Specific Energy 

Froude Number 

Flow Type 

GVF Input Data 

Downstream Depth 

Length 

Number Of Steps 

GVF Output Data 

Upstream Depth 

Profile Description 

Profile Headless 

Downstream Velocity 

Upstream Velocity 

Nomnal Depth 

Critica l Depth 

Channel Slope 

Critical Slope 

11/27/2013 8:43:20 AM 

Worksheet for 12" RipRap 

Manning Fomnula 

Normal Depth 

Supercritical 

0.078 

0.25000 ft/ft 

727.00 ft 

3973.00 ft'/s 

0.72 ft 

521 .50 ft' 

728.43 ft 

0.72 ft 

727.00 ft 

0.98 ft 

0.08971 ft/ft 

7.62 ftls 

0.90 ft 

1.62 ft 

1.59 

0.00 ft 

0.00 ft 

0 

0.00 ft 

0.00 ft 

Infinity ftls 

Infinity ftls 

0.72 ft 

0.98 ft 

0.25000 ft/ft 

0.08971 ft/ft 

Bentley Systems, Inc. Haestad Methods Sollftimtl(i)jllitowMaster V8i (SELECT series 1) [08.11 .01.03] 

27 Siemens Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1 
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SIMPLIFIED DESIGN GUIDELINES FOR RIPRAP SUBJECTED TO 
OVERTOPPING FLOW 

By Kathleen H. Frizell', James F. Ruff, and Subhendu Mishra3 

Abstract 

Riprap, or some type of rockfill , is commonly used to prevent erosion of the downstream 
face of dams during rainfall events. Often, it is expected to be able to protect a dam during 
small overtopping events. It is generally an inexpensive method proposed to provide stability 
while rehabilitating dams expected to overtop. Rock channels may also be used as spillways 
for releases from dams. River restoration projects often use riprap drop structures to prevent 
degradation of the channel invert. 

Previous large-scale testing by Reclamation and Colorado State University produced 
initial guidelines for designing steep rip rap slopes subjected to overtopping. Additional test data 
from 1997 have been incorporated into this previous work allowing verification of initial design 
guidelines. Input from embankment dam designers has prompted investigation into 
simplification of the initial guidelines into a more "user-friendly" form. The errors introduced by 
assuming a generic coefficient of uniformity, D6ofD10, to eliminatedeterminatingthree rock sizes, 
have been computed and use of a safety factor specified . This will produce less concern about 
obtaining the specified rock gradation during inspection of an existing or construction of a new 
riprap overlay. 

Another important aspect of the design is establishing the use of the guidelines over the 
full range of riprap slopes. Overtopping flow on embankments with slopes less than or equal 
to 0.25 (4H: 1V) covers the riprap. For slopes greater than 0.25, the overtopping flow must be 
contained within the layer of riprap for stability, although an insignificant amount of highly­
aerated water splashes and cascades over the top of the rip rap. The design guidelines specify 
procedures to deal with both slope situations to provide the designer confidence in using the 
guidelines.-

The new criteria are suggested for use by the dam safety community to both evaluate 
the capability of riprap on existing dams and for designing new small riprap-covered 
embankments to safely pass small magnitude overtopping flows. Evaluating the capability of 
the rip rap protection on an existing dam to pass overtopping flow without failure is also the first 
step in a risk assessment dealing with the possibility of dam breach and eventual failure . 

1Hydraulic Engineer, US Bureau of Reclamation, PO Box 25007, Denver CO 80225 

2Professor, Department of Civil Engineering, Colorado State University, Fort Collins CO 
80523 

3Graduate Research Assistant, Department of Civil Engineering, Colorado State 
University, Fort Collins, CO 80523 

A brief summary of suggested new riprap design criteria for protecting embankments 
during overtopping are presented . The paper will illustrate the use of the design information 
by presenting the design of a stable riprap cover for a small embankment dam. 

Background 

Riprap, or zone 3 rockfill, is the most common cover material for embankment dams, 
including those owned by Reclamation. Often engineers need to know the rip rap will provide 
adequate protection should the dam overtop. However, flow hydraulics on steep embankment 
slopes protected with riprap cannot be analyzed by standard flow and sediment transport 
equations. Reclamation currently takes a relatively conservative stance on the stability of a 
riprap armored embankment dam subjected to overtopping [1 ]. Other fairly recent 
investigations have resulted in empirical riprap design criteria based upon small scale testing 
on mild slopes and the assumption that uniform flow equations can be applied to these cases 
[2,3] . 

Predicting riprap stone sizes from these previous works produces widely varying results. 
Overestimating of the stone size needed to protect a dam can lead to excessive costs during 
construction of the project. Underestimating the stone size can lead to catastrophic failure of 
the dam and Joss of life. 

Introduction 

There continues to be a need for a reliable method to predict riprap stone sizes for the 
flow conditions associated with dam overtopping . To address this need , a multi-year program 
to develop design criteria for riprap subjected to overtopping flows is being funded by 
Reclamation's Dam Safety and Research and Technology Development Programs. The 
program has two main objectives: 

... Perform large scale testing of riprap on a steep slope. 

... Determine criteria for riprap size and layer thickness needed to protect an 
embankment dam during overtopping. 

These objectives have been met by the completion of three test programs with large size 
riprap on a 2:1 slope, comparison with other experimental data, and compilation of the results 
into proposed new criteria for riprap size and layer thickness to provide adequate protection 
during overtopping. The results of the 1994 and 1995 test programs were reported at the 1997 
Association of State Dam Safety Officials (ASDSO) conference [4]. This paper discusses the 
final tests and presents the modifications made to the previously given riprap design criteria. 

Test Program 

Test programs with large riprap were completed in the Overtopping Facility at CSU in 
Fort Collins CO during 1994,1995, and 1997. The test facility, instrumentation, data acquired , 
and results are described in the following sections, with emphasis on the 1997 tests and results . 



Facility 
The test facility consists of a concrete head box. chute, and tail box. The chute is 3m 

wide and has a 15 m vertical drop on a 2:1 (H:V) slope (Figure 1 ). The walls of the flume are 
1.5 m high and extend the full length of the chute. Plexiglass windows , 1 m by 1 m, are located 
near the crest brink, mid-point, and toe of the flume along one wall . Water is supplied by a 
0.9 m diameter pipe from Horsetooth Reservoir. The supply pipe diffuses into the head box 
below a broad flat crest that replicates overtopping conditions. The facility has a maximum 
discharge capacity of about 4 .5 m3/s, which includes an add itional 0.8 m3/s added by a pump 
that recirculates flow from the tail box to the head box. 

Instrumentation and Data Acquisition 
The facility provided the opportunity to gather ... " . -. , 

important data regarding flow through large size ~~~-:% 
riprap. The visual observations provided information 
on the aeration , interstitial flow, stone movement, 
and the failure mechanism on the slope. Discharge 
and head data were collected for each test. In 
addition , the flow depth and interstitial flow velocities 
were recorded at up to four stations down the flume 
slope. 

Interstitial flow velocities were recorded by 
using a salt injector and two conductivity probes at 
each of the stations down the slope. The velocities 
were obtained by injecting salt water into the flow 
and measuring the time until the wave front arrived 
at each of the downstream probes. 

Depth was measured using water 
manometers inserted through the floor of the flume 
into a tower attached normal to the floor. The normal 
depth of solid water flowing interstitially between the 
rocks, was recorded , not the highly aerated flow 
skimming the surface. 

Riprap Characteristics 
The rip rap test sections covered the full width 

of the chute and were placed over typical bedding 
material. Angle iron ribs were installed across the 

Figure 1. - Embankment overtopping 
research facility with riprap protection . 
Each 1.5 m wide band of rock was 
painted a different color to assist with 
observations of rock movement during 
the 1997 tests. (fig1 .bmp) 

chute floor to retain the bedding on the slope. The angle iron was bolted to the chute with a 
12 mm space underneath to provide a flow path at the chute surface. An open frame retaining 
wall was located at the downstream end of the test section to hold the toe in place. The riprap 
layers were placed by dumping . 

Tests were first conducted in 1994. The first test section consisted of large riprap with 
D50 of 386 mm placed 0.6-m-thick over a 203-mm-thick gravel bedding material. The riprap 
layer extended 18 m down the slope from the crest and ended on the slope. The riprap size 

was selected based upon extrapolation of previous design equations [2] . The bedding layer 
thickness and size were designed according to standard Reclamation criteria . 

The riprap tests performed in 1995 utilized the first test bed with a second , 0.6 m thick 
layer of relatively uniformly graded rock with D50 of 655 mm, placed over the existing material. 
Most rocks were dumped into the flume; however, because of the rock size, some hand 
readjustment was necessary to even out the surface and avoid damaging the instrumentation. 
The bedding and rip rap material from the previous tests basically became the bedding material 
for the larger riprap of the 1995 tests. 
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The 1997 tests utilized the 
resu lts of the previous tests to check 
the design curves. The previous rock 
material was removed from the flume 
and bedding with a 0 50 of 48 .3 mm and 
riprap with a 0 50 of 271 mm was 
installed. The bedding and riprap 
covered the entire fiume slope and 
extended 1.8 m horizontally at the toe 
of the slope, as per embankment dam 
designer recommendations. The 1997 
riprap gradation is shown in Figure 2. 
The surface layer of riprap shown in 
Figure 1 is painted different colors in 1 Equivalent Spherical Diameter (m) 1 

stripes 1.5 m wide to provide visual 
evidence of movement. 

Riprap Flow Conditions 

Figure 2. - Gradation curve for 1997 tests. 
(97grad.wpg) 

Flow conditions through riprap covering an embankment are a function of the rock size 
distribution , embankment slope, and discharge. Flow conditions were well documented by 
making observations from the surface and through the side windows located at the crest brink, 
mid point, and near the toe of the riprap slope. 

During low flow conditions, the flow comes over the flat concrete crest and dives down 
into the riprap layer. There is no flow visible over the surface of the rock layer and the flow is 
entirely interstitial. Viewing from the side windows indicated that the flow was very aerated, 
with even a few bubbles in the bedding layer. The flow was extremely turbulent with eddies 
forming behind some rocks and jets impinging on others. Failure of the riprap layer would be 
unlikely during these low flow conditions because the water level is well below the top layer of 
the riprap. 

As the flow increases, the flow intermittently cascades over the surface then penetrates 
into the riprap layer. Continual increase in the discharge results in forces that will eventually 
lift or move surface rocks from the protective layer. During this phase small rocks begin moving 
on the surface, but failure has not occurred . 

Figure 3 shows the flow conditions over the riprap protected embankment in the 1997 
tests. The majority of the flow is interstitial in spite of the very large amount of spray and splash 
observed during these tests. 
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Interstitial Velocities, Flow Depth, and Discharge 
Relationships 

The velocity at a given depth in the rock layer 
and down the slope is relatively constant for a wide 
range of discharges, provided that the flow is purely 
interstitial. During the 1997 riprap tests, the average 
i nter s t i t ial v e locity wa s about 
0.7 m/s in the riprap layer and about 0.5 m/s in the 
bedding layer. The average flow depth in the riprap 
layer during the tests was below the top of the layer at 
failure on this steep 2:1 slope. The interstitial velocity 
is used later to determine the thickness of the required 
riprap layer with respect to the depth of flow before 
failure . 

Failure 
Prior to fa ilure of the riprap slope, many 

individual stones moved or readjusted locations 
throughout the test period . Movement of these stones 
is referred to as incipient motion. Channelization 
occurs, with rock movement and well-developed flow 
paths forming over the surface of the rock, prior to 
failure of the slope. Failure of the riprap slope was 
defined as removal or dislodgement of enough material 
to expose the bedding material. Failure of the riprap 
layer occurred with the measured solid water depth still 

Figure 3. - Overall view, looking 
down the slope, of the 1997 riprap 
material with q=0.09 m3/s/m. The 
pipes extending through the riprap 
were used to measure interstitial 
velocities. (Fig3.bmp) 

below the surface of the rock layer. Highly aerated water consistently flows over the surface 
of the riprap , but represents only a small portion of the flow and is not measurable by water 
manometers. This became a very important observation for later determination of riprap layer 
thickness. 

In the 1997 tests, a large hole formed in the riprap layer exposing the bedding layer at 
a distance 12.1 m down the slope from the crest. The riprap layer was considered to have 
failed at a unit discharge of 0.20 m3/s/m. Many stones had repositioned or had been removed 
until, at failure , the bedding layer underneath the larger stones was exposed in several 
locations. The definition of failure is one reason for discrepancies when comparing data from 
various investigators. 

Design Criteria 

Data gathered during the tests performed under this program provided information on 
larger size rock on steeper slopes than previous test programs. The task was then to verify 
existing riprap design equations for overtopped embankments or to develop new design 
guidelines. 

Design Procedure to Predict Stable Stone Size 
A new design procedure to predict median stone size for a protective riprap layer has 

been developed from the test program and compilation of data from previous investigations 
[2. 4, 5, 6]. A set of curves shown in Figure 4 for different embankment slopes combines the rock 
properties of the riprap ~aterial , discharge, and embankment slope. Each curve represents 
the point of incipient failure for a particular embankment slope, S, for a design unit discharge, 
q, and median stone size, 0 50 • Cu on they-axis is the coefficient of uniformity of the material 
which is the ratio of the material 0 60 to 0 10• The curves on figure 4 are based on the riprap 
material having an angle of internal friction, 4> , of 42 .. The design curves combine empirical 
data with accepted sediment transport equations and are not simply a best fit of the data. A 
safety factor is not included in the graph, but left to the judgement of the designer to apply as 
needed. 

Further investigation of the data used to determine these design curves can lead to 
some simplification of the design, such as eliminating the coefficient of stability, C5 , from 
previous design information [4] . Plotting the data with the design curves on linear axes shows 
that there is little difference in 0 50 when the embankment slope is 0.1 or less. Also, 
determination of the coefficient of uniformity is often difficult. This can lead to concerns by the 
designer trying to identify rock sizes for use with the design procedure. A sensitivity analysis 
was performed by varying the coefficient of uniformity from 1.5 to 2.1 and found to produce a 
±5 percent difference in the computed median stone size. 
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Figure 4. - Design curves to size riprap protection on embankments of various slopes. 
These curves represent the point of incipient failure as described previously. No safety 
factor has been included. (Fig4.wpd) 



Riprap Layer Thickness 
Thickness of protective riprap layers generally is specified as a minimum of twice the 0 50 

or equal to the 0 100 size rock in the layer. Interstitial velocity data obtained from the test 
program, combined with data from previous tests conducted at CSU [2) , has produced an 
analytical approach to determining the required riprap layer thickness. The following non­
dimensional relationship has been developed between the interstitial velocity, the median stone 
size, slope, and the coefficient of uniformity: 

Where: 

and 

v ; 
~ =2.48S o.sa c - 2 22 

v~~ so u 

vi = interstitial velocity (m/s) 
0 50 is initially determined from the design curves of Figure 4 
g =gravitational constant (9.81 m/s2

) 

S = embankment slope 
Cu= coefficient of uniformity= D6c/D10 

This approach uses the interstitial velocity, vi, porosity, nP, and continuity to determine 
the appropriate riprap layer thickness, t. The average velocity , Vave can be determined using 
the porosity and the interstitial flow velocity determined from vave= vinp. The average flow depth, 
y, is then determined from continuity using the design unit discharge and the average velocity, 
y=q/vave· The required thickness , t, of the riprap layer is determined using this flow depth and 
observations about the relationship between the embankment slope, the median rock size, 0 50 , 

and the subsequent allowable surface flow. 
First some "rules of thumb" regarding riprap layer thickness; 1) the minimum thickness 

of the riprap layer is 2050 , 2) the maximum practical limit is 4050 . A methodology has been 
developed to determine the appropriate riprap layer thickness based upon the interstitial flow 
depth and embankment slope. 

If the average water depth, y, is less than 2050, then the flow is entirely interstitial and 
the 0 50 stone size is satisfactory for the design discharge. If not, then a portion of the discharge 
is flowing over the riprap and a larger stone size and/or a thicker layer would be required to 
accommodate the entire flow depth. 

In general, for steeper slopes, the majority of the flow will be interstitial (as was the case 
with our tests) and the 2050 criteria w ill be met with possibly a few iterations on the 0 50 rock 
size. However, this is not always the case. At milder slopes, less than 0.25, water has been 
observed to flow through and over smaller size riprap [2] and will approach the practical 
placement limit of 4050 . In cases where the embankment slope is less than 0.25 and the flow 
depth, y, exceeds the 2050 criteria , an estimate of the flow depth and discharge that can safely 
pass over the riprap surface must determined. The surface flow depth is determined using 
standard flow equations for the flow over rough surfaces, and Manning's and Shield 's 
equations, to assure that flow over the surface will not exceed the critical shear stress for the 
design 0 50 • Manning's n value is determined from the equation n=0.0414050 

116 based upon 
previous experimental data [2] and the initial design 0 50 . This surface flow is subtracted from 

the total flow to determine the interstitial discharge and depth that meets the 2050 to 4050 

thickness criteria. 
This analytical approach to determining the thickness of the riprap layer provides a 

design where the riprap layer is at the point of failure for the design discharge. The difficulty 
of any design using riprap is the quality control of the rock material properties, size and 
gradation. For large riprap sizes, specifications are easily written , but from a practical 
standpoint, it is difficult to verify the riprap properties at the site. A factor of safety may be 
applied by the designer, as necessary. For example, if the design is for the probable maximum 
flood , no factor of safety may be required . However, if the design is for the 100-year flood over 
the service spillway, a factor of safety may be required based on agency policy or experience 
or judgement of the designer. 

Toe Treatment 
The riprap protection tested in 1994 and 1995 stopped on the slope with an open frame 

wall to hold the material in place. Designers expressed concern that perhaps the toe would be 
the weak point in the design and that the riprap should extend down the entire slope to a 
horizontal toe berm . As a result, bedding and rip rap were placed horizontally at the toe of the 
slope with a berm equal to twice the riprap layer thickness placed parallel to the slope over the 
toe. The riprap failed on the slope first with no noticeable movement of the toe treatment 
throughout the test program. After failure on the slope had occurred the berm thickness over 
the toe was progressively reduced to equal the slope th ickness . Rock movement occurred but 
no failure of the toe. These tests included flows with and without tailwater over the toe. 

The riprap on the slope was then stabilized by covering the rock with anchored wire 
mesh and the discharge increased to determine the point of incipient failure for the toe . 
However, in spite of the stabilizing procedure, the rock at the crest dislodged and was removed 
down to the floor of the flume, causing failure of the entire slope such that testing of the toe 
could not continue. No specific guidelines are given, but clearly riprap on the slope is less 
stable and will be the point of failure , not the toe protection . 

Design Example 

The following design example illustrates the use of the proposed method for sizing stable 
riprap on a typical embankment dam slope. Computations for the median stone size and 
minimal thickness of the protective riprap layer are shown in metric or S.l. units. Flood and 
embankment properties that are known or assumed are listed in the following table: 

I Property I Parameter I Value I 
Overtopping discharge Q 65 m3/s 

Embankment length L 304.8 m 

Overtopping unit discharge q 0.213 m3/s/m 

Angle of repose of material <P 42° I - - -
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Property I Parameter I Value I 
Embankment crest width w 6.1 m 

Discharge coefficient c 1.57 
. 

Embankment slope s 23% or 0.23 

Embankment angle oc 13° 
" 

Coefficient of uniformity cu 1.95 
. 

Porosity np 0.45 

Specific gravity of riprap Gs 2.65 

Specific gravity of water Gw 1.00 
: 

• 

Step 1: Many designers like to know the depth of the overtopping discharge, 
therefore, the overtopping depth, H, is found using: 

Step 2: 

Step 3: 

Q = CLH 1
·
5 

H = ( Q I CL )213 = ( 65 
) o.

67 

= 0.262 m 
1.57 X 304 .8 

Find the median rock diameter, 0 50 , from the design curves (0.213 m3/s/m 
and an embankment slope of 0.23), 

D C 0'
25 = 0 .14 so u 

Find the interstitial velocity, v;. 

D
50 

= 0 .12 m 

V I = 2 .48 C u- 2 .22 S 0 .58 

/(g 0 so) 

vi = 2.48 (0.23)0
•
58 (1 .95 r 2

·
22 /9 .81 (0.12) ::. 0 .26 m/s 

From V;, find the average velocity, Vave using 

v =v.*n =0.26 *0 .45 = 0 .12 m/s ave 1 p 

Step 4: Determine the average depth of water, y. at the point of incipient failure of 
the riprap , 

Y = q IV ave = 1 . 7 8 m 

Check to see if the average depth, y, is less than , or equal to 2050, in which case 
the design is complete and the design depth of riprap is 2050. If not, then the 
embankment slope and practical limitations on overall placement thickness of 
4050 will determine the next steps taken . If the slope is less than or equal to 0.25, 
proceed with step 5 to determine the amount of the flow that can safely flow over 
the rip rap surface. If the slope is greater than 0.25, go to step 10, and choose a 
larger 0 50 size for performing further iterations. 

y = 1.78m > 0 .24m = 20
50 

Slope = 0.23, so proceed to step 5 

Step 5: Find the depth of water, h, that can flow over the surface of the riprap 
without causing critical shear stress {7], 

0 .97 h S = 0.06(G s - G w) 0
50 

tan(cp) 

Using the appropriate values of the parameters, and solving for h, 

Step 6: 

Step 7: 

Step 8: 

0 .06(2.65 -1.00) (0.12)(0.900) = o.048m 
h = 0.97 (0 .23) 

Calculate Manning's roughness coefficient, n , 

n = 0.0414 0 50
116 n = 0.0414(0.12)116 = 0.029 

Calculate the unit discharge, q, , that can flow over the riprap layer from 
Manning's equation, 

1 
q

1 
==- - h 1

·
67 S 112 = 0 .10m 3/s/m 

n 

Calculate the unit discharge, q2 • flowing through the riprap, 

Q
2 

= q - Q
1 

= 0.21 - 0.10 = 0.11 m 3/s/m 



Step 9: Determine the interstitial flow depth through the riprap, 

h = 2 

q2 
- = 0 .92 m ~ 40

50 
= 0.48 m 

v ave 

At this point, because the interstitial flow depth. h2 , is greater than 4050 , the stone 
size must be increased, therefore , go to step 10. 

Step 10: Increase 0 50 by 10%. The new D50 is now 0.13 m. 

Other iterations, with 10 percent increases in D50, are presented in the following table until the 
interstitial depth of water is less than the chosen limit of placement th ickness of the rip rap layer: 

Step 

5 

6 

7 

8 

9 

Parameter 1st iteration 2nd iteration 3'd iteration 
D50 = 0.13 m D50=0.14 m D50=0.154 m 

Value Comments Value Comments Value Comments 

h (m) 0 .052 0.056 0.062 

n 0.029 0.03 0 .03 

q 1 (m
3/s/m) 0.117 0.13 0.152 

q2 (m
3/s/m) 0.096 0.083 0.061 

V; (m/s) 0.271 use Step 3 0.281 use Step 3 0.295 use Step 3 

Vave (m/s) 0.122 use Step 3 0.13 use Step 3 0.133 use Step 3 

h2 (m) 0.786 >4D50=0.52 0.638 >4D50=0.56 0.466 <4D50=0.62 

After the third iteration, the portion of the flow, q2, and depth, h2, that is carried 
interstitially is less than 4050 , therefore, the required thickness. t , of the riprap layer is: 

t = 4D50 = 4 X 0.154 = 0.62 m 

Thus, the required median stone size at the point of incipient failure is 0.154 m for this 
discharge and slope. A factor of safety should be applied, as necessary. 

Conclusions 

Design criteria for large riprap are presented. The design provides a means to 
determine the point of incipient failure of the rip rap for a given overtopping unit discharge and 
the required thickness of 2D50 or 4D50 based on the slope of the embankment, the interstialflow, 

and surface flow. The riprap layer thickness should never be less than 2050 • There should be 
a well-graded bedding layer with a specified D50 under the riprap layer. A filter cloth (geotextile) 
or filter layer should be placed under the riprap if there is no bedding layer. Rip rap with the 
designed D50 should be placed on top of the bedding layer. 

The riprap thickness criterion is based upon the surface flow not causing critical shear 
stress and the remainder of the flow passing through the riprap with a thickness of 2050 to 4D50. 

The median stone size determined from the proposed design curves computes the size at 
which incipient failure is estimated to begin . The design requires an iterative procedure 
involving the design D50 and the riprap layer thickness for a given design unit discharge. The 
riprap layer thickness will be given as an integer multiple of D50 such as 2D50 , 3050 , or 4D50 . A 
factor of safety can be provided by the design engineer to meet specific applications. The 
design criteria can be used for new designs and to evaluate the adequacy of riprap protection 
on existing dams. 
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