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CHECKLIST OF ITEMS REQUIRED FOR A COMPLETE APPLICATION 

Name of Dam: White Tank Flood Retarding Structure No. 3 

Owner of Dam: Flood Control District of Maricopa County 

Application No. Date Filed: 
[Application No. and Date Filed to be filled in by Arizona Department of Water Resources] 

Instructions 

This checklist is primarily applicable to significant and high hazard potential dams in accordance with Arizona Administrative Code (A.A.C.) 
R12-15-1208(A)(2), 1215 and 1216. All items andlor the designated level of design detail may not be required for all applications, including 
those for low and very low hazard potential dams in accordance with A.A.C. R12-15-1207(D), 1209,1210,121 1,1215 and 1216. 

T v ide ,  which identifies items required for a complete application, has been prepared to facilitate the applicant's understanding of the 

F ,s. Any omissions or errors do not relieve the applicant from complying with applicable sections of Arizona Revised Statutes 
(A.R.S.) Title 45-Waters, Chapter 6 and A.A.C. Title 12-Natural Resources, Chapter 15-Department of Water Resources. The 
Director may require additional information, beyond the items delineated in this checklist, in accordance with A.R.S. §§  45- 
1203(E) and 1206(A). 

Complete the following checklist by indicating to the left that the item has been included and to the right its location(s) within the application 
documents. If a checklist item does not apply, indicate NIA and provide a supporting discussion. The checklist wiH be provided electronically 
via e-mail upon the applicant's request. 

Example 

2 Surface Water Diversion Plan - Details of the plan for control or See Section 16.1 of the Design Report & Section 107 
diversion of surface water during construction, if required. of the Suuplementary General Conditions 

I. GENERAL ITEMS 

2 Application Form - Complete and submitted in duplicate. The Application Form is provided with this 
[Ref. A.R.S. $5  45-1203(B), 1206(A); A.A.C. R12-15-1208(A)(l), submittal. 
1209(E), 1210(A)(1), 1210(B)(l), 121 l(A)(l)] 

Y - Fee -The fee must be based upon the total estimated project cost The fee has been calculated and is provided with the 
associated with construction of the dam and appurtenant works. Application Form. 
Preliminary investigations and surveys, engineering design, supervision 
of construction and any other engineering costs shall be included in the 
project construction costs (refer to "Instructions for Filing an 
Application"). [Ref. A.R.S. 5 45-1204; A.A.C. R12-15.-151(B)(ll), 
1208(A)(3), 1210(A)(2), 1210(B)(2), 121 1(A)(4)] 
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v - Two Sets (minimum) of Construction Drawings 
[Ref. A.R.S. $8 45-1203(A), 1206'(A); A.A.C. R12-15-1208(A)(5), 
1209(E)(l), 1210(A)(6), 121 1(A)(6), 1215(1)] 

2 Two Sets (minimum) of Construction Specifications 
[Ref. A.R.S. $845-1203(A), 1206(A); A.A.C. R12-15-1208(A)(6), 
1210(A)(7), 1215(2)] 

2 Two Design Reports (minimum) 
[Ref. A.A.C. R12-15-1208(A)(7), 1210(A)(8), 1215(3)] 

Y Two Sets (minimum) of Construction Quality Assurance (CQA) Plan 
[Ref. A.A.C. R12-15-1208(A)(8), 1210(A)(9), 1212(C), 1215(2)(e)] 

2 Two Sets (minimum) of Evidence of Financial Capability - Consists of 
a long-term budget plan and evidence of financing, prepared using 
customary accounting principles, that demonstrate that the applicant 
has the financial capability to construct, operate and maintain the dam 
in a safe manner. [Ref. A.A.C. R12-15-1208(A)(10)] 

2 Two Sets (minimum) of the Construction Schedule 
[Ref. A.R.S. $ 3  45-1203(E), 1206(A)] 

2 Two Sets (minimum) of the Emergency Action Plan, Operation and 
Maintenance Plan, and Instrumentation Plan -These documents, if not 
ready for submittal with the application filling, may be submitted 
during construction. [Ref. A.R.S. $45-1203(E); A.A.C. R12-15- 
1208(B), 1217,12211 

2 Drawings, Specifications, CQA Plan and Design Report Sealed bv P.E. 
The drawings, specifications, CQA Plan and design reports (each of 
which are described in detail below) must be prepared by a 
professional engineer registered in Arizona to a level of detail 
appropriate for construction. The design engineer must be experienced 
in the design and construction of dams. The engineer's seal and 
signature must appear on all drawings, specifications and engineering 
reports, and conform to the requirements of the Arizona State Board of 
Technical Registration. A preliminary review set of drawings 
submitted with the application may also be stamped "preliminary" 
and/or "not for construction" in accordance with the rules of the 
Arizona State Board of Technical Registration. [Ref. R4-304; A.A.C. 
R12-15-1215(l)(a), 1215(2)(a), 1215(3)(a)] 

Two full-size sets of the Construction Drawings are 

provided with the Application. 

Two sets of the Construction Specifications are 

provided with the Application. 

Two copies of the Design Report (Volumes 1 

through 4) and the Supplemental Design and 

GeotechnicaVGeophysical Investigation Report - 
Phase 1 are provided with the Auplication. 

Two sets of the Construction Quality Assurance 
JCOA) Plan are provided with the Application. The 

COA Plan is located in Appendix A of the 
Construction Specifications. 

The FCDMC is authorized under Arizona Revised 

Statute 48-3620 and is mandated to overate and 

maintain flood control structures for the benefit of 

Maricopa County residents and is funded through 

secondary taxes as established by the Board of 

Supervisors. 

Two copies of the preliminary Construction Schedule 

has been provided with the application. A more 

detailed Construction Schedule will be submitted by 

FCDMC to ADWR within a reasonable time after 

contract award. 

The Operation and Maintenance Agreement and 

Emergency Action Plan are provided with the 

Application. The Instrumentation Plan is provided in 

Sections 12.8 and 12.9 of the Design Report. 

The Construction Drawings, Construction 

Specifications, CQA Plan, and design reports 

provided with the Application are sealed by a 

registered Professional Engineer licensed by the State 

of Arizona. 
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11. CONSTRUCTION DRAWINGS 

Drawings should be prepared on conventional drafting material such that clear, legible prints can be obtained. Drawings must clearly present 
all details and dimensions required to construct the dam in accordance with the engineers design. Submittal of blue line prints, black line prints 
or mylar for final approval will be satisfactory. The following drawings should be included. List additional drawings in this section if 
applicable to the design. [Ref. A.A.C. R12-15-1208(A)(5), 1209(E)(l), 1209(F)(l), 1210(A)(6), 1211(A)(4), 1215(1)] 

2 Dam Safety Section Approval Block - In preparini the drawings, each All Construction Drawings contained in the drawing 
sheet should contain the normal title block in the lower right hand set have the appropriate ADWR Dam Safety Section 
corner as well as a space 1" high x 4" wide in proximity to the lower Approval Block. 
right hand corner for the Department's approval stamp. 

3 Topographic Map - A topographic map(s) of the dam, spillway, outlet A topographic map of the dam configuration, 
works and reservoir on a scale large enough to accurately locate the existing emergency spillway, proposed outlet works, 
dam and appurtenances, indicate cut and fill lines, and show property and property line with ownership is included as 
lines and ownership status of the land. Elevations must be to a national 
datum base, such as mean sea level, rather than an assumed elevation. Drawing No. C1. A topographical map showing the 
Contour intervals must be compatible with the height and size of the PMF maximum flood pool is shown on Drawing C1. 
dam and its appurtenances as required to provide adequate design and ma us hi hi^ maps showing cut and fill lines are 
construction details. Horizontal control must be in accordance with the included on Drawin 
State coordinate system and/or per latitude and longitude. [Ref. A.A.C. 
R12-15-1215(l)(b)] 

Reservoir Area and Capacity Curves - The area-capacity curves shall The reservoir elevation-area-capacity curve is shown 
reflect area in acres and capacity in acre-feet in relation to depth of on Drawing No. C 1. 
water and elevation in the reservoir. The spillway invert and top of 
dam elevations must be shown. The reservoir volume/space functional 
allocations must also be shown. Alternate scales may be included as 
required for the owner's use. [(Ref. A.A.C. R12-15-1215(l)(c)] 

Spillway and Outlet Works Rating Curves and Tables - The spillway The Outlet Works rating curve is shown on Drawing 
rating curve must be at a scale or scales which allow determination of N,, ~ 7 .  
discharge rate (cfs) at both low and high flows as measured by depth of 
water passing over the control section. [Ref. A.A.C. R12-15- 
1215(l)(d)l The emergency willway will not be modified during 

Phase 1 construction activities. The rating curve for 

the existing emergency spillway was provided with 

the drawings for the Interim Dam Safety 

Improvements. A preliminary emergency spillway 

rating curve is provided on Figure 9-1 of the Design 

Report. The final emergency spillway rating will be 

provided on the construction drawings for the Phase 

2 modifications design. 

2 Location Map - A location map showing the dam footprint and all A Location Map showing the dam footprint and all 
exploration drill holes, test pits, trenches, adits, borrow areas and bench exploration drill holes test pits and trenches is 
marks with elevations, reference points and permanent ties. This map included in the Geotechnical Data Report and shown 
shall use the same vertical and horizontal control as the "topographic 
map." [Ref. A.A.C. R12-15-1215(l)(e)] on Figure 7-1 of the Design Report. The 

Geotechnical Data Report is provided with the 

Application. A Location Map showing the 

construction benchmarks is included as Drawing No. 

G1. A location Map showing the borrow area is 

included as Drawing No. C1. 
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Geologic Information - Geologic information including geologic 
map(s), profile along the centerline and other pertinent cross sections 
of the dam site, spillway(s) and appurtenant structures, aggregate and 
material sources, and reservoir area at scale(s) compatible with the site 
and geologic complexity, showing logs of exploration drill holes, test 
pits, trenches and adits. [Ref. A.A.C. R12-15-1215(l)(f)]. 

Dam Plan - Plan(s) of the dam to adequately delineate design and 
construction details. [Ref. A.A.C. ~12-15-1215(1)(~)] 

Foundation Profile - A foundation profile along the dam centerline at a 
true scale (vertical=horizontal) showing the existing ground and 
proposed finished grade (cut and fill) elevations, including anticipated 
geologic formations. Include any proposed grout and drain holes. 

[Ref. A.A.C. R12-15-1215(l)(h)] 

Dam Profiles and Sections - A profile and a sufficient number of cross- 
sections of the dam to delineate design and construction details. 
Camber, crest details, interior filters and drains, and other zone details 
must be shown and dimensioned. The profile of the dam may be drawn 
to different horizontal and vertical scales if required for detail. A 
maximum section of the dam shall be included; it must be drawn to a 
true scale (vertical = horizontal). The outlet conduit may be shown on 
the maximum section if this is typical of the proposed construction. 

[Ref. A.A.C. R12-15-1215(l)(i)] 

Foundation Plan - Foundation plan(s) showing excavation grades and 
cut slopes with any proposed foundation preparation, grout and drain 
holes, and foundation dewatering requirements. [Ref. A.A.C. R12-15- 
1215(1)Ci)l 

Outlet Works - A plan, profile and details of the outlet works, 
including the intake structure, the gate system, conduit, trashrack, filter 
diaphragm, concrete encasement and the downstream outlet structure. 
Include all connection and structural design details. [Ref. A.A.C. R12- 
15-1215(1)(k)] 

Spillway - A plan, profile, control section and cross sections of the 
spillway. Include details of any foundation preparation, grouting or 
concrete work that is planned. A complex control structure, a concrete 
chute or an energy-dissipating device for a terminal structure will 
require both hydraulic and structural design details. [Ref. A.A.C. R12- 
15-1215(1)(1)] 

Drainage Area - Hydrologic data, drainage area and flood routing 
criteria. [Ref. A.A.C. R12-15-1215(l)(m)] 

Geological Information has been included in the 

Geotechnical Data Report. 

Plans of the dam are shown on Drawing Nos. C4 

through C7, C9, C11, and C12. 

A Foundation Profile is urovided on Drawing No. 

C2. - 

A profile of the dam is provided on Drawing No. C2. 

Sections of the dam are shown on Drawing Nos. XS2 

through XS6 and XS 12. 

Excavation grades and cut slopes are provided on 

Drawing Nos. XS2 through XS4 and XS7. 

A plan and profile of the Outlet Works are shown on 

Drawing No. C7. Details of the Outlet Works are 

included on Drawing Nos. ST1 through ST17 and on 

Drawing No. XS7 through XS 11. 

The Spillway Plan, Profile and Sections are not 

included as part of the Phase 1 remediation 

construction activities. However, preliminary 

drawings including a Spillway Plan, Profile and 

Sections have been included in Appendix K of the 

Design Report. 
See Sections 8.0 and 10.0 of the Design Report. See 

Figures 8-1 and 8-3, and Tables 8-4 and 10-1 for the 

hydrologic data, drainage areas delineation, and 

reservoir routing criteria. 
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111. CONSTRUCTION SPECIFICATIONS 

The specifications must include a detailed description of the work to be performed and a statement of the requirements for the various types of 
material and installation techniques that will enter into the permanent construction. Of particular importance are those sections describing 
foundation preparation, placement of materials and material testing. Specifications must be complete and not cross-referenced to specifications 
in other documents. As a minimum, the following specifications should be included, when applicable, to the design. List additional 
specifications applicable to the design in this checklist. [Ref. A.A.C. R12-15-1208(A)(6), 1210(A)(7), 121 1(A)(3), 1215(2)} 

2 Earthwork Specification - Include all earth and rock material See Special Provisions sections 206,210,215,220, 
descriptions, placement criteria and construction requirements for all 221,225,3 10,604,606,701,702,703, and 728. 
elements of the dam and related structures. [Ref. A.A.C. R12-15- 

2 Concrete. Grout and Shotcrete Specifications - Include all concrete, See Special Provisions sections 505,725,726,727 
grout and shotcrete material descriptions, placement and consolidation and 776. 
criteria, temperature controls and construction requirements for all 
elements of the dam and related structures. [Ref. A.A.C. R12-15- 
12 15(2)(f)(ii)] 

2 Foundation Specification - Include acceptable material criteria and See Special Provisions sections 20 1,206, and 606. 
testing, cleaning and treatment. If foundation or curtain grouting is 
required, include the type of grout, grouting method, special 
equipment, recording during grouting and foundation monitoring to 
avoid disturbance from grouting. [Ref. A.A.C. R12-15-1215(2)(f)(iii)] 

2 Materials Testing - Include in each specification all materials testing to Within each section of the Special Provisions where 
be performed by the contractor for pre-qualification of materials for use ap,,licable. 
and acceptance of materials as constructed in place in accordance with 
specifications. Include all required special performance testing such as 
water pressure tests in conduits. [Ref. A.A.C. R12-15-1215(2)(f)(iv)] 

3 Control of Stream During Construction - A plan for control or The Construction Stormwater Control Plan will be 
diversion of surface water during construction. The frequency of storm submitted by FCDMC to ADWR within a reasonable 
runoff to be controlled during construction may be determined by the time after contract award. 
design engineer commensurate with the risk of economic loss during 
constructibn. [Ref. A.A.C. R12-15-1215(2)(f)(v)] 

N/A Blasting - Criteria for blast monitoring and acceptable blast vibration Not Required For This Proiect. 
levels (particle velocities), monitoring equipment and monitoring 
locations must be included for the dam and other vibration sensitive 
structures and equipment. [Ref. A.A.C. R12-15-1215(2)(f)(vi)] 

2 Instrumentation - Include material descriptions, placement criteria and In accordance with R12-15-1208.B.3, a detailed 
construction requirements. Instrumentation should be required to be instrumentation and monitoring plan will be 
installed by experienced specialty subcontractors. [Ref. A.A.C. R12- submitted during construction of the Phase 1 
15- 1215(2)(f)(vii)] 

embankment. See Special Provision section 796 for 

construction requirements for the TDR 

Additional Specifications: 

instrumentation cable. 

Refer to the Construction Specifications for a 

complete list of specifications for the project. 



ADWR, Office of Water Engineering, Dam Safety 
Checklist for Application No. 

A design report is required for all dams and appurtenant structures. The report should include a discussion and definition of the engineering 
consideration and conclusions incorporated in the design. The report must also include copies of pertinent calculations as appendices. As a 
minimum, the following sections should be included in the design report when applicable to the design. List additional sections applicable to 
the design report in this checklist. [Ref. A.A.C. R12-15-1208(A)(7), 1210(A)(8), 1215(3)] 

Classification - The classification under AAC R12-15-1206 of the 
proposed dam, or for the proposed enlargement of an existing dam and 
reservoir. [Ref. A.A.C. R12- 15- 12 15(3)(b)] 

Hydrology - Hydrologic considerations, including calculations and a 
summary table of data used in determining the required emergency 
spillway capacity and freeboard, and design of any diversion or 
detention structures. Input and output listings (both hard copy and on 
diskette) of any computer programs used must be included. Include 
calculations for wave runup and wave setup in the reservoir as well as 
estimated sedimentation rates. [Ref. A.A.C. R12-15-1215(3)(c)] 

Hvdraulics - Hydraulic characteristics, engineering data and 
calculations used in determining the capacities of the outlet works and 
emergency spillway. Input and output listings (both hard copy and on 
diskette) of any computer programs used must be included. Technical 
references must support any complex hydraulic designs. [Ref. A.A.C. 
R12-15-1215(3)(d)] 

Geotechnical Investigation - Geotechnical investigation and testing of 
the dam site and reservoir basin. Results and analysis of subsurface 
investigations including logs of test borings and geologic cross 
sections. [Ref. A.A.C. R12-15-1215(3)(e)] 

N/A Blasting Plan - Guidelines and criteria for blasting to be used by the 
contractor in preparing the blasting plan. [Ref. A.A.C. R12-15- 
1215(3)(01 

2 Surface Water Diversion Plan - Details of the plan for control or 
diversion of surface water during construction. Include a discussion 
for the basis for selection of the frequency of storm runoff to be 
controlled during construction. [Ref. A.A.C. R12-15-1215(3)(g)] 

2 Dewatering Plan -Details of the dewatering plan for subsurface water 
during construction. [Ref. A.A.C. R12-15- 1215(3)(h)] 

3 Materials Information - Testing results of earth and rock materials, 
including the location of test pits and the logs of these pits. Strength 
test results must be plotted and the strengths selected for use in stability 
analyses shown. [Ref. A.A.C. R12-15-12 15(3)(i)] 

N/A Grout Design - Discussion and design of the foundation grouting, 
grout curtain and grout cap based on foundation stability and seepage 
considerations. [Ref. A.A.C. R12- 15-12 15(3)Cj)] 

Refer to Section 1.2 of the Design Report. 

Refer to Sections 8.0 and Appendices C, D and E of 

the Design Report. 

Refer to Sections 9.0 and 10.0 and Appendices C, D, 
E, and I of the Design Report. 

Refer to Section 7.0 and Appendix G of the Design 

Report. Also refer to the Geotechnical Data Report 

and the Supplemental Design and 

Geotechnical/Geophysical Investigation Report. 

Not re~uired for this proiect. 

The Construction Stormwater Control Plan will be 

submitted by FCDMC to ADWR within a reasonable 

time after contract award. 

The Construction Dewatering Plan will be submitted 

by FCDMC to ADWR within a reasonable time after 

contract award. 

Refer to Section 7.0 and Appendix G of the Design 

Report. Also refer to the Geotechnical Data Report. 

No foundation grouting. grout curtains or cap 

grouting used for this design. 

Reinforced Concrete Design - Calculations and basic assumptions on Refer to Section 14.0 and Appendix H of the Design 
loads and limiting stresses for reinforced concrete design. Input and Report. 
output listings (both hard copy and on diskette) of any computer 
programs used should be included. [Ref. A.A.C. R12-15-1215(3)(k)] 
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Stabilitv Analysis - A discussion and stability analysis of the dam 
including appropriate seismic loading, safety factors and embankment 
zone strength characteristics. Analyses must include both short-term 
and long-term loading on upstream and downstream slopes. Input and 
output listings (both hard copy and on diskette) of any computer 
programs used should be included. Plots of critical failure surfaces as 
well as the zones and phreatic surface used in the analyses must be 
shown on the critical cross section of the embankment. [Ref. A.A.C. 
R12-15-1215(3)(1)] 

Seismicitv -The seismicity of the project area and activity of faults in 
the vicinity must be discussed. Both deterministic and statistical 
methods must be utilized and the appropriate seismic coefficient 
identified for use in analyses. [Ref. A.A.C. R12- 15-12 15(3)(m)] 

Cutoff Trench Design - Discussion and design of the cutoff trench 
based on seepage andtor other considerations. [Ref. A.A.C. R12-15- 
1215(3)(n)I 

Seepage - Permeability characteristics of foundation and dam 
embankment materials, including calculations for seepage quantities 
through the dam, the foundation and anticipated in the internal drain 
system. Input and output listings (both hard copy and on diskette) of 
any computer programs used should be included. Copies of flow nets, 
if utilized, must be included. [Ref. A.A.C. R12-15-1215(3)(0)] 

Internal Drainage - Discussion and design of internal drainage based 
on seepage quantity calculations. Include instrumentation necessary to 
monitor the drainage system and filter design calculations for 
protection against piping of foundation and embankment materials. 
[Ref. A.A.C. R12-15-1215(3)(p)] 

Erosion Protection - Erosion protection against waves and rainfall 
runoff must be provided for both the upstream and downstream slopes, 
as appropriate. [Ref. A.A.C. R12-15-1215(3)(q)] 

Dam Foundation Treatment and Abutment Contact Design, and 
Spillway Foundation Design - Discussion and design of foundation 
treatment to adequately compensate for geological weakness in the 
dam foundation and abutment areas, and in the spillway foundation 
area. 

[Ref. A.A.C. R12-15-1215(3)(r)] 

Post-construction Vertical and Horizontal Movement Systems 

[Ref. A.A.C. R12-15-1215(3)(s)] 

Foundation Conditions - Discussion of foundation conditions including 
the potential for subsidence, fissures, dispersive soils, collapsible soils 
and sinkholes. [Ref. A.A.C. R12-15-1215(3)(t)] 

Additional Report Section: 

Additional Report Section: 

Refer to Section 12.6 and Appendix G of the Design 

Report. 

Refer to Section 12.6 and Appendix G of the Design 

Report. 

Refer to Sections 7.0, 11.0, and 12.4 of the Design 

Report. 

Refer to Section 12.6 and Appendix G of the Design 

Report. 

Refer to Section 12.6 and Appendix G of the Desinn 

Report. 

Refer to Section 12.4 of the Design Report. 

Refer to.Section 12.4 of the Design Report. 

Refer to Section 12.8 and 12.9 of the Design Report. 

Refer to Sections 6.0.7.0, and 11.0 and Appendices 

B and F of the Design Report. 
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V. CONSTRUCTION QUALITY ASSURANCE PLAN 

A Construction Quality Assurance (CQA) Plan is required for all dams and appurtenant structures. A statement of the designer's requirement 
with regard to construction testing frequencies, foundation preparation guidelines, etc., must be included in the CQA Plan to facilitate the 
construction in conformance with the plans and specifications. As a minimum, the CQA Plan should include the following sections: 
[Ref. A.A.C. R12-15-1208(A)(8), 1209(E)(3), 1210(A)(9), 1212, 12131 

2 Delineation of Responsibilities and Authority - The responsibilities 
and lines of authority of the organizations involved in the construction 
of the dam must be described. The role of pre-construction, progress 
and problem or work deficiency meetings should be discussed. [Ref. 
A.A.C. R12-15-1212(A)] 

Third Party Testing - The CQA Plan should detail the responsibilities 
of third party (independent of the contractor) field and laboratory 
testing by a registered engineer for all elements of the dam and related 
structures. [Ref. A.A.C. R12-15-1212(B)] 

Statement of Qualifications - The CQA Plan should identify the 
training and experience of the CQA personnel, field supervisors and 
engineer of record. This information should document their ability to 
fulfill their assigned roles. [Ref. A.A.C. R12-15-1212(C)) 

Inspection and Testing Activities - The CQA Plan should specify the 
inspection, testing and sampling activities to be implemented for all 
elements of dam construction. The CQA Plan should identify key 
inspection items that require the Department's approval. [Ref. A.A.C. 
R12-15-1212(A), 1212(D), 1212(G)] 

3 Acceptance and Rejection Criteria - The acceptance or rejection criteria 
for inspection and testing activities should be clearly stated. The CQA 
Plan should describe procedures for documenting corrective measures 
and design changes that require prior approval by the Department. 
[Ref. A.A.C. R12-15-1212(E), 1212(F)] 

2 Documentation Requirements - The CQA Plan should include 
requirements for the submittals of as-built drawings and a completion 
report, which are required prior to the issuance of a license. [Ref. 
A.A.C. R12-15-12131 

The Delineation of Responsibilities and Authority is 

included in Section 2.0 the Construction Quality 

Assurance Quality Control ICOAQC) plan, provided 

as Appendix A of the Construction Specifications. 

The Third Party Testing is included in Sections 6.0 

through 12.0 of the Construction Quality Assurance 

Quality Control (CQAQC) plan, provided as 

Appendix A of the Construction Specifications. 

The Statement of Qualifications is included in 

Section 2.0 of Construction Quality Assurance 

Quality Control (CQAQC) plan, provided as 

Appendix A of the Construction Specifications. 

The Inspection and Testing Activities are included in 

Sections 6.0 through 12.0 and in Tables 1 and 2 of 

the Construction Quality Assurance Quality Control 

{CQAOC) plan, provided as Appendix A of the 

Construction Specifications. 

The Acceptance and Rejection Criteria is included in 

Sections 6.0 through 12.0 and Tables 1 and 2 of the 

Construction Quality Assurance Quality Control 

{CQAQC) plan, provided as Appendix A of the 

Construction Specifications. 

The Document Requirements are included in 

Sections 13.0 and 14.0 of the Construction Quality 

Assurance Quality Control (CQAQC) plan, provided 

as Appendix A of the Construction Specifications. 

VI. CONSTRUCTION SCHEDULE 

2 Construction Schedule - A statement of the anticipated sequence and A preliminary Construction Schedule has been 
duration of construction operations must be filed in duplicate with the provided with the application. A more detailed 
application. [Ref. A.R.S. $45- 1203(E)] Construction Schedule will be submitted by FCDMC 

to ADWR within a reasonable time after contract 

award. 
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VII. OPERATION AND MAINTENANCE PLAN 

An Operation and Maintenance (O&M) Plan must be prepared for all dams and their appurtenant structures. The O&M Plan must specify the 
frequency of inspections and maintenance of the dam and appurtenant structures. The frequency for exercising any mechanical or electrical 
equipment or systems must also be specified. Equipment must be exercised and inspected at least once each year. The frequency of 
inspections for submerged facilities such as intake structures or outlet pipes must also be specified. More frequent inspections and operation 
may be required depending on the size of the dam or reservoir, hazard classification or condition of the dam. The O&M Plan must specifically 
address the following: [Ref. A.R.S. 5 45-1212; A.A.C. R12-15-1205(D), 1208(B)] 

Dam Structure (Earth & Rockfill1 - Settlement, slides, depressions, The Operation and Maintenance Agreement is 
misalignment, cracking (transverse and longitudinal), burrowing provided with the Application. 
animals, erosion, seepage and adequacy of slope protection. 

Dam Structure (Concrete & Masonry) - Cracking, spalling, scaling, 
joint displacement or offsets, foundation and abutment contacts 
displacement or offset, seepage and adverse vegetation. 

Metal Surfaces - Corrosion, deficient protective coatings, misaligned 
or split seams. Includes gates, stairs and ladders, handrails, pipe, 
drainage culverts, instrumentation pipes or hardware, drainage culverts, 
bridges, etc. 

S~illwavs - Spillway control structures (gates, concrete sills, flash 
boards, etc.), approach channels, main channels, stilling basins and 
energy dissipaters. . 

Outlet Works - Includes buildings or structures that enclose the outlet 
works and submerged facilities such as intake structures. 

Downstream Channel Areas - Sloughing, eroding or backcutting, 
obstructions, adequacy of erosion protection and tailwater, and flow 
conditions. 

Reservoir Rim Area - Areas susceptible to slides or major rock falls 
that could result in overtopping of the dam or significant releases. 

Site Security - Fencing, surveillance cameras, security patrols, etc. 

Instrumentation -Description of the instrumentation system(s) that is 
part of the performance monitoring system for the dam and all 
appurtenant structures. The O&M Plan must clearly separate 
instruments and reading frequencies for the following conditions: (a) 
during construction, (b) immediately following completion of 
construction, (c) until initial reservoir fill is completed, and (d) long 
term monitoring. Vertical and horizontal movement monitoring of the 
dam must be performed, as a minimum. The design, construction and 
geological conditions of the dam may require other instrumentation, 
such as monitoring wells, piezometers, inclinometers, pressurecells, 
extensometers, crack monitors, seepage or drainage monitors, and 
strong motion (seismograph). 

Lon Book - A logbook must be maintained for the life of the dam. The 
logbook must be part of the dam's permanent records and must be used 
to document each inspection, maintenance work performed and record 
of equipment operation (exercising). Each entry in the logbook must 
include the date, a description of the inspection and operation or 
maintenance work done, and shall be signed by the responsible person. 
Dates when instrumentation readings are taken and person taking 
readings must be recorded in the logbook. 
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- Y Annual Report - The owner or operator providing an annual report to 
ADWR, Office of Water Engineering, must list all inspections made, 
maintenance work performed, instrumentation data collected and dates 
of same. The report must include an interpretation of the 
instrumentation data by a person qualified to evaluate the data of the 
dam's performance. The report must include the significance of the 
instrumentation data and a discussion of planned maintenance or 
repairs at the dam. 

2 Photographic Record - The owner or operator maintaining complete 
photographic record of sufficient detail that would typically show the 
extent of cracks in concrete, erosion of embankments or condition of 
metal parts. Photos must be taken on a five-year interval (minimum) 
and must be maintained for the life of the dam. A complete set of the 
photos (minimum 3 112 x 5 inches in size) must be provided to ADWR 
when taken and included as part of the annual report for that year. 

VIII. EMERGENCY ACTION PLAN 

Dams classified as having high or significant downstream hazard potential must file an Emergency Action Plan (EAP) including a dam breach 
inundation map. The EAP must be filed in duplicate and, at a minimum, include the following elements: [Ref. A.A.C. R12-15-12211 

2 Notification Flow Chart -The EAP should include a chart showing the The Emergency Action Plan is provided with the 
hierarchy for notification in an emergency situation, including priority ~ ~ ~ l i ~ ~ ~ i ~ ~ ,  
of notifications. Notifications should include local emergency 
response agencies, affected downstream populations, county 
emergency management agencies and affected flood control districts. 
[(Ref. A.A.C. R12-15-1221(A)(l)] 

2 Statement of Pumose - The EAP must describe the project and scope 
of the EAP. [Ref. A.A.C. R12-15-1221(A)(2)] 

3 Emergency Detection, Evaluation and Action - The EAP must 
delineate the type of potential unsafe conditions, evaluation procedures 
and triggering events that require the initiation of partial or full 
emergency notification procedures based on the urgency of the 
situation. [Ref. A.A.C. R12-15-1221(A)(3)] 

2 Responsibilities - The EAP should delineate areas of responsibility, 
particularly the owners, to ensure effective and timely action. The 
individuals responsible for notifications and declaring an emergency 
must be clearly identified. [Ref. A.A.C. R12-15-122 1(A)(4)] 

2 Notification Procedures -The EAP should be specific for each 
emergency situation that is anticipated. [Ref. A.A.C. R12-15- 
1221(~)(5)1 

2 Preparedness - The EAP should identify emergency supplies and Emergency Prevaredness is covered under the 
resources, equipment access to the site and alternative means of 

District's Flood Emergency Response Manual. The 
communication. The EAP should also identify specific preparedness - & & 

activities required such as annual full or partial mock exercises and District conducts annual desk top emergency mock 
updates of the EAP. [Ref. A.A.C. R12-15-1221(A)(6)] 

exercises and an annual field exercise for all District 

operated FRS's and Dams. 

2 Inundation Map - An inundation map should show the area that would 
be subject to flooding due to spillway flows and dam failure. [Ref. 
A.A.C. R12-15-1221(A)(7)] 
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IX. OTHER PERMITS 

It is not unusual that additional permits from this and/or other government agencies may also be required before construction may commence. 
Several other permits are described below. It is the responsibility of the owner to obtain all permits required for construction. 

N/A State Trust Land - If the dam is to be constructed on, any materials for The dam structure and all construction activities will 
the dam to be borrowed from or the reservoir will inundate State Trust occur on FCDMC property. 
Land; contact the State Land Department at (602) 542-4621 for details 
of their requirements. 

N/A Federal Land - If the dam is to be constructed on, any materials for the The dam structure and all construction activities will 
dam are to be borrowed from or the reservoir will inundate federal occur on FCDMC property. 
land, contact the appropriate federal agency for details of their 
requirements. 

Water Rights - If surface waters are to be impounded, contact the The pro~osed modifications will not impact existing 
Arizona Department of Water Resources, Office of Water Engineering, water ,.i,,hts. 
at (602) 417-2445 for details. 

Corps 404 Permit - Any significant work in or affecting a stream may An Individual 404 Permit has been obtained from the 
require a A404 Permit. Contact the U.S. Army Corps of Engineers for Army Gorp of Engineers for the A copy of 
details. the Permit has been included as Appendix B of the 

Construction Specifications. A full copy of the 

application and permit is available from FCDMC. 

2 Corps 401 Certification - A 401 Certification from the Arizona The 401 Certification is addressed in the Individual 
Department of Environmental Quality is required before a 404 Permit 404 permit which is provided in ~ ~ ~ ~ ~ d i ~  B of the 
can be obtained to ensure that federal activities do not violate state Construction Specifications. 
water quality standards. 

N/A Geotechnical Exploration Holes, Monitoring and Piezometers Wells - 
Certain types of drilled holes require permits and/or must be abandoned 
in accordance with prescribed procedures. For details, contact the 
Arizona Department of Water Resources, Groundwater Management 
Support Section, (602) 417-2470. 

Dewatering Wells - If dewatering of the dam foundation is required, 
contact the Arizona Department of Water Resources, Groundwater 
Management Support Section, (602) 417-2470. 

Floodplain Management - Any activity in a floodplain requires a 
floodplain use permit from the local flood control district. Any 
structure, which will divert, retard or obstruct the flow of water, will 
require an in-depth review by a flood control district before issuance of 
the permit. Removal of a dam will also require an in-depth review. 
Contact the local flood control district. 

Archaeological Clearance - Any activity, which involves ground 
disturbance, requires prior clearance regarding cultural resources 
sensitivity and treatment from the State Historic Preservation Officer. 
Contact the Arizona State Parks, (602) 542-4174. 

It is anticipated the Dam construction activities will 

not require further Geotechnical Exploration Holes or 

any Monitor and Piezometer Wells. 

If required, any Dewatering Wells will be outlined in 

the Construction Stormwater Control Plan that will 

be submitted by FCDMC to ADWR within a 

reasonable time after contract award. 

The construction activities do not occur within a 

floodplain. 

Archaeological Clearance has been performed for the 

site and included within the Individual 404 Permit 

application which is available from FCDMC. 
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3 
Assessment 

Geological Consultants Project No. 2003 - 162 

According to the scope of work for Work Assignment No. 1 for the White Tanks FRS No. 3, 
Design for Dam Modification, Geological Consultants Inc. is submitting herewith this technical 
memorandum to satisfy the Item 7.0 of the project Scope of Work. 

1.0 Introduction 

The assessment of land subsidence at White Tanks FRS No. 3 identified in the project slope of 
work included the following tasks: 

Review various historical reports that document the evaluation of land subsidence 
in the project area including but not limited to the Draft Design Issues Report 
dated November 20, 1998 prepared by Dames & Moore and the Preliminary 
Geotechnical Investigation Report dated March 16,2004 prepared by AMEC 
Earth & Environmental Inc. (AMEC). 
Obtain historic water level data for wells located within two miles of White Tanks 
FRS No. 3 and review and graphically summarize the historic water level data. 
Obtain historic survey level data for National Geodetic Survey (NGS) 
benchmarks within a two and one-half mile radius of White Tanks FRS No. 3 and 
evaluate the NGS data relative to historic land subsidence trends in the dam 
vicinity. 
Consult with the Arizona Department of Water Resources (ADWR) and the 
Maricopa Association of Governments (MAG) regarding future potential water 
demands related to projected population increases in the West Salt River Valley 
that may induce future potential land subsidence in the project area. 
Prepare this technical memorandum to document the data findings, define historic 
land subsidence trends and deduce from the data future potential land subsidence 
that may impact the White Tanks FRS No. 3 structure. 
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2.0 Previous Land Subsidence Evaluations 

According to the scope of work for the subject activity, we have completed our review of 
pertinent reports directed at the White Tanks FRS No. 3 including the Dames and Moore 
Draft Design Issues Report (1998), the AMEC Preliminary Geotechnical Investigation 
Report (2004), and other relevant documents. 

2.1. Dames & Moore Draft Design Issues Report: 

Background information is provided in the Dames & Moore report relative to the 
subsurface geology in the project vicinity and historic groundwater level trends. 
The described geology is typical for a fault block bounded basin with the Basin 
and Range Physiographic Province of south central Arizona. Basin stratigraphy 
consists several thousands of feet of unconsolidated and semi-consolidated 
alluvial sediments derived from the erosion of the basin-bounding mountains. 
The sedimentary sequence overlies crystalline basement rock. The basin 
sediment makes up the groundwater aquifer. 

The Western Salt River Valley stratigraphy is divided into three sedimentary 
units: upper alluvial unit (UAU), middle alluvial unit (MAU), and lower alluvial 
unit (LAU). The UAU includes unconsolidated and poorly consolidated 
Quaternary age sand and gravel with some silt and clay. The MAU, also referred 
to as the "middle fine-grained unit" by the US Bureau of Reclamation (1976), 
consists of semi-consolidated to over-consolidated silts and clays with minor 
layers of sand and gravel. Near the margins of the basin the MAU is coarser- 
grained and poorly consolidated. The LAU, also referred to as the "lower coarse- 
grained unit" by the US Bureau of Reclamation (1 976), is well-consolidated sand 
and gravel units that grade to finer-grained silt and clay near the center of the 
basin. A large evaporite deposit, referred to as the Luke Salt Body, occupies the 
central part of the basin and is included in both the MAR and the LAU. 

Groundwater conditions described in the Dames & Moore Report indicate water 
levels in the vicinity of White Tanks No. 3 have generally declined since the 
1940s with the greatest declines occurring between 1940 and 1970. Rates of 
decline have diminished since the 1970s and 1980s with some local well 
experiencing stabilized water levels or rebounding water levels 

An evaluation of the NGS benchmark (H265) level data reported by Dames & 
Moore, suggest the similar trends of lowering ground surface elevations with 
comparable lower of the groundwater table in the basin. Benchmark H265 is 
located on the Beardsley Canal access road on the east side of the Beardsley 
Canal at the northwest corner of the northeast % of Section 9, Township 2 North, 
Range 2 West. To extend the record period through 1991, elevation data use by 
Schuman and 07Day (1995), were incorporated into the Dames & Moore 
subsidence analysis. However, subsequent discussions with H.H. Schuman 
(personal communication, 2004) revealed that the 1988 and 199 1 elevation data 
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used in Schurnan and 07Day (1 995) was not obtained from NGS leveling data but 
from a 1988 "conventional survey" from an unknown source and a 199 1 survey 
reportedly conducted by the District. To deduce estimated subsidence fi-om these 
surveys and extend the historical record, Schuman compared his 1988 survey data 
with the 1957 USGS Waddell Topographic Quadrangle spot elevations. Similar 
comparisons were made with the District's 1991 survey data. Although Schuman 
and O'Day (1 995) indicated 17 to 18 feet of subsidence had occurred in the Luke 
Air Force Base area, the elevation data used estimate the subsidence could be 
inaccurate by as much as a foot or more. 

The greatest water level declines, reported by Schuman and O'Day (1 995) are associated with 
about 18 feet of land subsidence near the center of the basin in the Luke Air Force Base area. 
However, at White Tanks which is located near the margin of the subsiding basin almost four 
feet of subsidence is documented. The reported estimated subsidence rate is 0.0357 feet per year 
for the period 1991 to 2046 according to a study done by the NRCS. Figure 2-2 of the Dames & 
Moore report describes the historic land subsidence and depth to groundwater for a benchmark 
(H265) and a well (B(2-2)4 DCB). Benchmark H265 is located on the east side of the Beardsley 
Canal and its intersection with the Glendale Boulevard alignment at the northwest corner of the 
northeast 1/4 of Section 9, Township 2 North, Range 2 West approximated 400 feet east of the 
White Tanks FRS No. 3 embankment centerline. Well b(202)4DCB is located approximately 
150 feet east of the north end of White Tanks No. 3 FRS and about 1,400 feet north-northwest 
from benchmark H265. These data are used to define the historic rate of subsidence compared to 
changes in water level and to estimate future potential subsidence for the site 

2.2. AMEC Preliminary Geotechnical Investigation Report 

This report was prepared to help identify a new dam location downstream, and to 
assess the fissure risk White Tanks FRS No. 3. The land subsidence assessment 
presented in Preliminary Geotechnical Investigation Report was taken from a 
supplemental report of ground subsidence and earth fissures for White Tanks FRS 
No. 3 dated February 7,2003. 

Generally, the basin stratigraphy described in the AMEC (2004) report is similar 
to that described in the Dames and Moore (1 998) report. However, the AMEC 
descriptions were expanded to include estimated depth and thickness of the 
various basin fill units. From the results of a gravity survey, the estimated depth 
to bedrock at White Tanks No. 3 is about 1,000 to over 1,600 feet below ground 
surface. The Upper Alluvial Unit (UAU) is estimated to be about 400 feet to 700 
feet thick; the Middle Fine-Grained Unit (MFGU) about 400 feet to 500 feet 
thick; and the Lower Alluvial Unit (LAU) about 400 feet to 500 feet thick. 

The description of groundwater conditions in the AMEC report is similar to the 
conditions described in the Dames & Moore report. 

Discussion of historic land subsidence in the AMEC report relied on the same 
NGS data prior to 1984 showing similar rates of subsidence between 1948 and 
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1982. A comparison of the 1990 level survey of the dam crest to the design 
elevation of the crest suggests the south end of the structure has subsided about 
one foot while the north end has subsided about 4.5 feet. Level survey data along 
the crest of the dam were used to estimate settlement for the period 1990 through 
2001. The estimated settlement for the south end of the dam is about 0.2 feet and 
for the north end 0.4 feet. AMEC also evaluated InSAR interferograms for the 
same period which documented similar relative elevation changes within the 
study area. 

2.3. Other Data 

Other relevant documents have also been acquired pertaining to historic 
groundwater levels (ADWR) and level survey benchmark records (NGS), 
projected population growth through year 2030 (Maricopa Association of 
Governments), projected water use through year 2030, and surface geology 
subsurface stratigraphy of the site vicinity (AzGS, USGS, USBOR). 

3.0 Groundwater 

The major human-induced factor contributing to subsidence is the large scale pumping 
and removal of groundwater. Nearly all of the populated southern Arizona basins from 
Phoenix to Tucson have experienced at least a 100+ foot drop in groundwater level, and 
an area surrounding the town of Stanfield, Arizona has dropped more than 500 feet 
(Schumann, 1986). 

3.1. Groundwater Conditions in the West Salt River Valley Sub-Basin 

White Tank #3 FRS is within the West Salt River Valley Sub-Basin, one of the 
seven groundwater sub-basins within the Phoenix Active Management Area 
(AMA) as defined by the Arizona Department of Water Resources (ADWR, 
1994). Prior to 1923, the groundwater system in the West Salt River Valley was in 
equilibrium, recharge and outflow were balanced. Groundwater underflow was to 
the south toward the Gila and Salt Rivers. Agricultural activity increased 
dramatically in the 1930's by utilizing the large-scale pumping of groundwater. 
By 1923,2.3 million acre-feet per year were needed to meet agricultural demands. 
As a result, groundwater flow directions were impacted due to the lowering of the 
water table. The water table decline appeared to reach its maximum in the mid 
1980's. A significant groundwater sink, or lowering of the water table occurred 
northeast of the Luke AFB area causing groundwater flow direction to 
concentrate in that area (Schumann, 1-995). 

For approximately the last 20 years (since the mid 1980's) the rate of groundwater 
level decline has decreased in the project vicinity. However, the overall trend is of 
ongoing water level decline. 
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Analysis of water level data (ADWR, 2002) from selected wells in the area 
indicates water levels have indeed dropped from 200 to 250 feet from the early 
1940's through 2002. 

3.2. Groundwater Conditions in the White Tanks FRS No. 3 Area 

To complete the groundwater analysis, all wells within 2-miles of the center of the 
dam were identified using ADWR's GWSI database (ADWR, 2003). A total of 
nineteen wells were identified within the 2-mile radius zone (Figure 1). Several 
of the wells within this zone have only one or two water level reading. Because 
of the limited or very sporadic readings, those wells were not used in this analysis. 
Thirteen wells within the 2-mile radius zone that appeared to have sufficient water 
level history records to permit a reasonable assessment of historic groundwater 
trends. No historical information was available from ADWR on the pumping 
rates of these wells. 

Water level hydrographs for 9 wells south and southeast of White Tanks FRS #3 
(Appendix A) depict water level increases over the past 20- to 25-years. A well 
record approximately 1-mile east of WT#3 (B-02-02 1 OBAA) depicts relatively 
static water levels from 1972 to 1998. Two wells located northeast (B-02-02 
03BAA) and northwest (B-02-02 O5AAB) of WT#3 depicted water level readings 
too erratic to discern any reliable trend over the past 30 years. Hydrographs were 
obtained from the ADWR technical database. When reviewing the hydrographs 
(Appendix A) be aware that the plot may be either exaggerated or muted because 
the Depth to Water and Date Measured ordinate and abscissa are not to the same 
scale. 

In the White Tanks FRS No. 3 area, the groundwater levels at a well located 600 
feet east of the north end of the dam (Well B-02-02 04DCB) showed a 
groundwater decline of about 150-feet between 1946 and 1976. From 1976 to 
2002, the groundwater decline at the well is about 25-feet. 

Water level records we have observed in wells throughout southern and central 
Arizona Basin and Range have generally shown a similar record. Dramatic water 
level declines from the time the well was installed to about the mid 1970's to mid 
1980's. Within this period, water levels have generally either leveled off, or 
reversed trend and started to increase. We believe the dramatic water level 
decline was interrupted by a few conditions: 

1. Above average rainfall in the late 1970's and early 1980's. 
2. Additional water provided by the CAP canal. 
3. In localized areas, retirement of farmland, or a switch to crops that 

required less water to sustain. 

Arizona is currently in a drought. While water levels in the vicinity of the dam 
have either stopped declining, or are showing an overall increase in groundwater 
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levels, it remains to be seen what effect less rainfall in the area will have on 
aquifer recharge and water level conditions. 

In summary, the results of this assessment indicate groundwater level trends are 
generally static throughout the area with some individual wells that show 
increasing water levels and some wells that show falling water levels, albeit at 
relatively low rates. One well (B-02-02 O4DCB), located just east of the north 
end of White Tanks No. 3, has been regularly monitored since the late 1940s. The 
water level history of this well depicted in its hydrograph documents a decline of 
almost 150 feet through 1970 and an additional 25 feet through 2000 (Appendix 
A). This well in conjunction with the historic NGS level line data is used to assist 
with the definition of historical land subsidence and subsidence rates. 

4.0 Subsidence 

4.1. Historical Land Subsidence 

Land subsidence is known to occur in alluvium filled valleys of Arizona where 
agricultural activities and urban development have caused substantial over- 
drafting or removal of groundwater from thick basin aquifers. The magnitude of 
subsidence is directly related to the subsurface geology, the thickness, and 
compressibility of the alluvial sediments deposited in the valleys, and the net 
groundwater decline. According to Bouwer (1977), land subsidence rate range 
from about one- hundredth to one-half feet per 10-foot drop in groundwater level, 
depending on the thickness and compressibility of the basin fill sediments. 

There are three categories of land subsidence: (1) active subsidence; (2) residual 
subsidence; and (3) total subsidence. Land subsidence induced by groundwater 
over-drafting (or over pumping) is referred to as "active subsidence" and it does 
not immediately stop once pumping is stopped. As groundwater levels stabilize, 
or begin to rise, the subsidence continues for some time before it gradually 
diminishes and stops. The land subsidence that continues after groundwater levels 
stabilize or rise is referred to as "residual subsidence" and generally continues for 
several years (EPA, 2001). The entire land subsidence process cannot be 
considered complete until residual subsidence approach zero, whereas the 
cumulative drop in the land surface, know as "total subsidence" can be 
determined. Because of the near-static to rising water levels in the site vicinity, 
the land around White Tank FRS No. 3 is an area of residual subsidence. 

4.2. Regional Subsidence 

Prior to the utilization of groundwater resources within the Phoenix area, the 
water table was higher and hydrogeologic conditions were in equilibrium. Water 
levels within the aquifer were lowered when pumping was initiated and the basin 
fill sediments were dewatered. In the arid southwest, the water in the aquifer may 
be removed by pumping faster than it can be naturally replenished causing a net 
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water table decline. As a result, the weight of the soil column is gradually 
increased as the buoyant effects and aquifer pressures induced by the water acting 
on the soil column are decreased. This condition causes increased loading stresses 
to consolidate portions of the thick compressible sediments that result in the 
lowering (subsidence) of the land surface over a large area. 

Land subsidence was first docurnented in Arizona in 1934 following the 
releveling of first-order survey lines by the Coast and Geodetic Survey (now the 
National Geodetic Survey (NGS)). Subsequent leveling by the NGS, the U.S. 
Geological Survey, the Bureau of Reclamation, and the ADOT has documented 
substantial land surface subsidence in south central Arizona including the Salt 
River Valley, the Queen Creek Apache Junction area, and the Eloy Casa Grande 
Stanfield area as overdrafting of the aquifer continues. 

4.3 Subsidence in the White Tanks FRS No. 3 Area 

Land subsidence is well documented within the project area. Data from the 
National Geodetic Survey (NGS) (Figure 2) (Table la), the District survey of 
NGS benchmarks in 2004 (Table 2a), District releveling data at the crest of White 
Tank #3 (Figure 4), and DifSAR data provided by ADWR are used to complete 
the assessment of historic land subsidence. 

Level line elevation data obtained from NGS are unadjusted. Where the leveling 
network is not complex and demonstrably stable local benchmarks are nearby, 
unadjusted leveling data are commonly used for land subsidence evaluations. In 
the White Tanks FRS No. 3 area, unadjusted NGS level line elevation measured 
at benchmarks along the Beardsley Canal (Figure 3) were used to initially 
calculate land subsidence over the period 1948 to 198 1 (Table 1 a). Calculated 
land subsidence using unadjusted NGS leveling survey data are summarized in 
Table 1 b and depicted in Figure 3. 

Table l a  
Level Survey Benchmark Elevations (unad-justed) 

Along Beardsley Canal 
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198 1 1967 Benchmark 
Elevation (ft) 

1149.1029 
1168.3720 
1199.3116 
123 1.4593 
1277.6508 
1306.6060 

1948 
Elevation (ft) 

1147.2787 
1 167.2662 
1 197.5740 
1230.4145 
1276.7714 
1305.1050 

Elevation (ft) 
1146.5712 
1 166.7200 
1196.3050 
1229.1619 
1275.6065 
1302.7554 



Table l b  
Subsidence Along Beardsley Canal Benchmarks 

Total I Subsidence I Total / Subsidence I Total I Subsidence / 
Subsidence Subsidence Subsidence 

In 2004, the District acquired adjusted NGS level line elevation data for the north- 
south NGS level line parallel to the Beardsley canal for the period 1948 to 2004. 
Table 3a shows historical elevation data and Table 3b shows the total amount and 
rate of subsidence for the data intervals. Table 4 summarizes the historical 
subsidence measured at NGS benchmark H265 which is closest to the White 
Tanks FRS No. 3 structure (Figure 2). 

Table 3a 
NGS Benchmark Elevations Along Beardsley Canal 

I Benchmark / 1948* 
Designation 

F265 

1967* 

G265 
H265 

Table 3b 
Subsidence Along Beardsley Canal; NGS Benchmarks 

Elevation (ft) 
1149.186 

L265 

1981" 

1168.455 
1 199.393 
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2004"" 
Elevation (fi) 

1 1471034 

* NGS Adjusted Elevations ** Adjusted elevations obtained by FCDMC (FCDMC, 2004) 
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1 167.02 1 
1197.326 

Elevation (fi) 
1146.565 

1305.105 

Subsidence 
Rate 

(ft/yr) 
1967 - 1981 

0.0335 
0.0218 
0.0733 
0.0721 
0.0656 
0.1680 

Total 
Subsidence 

(fi) 
1981-2004 
No Data 
No Data 

0.606 
0.426 
0.347 

No Data 

Elevation (fi) 
No Data 

1166.716 
1 196.300 

Subsidence 
Rate 
(ft/yr) 

1981-2004 
- 
- 

0.0263 
0.0 185 
0.0151 

- 

Benchmark 
Designation 

F265 
G265 
H265 
J265 
K265 
L265 

4 

No Data 
1 195.694 

1302.753 

Subsidence 
Rate 
( f i /~r)  

1948-1967 
0.1 133 
0.0755 
0.1088 
0.0724 
0.0636 
0.083 1 

Total 
Subsidence 

(ft) 
1948-1967 

2.152 
1.434 
2.067 
1.375 
1.208 
1.578 

No Data 

Total 
Subsidence 

(fi) 
1967 - 1981 

0.469 
0.305 
1.026 
1.010 
0.918 
2.352 



Table 4 
Historical Subsidence Benchmark H265 

For the purpose of this subsidence evaluation the adjusted elevation data obtained 
by the District will be used to define historical land subsidence trends in the 
White Tanks FRS No. 3 area. 

Time Period 

1948 to 1967 

Releveling of the White Tanks FRS No. 3 crest monuments by the District (2004) 
shows ongoing subsidence/settlement along the crest of the dam (Figure 4). 
Between 1990 and 2003 the elevation at the crest of the dam is lowering at a rate 
of 0.01 1 ft at station 70+07 to 0.030 ftlyr at station 10+00, which means that the 
northern crest of the dam is subsiding at a rate greater than the southern end. 

Difsar data for an 8-year period (Figure 5) (ADWR, 2004) shows a similar trend. 
According to this data the southern end of the dam has undergone approximately 
0.2 ft of subsidence between July 1992 and October 2000 and the north end of the 
dam has subsided almost 0.26 feet of the same period (Figure 6). The comparison 
with interferometry records, particularly DifSAR records, for the 8-year period 
ending October 2000 indicates an average subsidence rate of 0.019 feet per year. 
Both the District releveling data and the DifSAR data show the north end of the 
dam subsiding at a higher rate than the southern end of the dam. 

Subsidence 
(feet) 
2.07 

Due to the large gaps in time between the data, 1981 to 1992 and 2000 to 2004, 
the DifSAR information was not integrated into any of the graphs using adjusted 
NGS benchmark elevations. However, Figure 7 is provided to illustrate a 
reasonable comparison between the DiBAR data and the benchmark data. The 
DifSAR point was calculated by taking the maximum 8-year deformation value 
from the DifSAR information (0.276) and adding it to the 2004 elevation 
(assuming no subsidence over period 2000 to 2004), to give a hypothetical 1992 
elevation. This point falls within the range of the benchmark subsidence data. 

Subsidence Rate 
(feetlyear) 

0.1 1 

An assessment of incremental land subsidence verses groundwater drawdown was 
performed using historical land subsidence calculated using the adjusted NGS 
leveling data from benchmark H265 and water level decline data from well B-02- 
02 04DCB. Table 5 provides a summary of this assessment. 
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Table 5 
Incremental Land Subsidence vs. Drawdown 

The comparison of the groundwater level decline to the subsidence records 
suggests that active subsidence is continuing in the White Tanks FRS No 3 area 
through the period of record. The results of our assessment of historical 
groundwater and land subsidence records are consistent with the results described 
in the Dames and Moore and the AMEC studies. In our opinion, based on the 
assessment of the differential InSAR (DifSAR) data when compared to the grade 
of the north end of the FRS is about 4 feet below design grade due primarily to 
land subsidence in the area. Residual subsidence in the area will continue to 
cause a lowering of the crest elevation. 

5.0 Future Potential Land Subsidence 

Subsidence/Drawdown Ratio 
(feetlfoot) 

0.019 
0.069 
0.03 1 

5.1 General 

A Water Level 
Decline (feet) 

111 
15 
2 0 

Time Period 

1948 to 1967 
1967 to 1981 
1981 to 2004 

Attempting to quantify future potential land subsidence is a difficult task. Several factors 
come into play that can affect future subsidence. These factors include, but may not be 
limited to, the following: 

A Subsidence 
(feet) 
2.07 
1.03 
0.61 

On-going residual subsidence. 
Continuing groundwater use at present rates. 
Reduction in groundwater use. 
Future increases in groundwater use. 
Location of pumping centers. 
Water use practices. 
Increase or decrease in available surface water. 
Increase or decrease in groundwater level. 
Aquifer compressibility. 
Saturated thickness of aquifer 
Depth to bedrock or subsurface structural feature. 

Because of the wide variety of complex and interrelated factors that can affect subsidence 
predictions, the selection of appropriate prediction methods must consider simplifying 
assumptions to reduce complexities. For the analysis of future potential land subsidence 
at White Tanks FRS No. 3, we have examined two cases: 
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1) Predicted subsidence with present-day groundwater conditions and 
2) Predicted subsidence with additional groundwater withdrawal. 

5.2 Predicted Subsidence with Present-Day Groundwater Conditions 

Predictive assessments of future potential land subsidence were conducted using 
conventional empirical methods with available subsidence data to estimate future trends. 
In this method, the amount of land subsidence is considered a function of time, ignoring 
the causality of land subsidence. We used the historical records to determine the rate of 
subsidence and projected the values to year 21 00 using and linear approximations and 
linear extrapolation of the historical data to year 2 100. 

5.2.1 Predicted Subsidence at Benchmark H265 

Historical data used for the extrapolations included the adjusted elevation data 
provided by the District for NGS benchmark H265 for the period 1947 through 
2004. A visual extrapolation curve was constructed for the period 1947 through 
21 00 (Figure 8). Based on the visual extrapolation, the estimated subsidence 
expected by year 2100 is about 1.67 feet with a rate of subsidence of about 0.02 
feet per year. Assuming groundwater levels are static or rising during this period, 
the subsidence would be classified as is residual subsidence. A plot of the linear 
trend analysis curve for the period 1981 through 2004 is presented in Figure 8. In 
this scenario, using the difference in subsidence between 198 1 and 2004, the 
subsidence rate is about 0.026 feet per year. Assuming this rate continue through 
year 2100 the total subsidence that could be experience at White Tanks No. 3 
could be about 2.53 feet. 

5.2.2 Predicted Subsidence Using DifSAR Interferometry 

Future potential land subsidence was also calculated using differential 
interferometry (DifSAR) of land surface deformation for the period 1992 through 
2000. However, because the DifSAR point is about 14 feet from the benchmark 
H265, it was examined independently from the benchmark data. It must be 
pointed out that the DifSAR point deformation represents an average deformation 
within a 50 meter pixel and therefore must only be used to evaluate a general 
subsidence trend for the 1992 through 2000 time period. Land subsidence and 
subsidence rates calculated from the DifSAR data point (closest to benchmark 
H265) is about 0.25 feet with a subsidence rate of about 0.03 feet per year. The 
average subsidence rate along the DifSAR profile line from Bethany Home Road 
to Northern Avenue is about 0.028 feet per year. A plot of the DifSAR 
deformation along a north-south profile parallel to the Beardsley Canal is depicted 
in Figure 5. Assuming the average DifSAR deformation rate is projected to 2100, 
the predicted subsidence through year 2100 could be about 2.688 feet. 
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5.2.2 Predicted Subsidence Using Differential Subsidence/Groundwater 
Level Ratio 

For the determination of the rate of subsidence per foot of water level drawdown, 
the analysis assumed an approximation of water level decline that would occur 
through year 2 100. The assumed groundwater level decline could be about 73 
feet over the next 100 years based on a visual linear extrapolation of the historical 
rate of water level decline in well B-02-02 04BCD over the period from 1975 
through 2002. According to the ADWR well location database, this well is 
located about 200 feet east of the north end of White Tanks FRS No. 3. This 
scenario was evaluated to assess the future potential subsidence using the ratio of 
subsidence to water level decline. The predictive results for this scenario suggest 
that for the period of record between 198 1 and 2004 the differential subsidence 
and water level change is 0.606 feet and 19.75 feet, respectively, resulting in a 
subsidence/drawdown ratio of 0.03 feetlfoot (Figure 10). Using this 
subsidence/drawdown ratio projected to year 2 100, the resultant subsidence is 
about 2.98 feet. 

5.3 Predicted Subsidence with Additional Groundwater Withdrawal 

The most significant factor affecting the actual rates of land subsidence, and ultimately 
total subsidence over the next 100 years, is the response to the groundwater aquifer to 
pumping and recharge. Changes of land use from agricultural to urban uses and the 
resulting population growth and water demand are expected to negatively impact land 
subsidence. Predicting land subsidence using population growth and estimated water 
demand only provides a rough indicator of potential impact to the aquifer on a basin-wide 
or sub-basin level. This information cannot be used to predict land subsidence unless a 
groundwater drawdown model is applied to the growth and demand factors. 

5.3.1 Population Growth Projections 

Maricopa Association of Governments (MAG) has prepared population growth 
projections for the County that only go through year 2030. To estimate the future 
potential water demands that might be expected over the next 30 year, we have 
examined the local areas surrounding the White Tank No. 3 to determine the 
potential impact of population growth on water use requirements for the area. 
Four Residential Area Zones (RAZ) surround White Tanks No. 3 (Figure 11). 
The total population growth for these areas through 2030 is 143,817 (Figure 12) 
which equates to about 54,280 housing units. 

5.3.2 Water Demand Projections 

Using the ADWR formula for calculating water use (ADWR, 1999), the 
residential water demand ranges from 1.206 AF per year for 2000 to 12,238 AF 
per year through 2030. Non-residential water demand ranges from 1,450 AF per 
year for year 2000 to 10,772 AF per year through 2030. The combined values 
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equate to a total estimated water demand of about 23,010 acre-feet per year. The 
sources expected to meet this demand will come from surface water sources 
(Central Arizona Project, Salt River Project, and local irrigation districts), 
reclamationlrecharge sources, and groundwater. Percentage distributions from 
each of these sources are expected to vary from year to year as has in the past 
(ADWR, 1999). If it were possible to accurately define the numerous input 
parameters, it might be possible to distribute this water demand equally to each of 
the wells within each RAZ area and calculate rough approximations of 
groundwater level drawdown a resultant land subsidence impact estimated. 
However, changes in the assumption made regarding groundwater demand, such 
as allocations during wet and dry cycles, well sites where groundwater is pumped, 
and changes in land use will significantly affect drawdown calculations thereby 
making the resulting projections of future potential land subsidence subject to 
question. Likewise, making minor changes in the assumptions made could 
radically affect projected subsidence estimate. Therefore we have not attempted 
to develop subsidence predictions using projected water demands. 

5.3.3 Projected Groundwater Conditions 

Groundwater modeling and analysis are commonly required to assess potential 
impacts to the aquifer system that may be caused by new, large master planned 
community development. Likewise, studies encompassing larger basin-wide area 
are conducted by regulatory agencies. When the results of these types of studies 
are available they may be used to predict groundwater drawdown into the future. 
In the case of land development, the analysis attempt to predict drawdown of a 
100-year period as part of the 100-year assured water supplies that are required 
for permitting and to demonstrate that the water table will not be drawn down 
more than 1,000 feet below ground surface. The predictive time period for other 
water use planning studies may vary from 5 years to 25 years or more. 

5.3.2.1 ADWR Water Planning Studv: URS obtained and reviewed 
published data on future groundwater usage and levels as modeled by ADWR 
(1996). According to this report, the decline in groundwater levels between 1983 
and 2025 is predicted to range from 50 to 100 feet. The rate of decline for this 
time period ranges from approximately 1.2 feet per year to 2.4 feet per year. 
ADWR (1996) assumes that the three Water Planning Areas in the immediate 
vicinity of White Tanks FRS No. 3 rely fully on groundwater for current and 
future water supplies. The ADWR model does not predict groundwater level 
declines past 2025. Assuming that the rates of decline remain unchanged, it is 
estimated that over the 100-year design life of the dam, groundwater levels at the 
dam could decline by 120 to 240 feet. 

5.3.2.2 Maricopa Water District Water Studv: Groundwater drawdown 
projections associated with a major land planning study for the development of 
approximately 2,000 acres parallel to the Beardsley Canal was recently conducted 
by Fluid Solutions of Phoenix, Arizona. The study, which was conducted for the 
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Maricopa Water District, included an area adjacent to the east side of the 
Beardsley Canal from McMicken Dam south of Trilby Wash to one-mile south of 
White Tanks FRS No. 3. The results of the Fluid Solution's drawdown study 

' 

suggests the water demand for developments in the vicinity of White Tanks FRS 
No. 3 could cause a lowering of the water table of about 375 feet over the next 
100 years. Figure 13 depicts the future potential water level decline hydrograph. 

We have assumed the water table will decline at the present rate until the 
development begins to draw groundwater from the aquifer by the year 2010. At 
that time increased water use could cause an increase in the drawdown rate. To 
predict the future potential land subsidence, we have assumed the incremental 
subsidenceldrawdown ratio will be similar to the initial incremental ratio of the 
1948 to 1967 period, about 0.019 feet of subsidence per foot of drawdown. We 
believe this ratio is reasonably conservative considering the renewed drawdown is 
starting essentially from a "static" level similar to the initial rapid drawdown 
period for this well. Therefore, assuming the 0.019 feet per foot ratio, the 
estimated future potential land subsidence that could be induced with this water 
level change is about 7.17 feet or about 0.07 feet per year. Groundwater demand 
from adjacent parcel for urban development or agricultural purposes could cause 
an additional drop in the water table and a proportional increase in the rate of land 
subsidence. 

5.3.4 Subsidence Prediction Summary 

The results of the predictive subsidence evaluation are summarized in the 
following table. 

Table 6 
Summary of Predictive Subsidence Evaluation (at or near Benchmark H26.5) 

Predictive Method / 2 1 00 Predicted Subsidence (feet) 
Visual Extrapolation 
Linear Extra~olation 

\ ,  

1.67 
2.53 

DifSAR Interpolation 
SubsidenceIWater Level Decline Ratio 

I , , I I 

1 URS (2004) Predicted subsidence estimated by extrapolation of ADWR groundwater 
projections through 2 100. 

2.69 
2.98 

Drawdown Analysis (ADWR) 
Drawdown Analvsis (MWD) 

If groundwater levels in the vicinity of the White Tanks FRS No. 3 
continue to decline at a nominal rate similar to the rate during the period 
between 1981 and 2004, the predicted design subsidence of 1.67 feet of 
additional subsidence by year 2100 is not unreasonable. A reasonable 
conservative upper bound subsidence limit assuming the same water level 

2.28-4.56l 
7.17 
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decline is 2.98 feet. In our opinion, considering the predicted water 
demand estimates by ADWR and MWD, there is a moderate to high 
probability that the lower bound value of predicted land subsidence could 
be exceeded over the life of the structure. 

Based on our interpretation of the data used and the uncertainties 
associated with calculating estimates of future potential land subsidence, it 
is possible that approximately 1-foot to 4 feet of subsidence could be 
experienced at the structure (Table 7). The maximum subsidence would 
occur at the north end of the structure. In our opinion, there is a moderate 
to low probability of exceeding the upper bound limit of the predicted land 
subsidence in this area over the life of the structure through 2 100. 

Predicted land subsidence base on water use studies conducted by ADWR 
(through year 2025) and MWD (through year 2100) are estimated to range 
from 2.28 feet to 7.17 feet, respectively. In our opinion, there is a low 
probability of exceeding the upper bound limit of the predicted land 
subsidence 

5.3.4.1 Subsidence at White Tanks No. 3 FRS: Subsidence monitoring 
conducted at White Tanks No. 3 FRS demonstrates that the measured land 
subsidence is not constant and varies throughout the length of the structure. 
Documented subsidence at the north end of the structure is greater than the 
subsidence at the south end. However, the subsidence trends during the period of 
record from 1990 to 2004 are reasonably consistent (Figure 4). We would expect 
that these observed subsidence trends to continue for several years unless there is 
a change in the groundwater patterns, such as water level decline, in the vicinity 
of the structure. Predicted subsidence for the White Tanks No. 3 FRS were 
approximated using level survey data from NGS benchmark H265. To determine 
the reasonableness of using this benchmark, a comparison was made of the 
subsidence measure at the structure to that measured at the benchmark. The 
comparison considered the ratio of the subsidence rates relative the maximum 
subsidence measured at station lot-00 at the north end of the structure for the 
period 1990 through 2003. The ratio of the subsidence rates at the structure 
relative to the subsidence rate at benchmark H265 was also determined. As can 
be seen in Table 7 the differential ratios range from approximately 1 percent to 4 
percent. 
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Table 7 
Comparison of Subsidence Rate Ratios 

White Tanks No. 3 FRS & Benchmark H265 

1 Assumes groundwater level decline at current rate. 
2 Subsidence rate at BM H265 calculated from 0.606 feet of subsidence over a 23-year period 1981 to 2004. 
3 Predicted land subsidence White Tanks No. 3 FRS through year 2 100 assuming groundwater level decline. 

Station 

6.0 General Conditions 

The geologic and hydrogeological observations, findings, and conclusions presented in 
this memorandum report for the subsidence evaluation conducted for the White Tanks 
No. 3 FRS and the interpretations made relied on information gathered from a variety of 
sources including FCDMC, ADWR, USGS, NGS, MAG, MWD, URS, and published 
documents in Geological Consultants Inc. library. These sources are believed to be 
reliable and appropriate for the evaluation of historic land subsidence and for making 
rough approximations of estimated future potential land subsidence. 

Subsidence 
1990-2003 

(feet) 

It must be recognized that subsurface geologic, soils, and hydrogeological conditions 
may vary from place to place, over time, and from those found at locations where 
measurements or surveys were made by others to provide data used the investigator. No 
warranty or representation, either expressed or implied, is or should be construed 
regarding geological, soil, or hydrogeological conditions at locations other than those 
described in this report. Verification of the subsurface conditions, survey data, and other 
data provided by the various sources was beyond the scope of this investigation. The 
land subsidence predictions presented in this report used the best information and data 
available at the time of this evaluation. Although there may be uncertainties in the 
predicted subsidence estimates, the interpretations. made and the assumptions used to 
render opinion regarding predicted land subsidence are believed to be reasonable. 

The services provided by Geological Consultants Inc. were performed in accordance with 
generally accepted geological principles and standard practices used by members of the 
geological profession in this locale at the time of this study. 

Rate of 
Change 

(feetlyear)' 
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7 Well Location a White Tank #3 Remediation Project 
Land Subsidence & Earth Fissure Investigation 

) Wells with Hydrographs (Appendix A) Well Hydrograph Location Map 
(I Well #B-02-02 04DCB (Appendix A) Figure 1 
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EXPLANATION: 

Y - Holocene Alluvial Surfaces 
M2 - Pleistocene Alluvial Fans, 10 to 150 ka 

Ml  b- Pleistocene Alluvial Fans, 150 to 300 ka , Geologic Contact 

Note: Refer to Section 3.0 for Geologic Description 
Geology fkom Field and Pearthree, 199 1 

Seismic Refraction Survey 
White Tank #3 
Geologic Map 

Figure 2 
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NGS Level Survey Data (Unadjusted) along the Beardsley Canal 

FCD Contract No. 2003C014 
GCI Project No. 2003-162 

Figure 3 
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Figure 5 



8-Year Deformation 
711 011 992 to 1013012000 

FCD Contract No. 2003C014 
GCI Project No. 2003-162 

UTM Northing (along Beardsley Canal) 

Data from ADWR, 2004. 
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Water Level Decline vs Land Subsidence 
with calculated DifSAR data point 

(I 948 - 2004) 

Figure 7 
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Water Level Decline vs Land Subsidence 
Visual Extrapolation Curve 
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Water Level Decline vs Land Subsidence 
Linear Trend Analysis 

Water Level Reading - 
Benchmark H265 

-- 

- Additional 2.53-feet of subsidence by 2100 
(0.0263 ft subsidence/year) (1981 - 2004) 

- 

C 
t 

- - %&+ 

- 

Water level to drop additional 
73-feet by 21 00 based on 

- - - - - -. --- - - -- -- - 

current trend 

FCD Contract No. 2003C014 
Year 

GCI Project No. 2003-162 

4237781 0-72CB-18C609.xls Figure 9 



- *Water Level Read~ng 

Benchmark H265 

Water Level Decline vs Land Subsidence 
Incremental Subsidence/Drawdown Rates 

0 -- 1200 

---- 1199 

---- 1198 
SID = 0.069 Wft n I= 

0 .- 
w 

-- 1197 % 
> 

SID = 0.031 Wft a, - 
a, 

---- 1196 
Additional 2.98-feet of subsidence by 2100 (0.031 ft 
subsidencelft drawdown - period 4981 - 2004) a, 

I A,= 0 606' 0 

V) 
a 

In 
(Approximate 2004 data point extrapolated using rate of water 

CD 

I I 

I 
I I 

I 
I I 

I 

I I 

I 

I I I 

500 
I 
8 ,  , 0 ,  , , ,  , , , , : ,  I I 

I I I I I I I 1190 
1940 1960 1980 2000 2020 2040 2060 2080 21 00 

Year 

Figure 10 



:- =%.... " ,. .-4 

White Tank #3 

Figure 11 



Study Area Population 

Year 
Data Source: Maricopa Association of Governmants Resident Population and Housing by Regional Analysis Zone (RAZ) 

Figure 12 



Water Level Decline vs Land Subsidence 
Incremental Predicted SubsidenceIPredicted Drawdown Rates 
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APPENDIX A 

GWSI Well Reports and Hydrographs (ADWR, 2004) 

Subsidence at White Tanks FRS No. 3; Contract No. FCD 2003055 
Geological Consultants Project No. 2003- 162 

May 17,2004 
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Groundwater Site Inventory Well Report AZ Dept of Water Resources 

Map Scale Latitude Longitude Accuracy Lat DD Long DD UTM East UTM North Altitude Method Alt Accuracy 
MAP 

- B-02-02 21ABD ADWR File Num 55- Well Site ID 3330191 12275801 

Site Uses 1 Site Uses 2 Site Uses 3 Hole Depth WeU Depth Geo Unit 

WITHDRAWAL 

Local ID 

Meridian Site Type Reliabilii T o p  Setting Source 

Water Uses 1 Water Uses 3 Quad Name 

IRRIGATION WADDELL 

UNITED STATES GEOLOGICAL SURVEY GILA AND SALT RnTER 

Well Completions 
I I 

ADWR Basin Sub-Basin USGS Basin County State Create Date Complete? Updated Complete? 

Complete? Drill Method Finish Snurce Driller Name 

H I x I D /CAMERONANDCLAYTON 

WELL 

/ Bore Hole casing I 

FIELD CHECKED 

MARICOPA PHOENIX AMA 

I Series Top Bottom Diameter Material I 

Perforation 

WEST SALT RiVER SALT RNER VALLEY 

GWSI is ADWR's teohnical database of well locations, construction data, and water levels. 
Friday, March 05,2004 

Series Top Bottom Diameter Material Type Length Width 

Page 1 of 2 

100 

100 

100 

P 

P 

X 

300 

889 

1147 

3 

3 

0.19 

0.19 

889 

1147 

1360 

16 

12.75 



Groundwater Site Inventory Well Report AZ Dept of Water Resources 

Well Lift 

Date Visited Complete? Lift Power Meter Number Pwr Co Hp Account Number Divider Source Method 

ADWR File Num 55- 

Owner Site Name Well Owner 

B-02-02 21ABD Well Site ID 

Flowing Discharges Remarks 

3330191 12275801 

Pumping Discharges 

Measure Complete? Discharge Method Source Production Static Water Method Source Pumping Specific Well 
Date Rate Water Level Level Stat Stat Period Capacity Drandown 

Site Inventories 

Local ID 

Well Water Levels 

U 7/5/1963 

Measuring Point 

GWSI is ADWR's technical database of well locations, construction data, and water levels. 
Friday, March 05,2004 

674 

Springs 

P 

Water Quality 

Well Log 
Log Type Log Start Log End Source 

Page 2 of 2 

Date Collected Complete? Sp Cond Fluoride Deg C pH A k  Dis Oxy . Dis Solids 

0 D 

1 7/5/1963 1 

0 

1 35 ( 

G 0 1 1340 / S 



CWSI Well Report and Hydrograph AZ Dept of Water Resources 
AD E'R We 11 Case Lntest RL Depth to FtZ Alt. above Times 

Locill ID Szte ID Reg. No. Lztitude Longrtude firater Uses Depth Drill Date Dla. Date Water. hilean Sea Level Ayeas. 

6-02-02 1 1 666 33321 31 12263301 610070 33O 32' 13.19.- 112O 26' 34.4'. UNUSED 880 3/19/1949 20 11/27/2002 372.89 786.1 1 6 

Hyd rog ra ph 

O 1 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

TfPtir:v(I~iy, Afrrmk 04, 2004 



Grozlndwater Site Inventory Well Report AZ Dept of Water Resources 

Map Scale Latitude Longitude Accuracy Lat DD Long DD UTM Eest UTM North Altitude Method Alt Accuracy 

MAP 

628554 

Site Uses 1 Site Uses 2 Site Uses 3 Hole Depth Well Depth Geo Unit 

I WITHDRAWAL 

Well Site ID 

Meridian Site Type Rellabilii T o p  Setting Source 

Water Uses 1 , Water Uses 2 , , Water Uses 3 , Quad Name 

DOMESTIC 1 WADDELL 

B-02-02 21ACA2 

ADWR Basin Sub-Basin USGS Basin Countv State Create Date Complete? Updated Complete? 

ADWR Flle Num 55- 3330131 12275501 

VALLEY FLAT ONA DEPARTMENT OF WATER RESOURCES GILA AND SALT RlVEX 

Local ID 

FIELD CHECKED 

Well Completions 

Well Lift 

MARICOPA PHOENIX' AMA 

Date Visited Com~kte?  Lit3 Power Meter Number Pwr Co Hp Account Number Divider Source Method 

WEST SALT RIVER 

Owncr Site Name 

Pumping Discharges 

Other ID Assigner 

Flowing Discharges 

3541191 

Well Owner 

ASLD 

Well Log 

Remarks 

Date Complete? Last Name Mrst MI 

Remark Date Complete? Remarks 

1 12131119871 14762 NORTH 189TH AVE 1 

1/1/1978 

GWSI is ADWR's technical database of well locations, construction data, and water levels. 

Friday, M m h  05,2004 

BUTTRUM M 

Page 1 of 2 

DON 



Groundwater Site Inventory Well Report AZ Dept of Water Resources 
Well Site ID I 3330131 12275501 1 

Site Inventories 

~ o c a l  ID 1 B-02-02 21ACA2 

Well Water Levels 

ADWR File Num 55- 

Inventory Date Complete? Inventoried by 

Measuring Point 

628554 

10211987 

GWSI is ADWR's tteohnical database of well locations, construction data, and water levels. 
Friday, Mamh 05,2004 

PEREZ,MK 

Water Quality 

Page 2 of 2 



Groundwater Site Invento y Well Report AZ Dept of Water Resources 

Map Scale Latitude Longitude Accuracy Lat DD Long DD UTM East UTM North Altitude Method Alt Accuracy 

MAP 

624779 

Site Uses 1 Site Uses 2 Site Uses 3 Hole Depth Well Depth Geo Unit 

WrnDRAWAL 

ADWR File Num 55- Well Site ID 

Meridian Site Type Reliability ~ o p o  setting Source 

Water Uses 1 Water Uses 2 Quad Name 

IRRIGATION DOMESTIC WADDELL 

3330151 12275501 

FIELD CHECKED VALLEY FLAT ZONA DEPARTMENT OF WATER RESOURCES GILA AND SALT RIVER 

Well Lift 

WELL 

ADWRBasin Sub-Basin USGS Basin County State Create Date Complete? Updated Complete? 

Local ID 

Well l a g  

B-02-02 21ACAl 

PHOENIX AMA 

Date Visited Complete? Lift Power Meter Number Pwr Co Hp Account Number Divider Source Method 

Owner Site Name 

\+'ell Completions 

SALT RIVER VALLEY WEST SALT RIVER 

/ 1/22/1987 1 I S /  E I 21 8278 

Well Owner 

Date Complete? Last Name 

MARICOPA 

1 

Pumping Discharges 

ARIZONA 

Flowing Discharges 

PIONEER TRUST OF 

Remarks 

Remark Date Complete? Remarks 

GWSI is ADWR's technical database of well looations, conshotion data, and water levels. 
Friday, March 05,2004 

1213111987 

Page I of 2 

NORTH OF WELL ACAZ 

12/31/19871 IFoRMERLY BACA LINDA DAIRY 



Groundwater Site Inventory Well Report AZ Dept of Water Resources 
Well Site I D I  3330151 12275501 1 

Site Inventories 

Inventory Date Com~lete? Inventoried by 

Well Water Levels 

Measuring Point 

624779 Local ID B-02-02 21ACA1 

GWSI is ADWR's technical database ofwell locations, oonstmctian data, and watex levels. 
Friday, March 05,2004 

ADWR File Num 55- 

Springs 

Water Quality 

Page 2 of 2 



CWSI Well Report and Hydrograph AZ Dept of Water Resources 
AD ITrR We 11 Case Latest il.Z Depth to lJZ Alt. above Tin~es 

Local ID i t  ID Reg. No. Latitride Longitude Water Uses Depth Drill Date Din. Date Water Mean Sea Level A4eas. 

8-02-02 1 SAAA 333120112263701 613010 33O 31' 21.2.. 112O IRRIGATION 1000 7/23/1961 20 11/26R002 342.70 789.3 6 

Hydrograph I 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

T ~ ~ ~ I I : E I ~ ~ ~ J ~ ,  04, 200.1 



Groundwater Site Inventory Well Report AZ Dept of Water Resources 
Well Site ID 

Map Scale Latitude Longitude Accuracy Lat DD Long DD UTM East UTM North Altitude Method Alt Accuracy 
MAP 

33301 31 122751 01 Local ID 

Site Uses 1 Site Uses 2 Site Uses 3 Hole Depth Well Depth Geo Unit. 

I WITHDRAWAL 

ADWR File Num 55- B-02-02 2lADB 

Meridian Site Type Rcliabiiity Topo Setting Sourre 

Water Uses 1 ,I, Water Uses 3 , Quad Name 

WMEST IC I WADDELL 

639510 

UNITED STATES GEOLOGICAL SURVEY 

-- - 

Complete? Drill Method Finish Sourre Driller Name 

c I x I D ~ARIZWELL DRILLING 

UNDETERMINED GILA AND SALT RlVER 

ADWR Basin Sub-Basin USGS Basin County State Create Date Complete? Updated Complete? 

Bore Hole 

WELL 

Casing 

MARICOPA PHOENIX AMA 

Series Top Bottom Diameter Material 

Well Comoletions 

WEST SALT RIVER 

Perforation 

Series Top Bottom Diameter Material Type Length Width 

Well Lift Well Log 

Log Type Log Start Log End Sourre 

I D 0 1 527 1 D I 

Owner Site Name 

Other ID Asslgner 

135-24873 ~ASLD 

Well Owner 

Date Complete? Last Name F i t  MI 

)6/1411982 1 ~RIFKOHL ID 

GWSI is ADWR's technical database of well locations, construotion data, and water levels. 
Friday, March 05,2004 Page 1 of 2 



Groundwater Site Inventory Well Report AZ Dept of Water Resources 

Pumping Discharges 

Flowing Discharges 

Site Inventories 

Inventory Date Complete? Inventoried by 

Well Water Levels 

Local ID 

hleasuring Point 

GWSI is ADWR's technical database of well locations, oonsttuotion data, and water levels. 
Friday, Maroh 05,2004 

B-02-02 21ADB 

Remarks 

Springs 

Water Quality 

ADWR File Num 55- 

Page 2 of 2 

639510 



G WSI Well Report and Hydrograph AZ Dept of Water Resources 
AD WR Well Case Latest ET,  Depth to lTZ Alt above Tlnies 

Local ID Site ID Reg. No Latitude Longztude K'oter Uses Depth Drill Datt! Dza. Date Water Alean Sea Level Alc~as 

8-02-02 IODCC 333123112270501 613009 3 3 O  31-22.39" 112' 27' 9.3'. UNUSED 1000 9/1/1959 20 11/26/2002 34979 795 21 10 

Hydrograph 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

PBiil:siirrv, Altrrclt 114, 200d 



CWSl Well Report and Hydrograph AZ Dept of Water Resources 
m l V R  We 11 Case Latest nrL Depth to 61Z Alt. above Twiles 

Local ID Stte ID Reg. No. Lntztznde Longifude It'ater Uses Depth Drrll Date Dta. Date ff'ater Mean Sea Level Afeas. 

8-02-02 1 6ABB 3331 181 12283701 562643 33O 31.18.39.' 112' 28' 8.1 *' UNUSED 0 10 11/26/2002 366.80 805.2 2 

Hyd rog ra ph 

410 
1997 1998 1999 2000 2001 2002 2003 2004 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

?'!tt ir .srl (r~~,  dlcrrclr W,  ZOO./ 



C WSI Well Report and Hydrograph AZ Dept of Water Resources 
ADR'R nhll Case Latest rZZ Depth to LIZ rllt. above finzes 

Local ID Site ID Reg. No. Latitude Longitude Water Uses Depth Drill Date Dia. Date Water Alean Sea Level ?i.fen.s. 

6-02-02 22ABB 3330281 12270701 612055 33O 30' 28.79.. 112O 27' 9.69'. UNUSED 1340 5/22/1951 20 11/20/2002 299.29 819.71 26 

Hydrogra ph 

Cate Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

T!turs(!iij~, .Iii~rch 04, 3004 



Groundwater Site Inventory Well Report AZ Dept of Water Resources 

Map Scale Latitude Longitude Accuracy Lat DD Long DD UTM Enst UTM North Altitude Method Alt Accuracy 

MAP 

ADWR File Num 55- 613011 I Well Site ID 3330281 12280701 

Site Uses 1 Site Uses 2 Site Uses 3 Hole Depth Well Depth Geo Unit 

WrnDRAWAL 

Local ID B-02-02 2lABB 

Meridian Site Type Reliability Topo Setting Source 

Water Uses 1 I Water Uses 2 , ] Quad Name 

IRRIGATION 1 WADDELL 

UNITED STATES GEOLOGICAL SURVEY 

Well Completions 
I 1 

VALLEY FLAT GILA AND SALT RIVER 

ADWBasin Sub-Basin USGS Basm County State Create Date Complete? Updated Complete? 

WELL 

Bore Hole Casing 

PHOENIX AMA 

Complete? Drill Method Finish Source Driller Name 

Series Top Bottom Diameter Material 

1 1 1  504 1 988 1 16 1 S ] 

SALT RIVER VALLEY WEST SALT RIVER 

P 

MARICOPA 

GWSI is ADWR's technical database of well locations, constmotion data, and water levels. 
Friday, Maroh 05,2004 Page 1 of 3 

D 

Perforation 

Series Top Bottom Diameter Material Type Length Width 

ROSCOE-MOSS 

S 

S 

100 P 

P 

488 178 20 

16 200 512 988 



Groundwater Site Inventory Well Report AZ Dept of Water Resottrees 

/ Complete? Drill Method Finish Source Driller Name 

Well Site ID I 3330281 12280701 1 ~ o c a l  ID 1 B-02-02 21ABB 

Bore Hole 

ADWR File Num 55- 613011 

Casing 

Series Top Bottom Diameter Material 

Well Lie 
Datevisited Comvlete? LiR Power Meter Number Pwr Co Hp Account Number Divider Source Method 

Perforation 

Series Top Bottom Diameter Materlal Q p e  Length Width 

S 

S 

988 

504 

Well Log 

16 

20 

P 

P 

10/26/1982 

100 

200 

Owner Site Name 

Other ID Assigner 

Fo. 13-21 IMWD I 

20 

16 

Log Type Log Start Log End Source 

4/18/1985 1 I S 1  E I 371895 I APS 1 150 1 / 1111 / A I A 

S 

S 

S 

178 

512 

488 

988 

D E 

WeU Owner 

Date Complete? Last Name F i t  MI 

Flowing Discharges 

988 0 371895 

1 1/1/1939 / D Im 

Pumping Discharges 

Measure Complete? Discharge Method Source Production Static Water Method Source Pumping Specific Well 
Date Rate Water Level Level Stat Stat Period Capacity Drawdorm 

Site Inventories 

D 

1 

Inventory Date Complete? Inventoried by 

1 4/30/1962 1  HILL AC 

8 1 

Remarks 

R 

Springs 

246 

411 811985 

Remark Date Complete? Remarks 

GWSI is ADWR's technical database of well locations, cmtruction data, and water levels. 
Friday, March 05,2004 

R 165 

P 

1153 

600 

101211976 

Page 2 of 3 

14.2 

A 

DO2 5041988,1954 WL165.0 01/17/1939 



Groundwater Site Inventory Well Report AZ Dept of Water Resources 
613011 

Well Water LeveL Water Quality 

Measurement Complete? Depth to Water Level Method Remark Source Date Collected Complete? Sp Cond Fluoride Deg C pH Ak Dis Oxy Dis Solids 

GWSI is ADWR's technical databsse of well 1-tions, construction data, and water levels. 
Friday, M m h  05,2004 

ADWR File Num 55- 

Date Water Elevation 

Measuring Point 

Date Established Complete? Measure Point Height Description 

Page 3 of 3 

B-02-02 21ABB Well Site ID 

1 11/30/1982 1 

3330281 12280701 Local ID 

0 ~MSP 

32.5 

33 

1012611982 

7/10/1984 

4/18/1985 

360 

373 

359 

1.3 

1.5 

1.2 



CC1/SI Well Report and Hydrograph AZ Dept of Water Resources 
-4 D A'R Well Case Latest HZ Depth to HZ dlt. above Tznzes 

Local ID S~te  ID Reg. No. Lntltllde Lorzgltude n'nter Uses Depth Drill Date Dza. Date PVater Alean Sea Level Aleus. 

842-02 OSMB 3333031 12285301 61 441 4 33O 33.3'- 112" DOM ESTlC 747 312411 960 12 11/21R002 432.89 827.1 1 7 
28.53.59.' 

I 
Hydrograph 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

7.111 111:r11(1~. .Ifttrclr 04, 2004 



CWSI Well Report and Hydrograph AZ Dept of Water Resources 
- 

ADft'R Well Case I ~ t e s t  E'L Depth to R'L Alt. above Trnzes 
Lacnl ID Site ID Reg. No. Latztude Longitude IValer Uses Depth Drill Date Dia. Date FBater Alenrl Sea Level .iJeas. 

8-02-02 17DDD 333031112284301 33" 30' 34" 112O 28' 44.7" UNUSED 966 5/1/1967 8 11/20/2002 360.10 829.9 7 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

T/iur:~rliijl, ilfirrcli 04, ,7004 



CWSI Well Report and Hydrograph AZ Dept of Water Resorlrces 
ADIIR Well Case h i e s t  LT'L Depth to It7L illt. above Tzrnes 

L,ocal ID Szte ID Reg No. Latztzirle Lot?gztt~de Water Uses Depth Drz11 Date Dla Dnie Water Afean Sea Level Alear 

6-02-02 036AA 3333041 12270701 601 21 5 33" 33' 4" 112O 27' 7'. UNUSED 1204 1/1/1948 20 11l21/1991 44620 76 1 7 

Hydrograph 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

T!i rtrstic~l, l~itrclr 04, 2UU.l 



G FBI Well Report and Hydrograph AZ Dept of Water Resozlrces 
- - - -- -- - -- - - 

.-1DWR Well Cast. Latest llTL Depth to Ii/L dlt .  above Ttl71e.s 
Local ID Site ID Reg. No. Latitzdde Longitude Water Uses Depth Drill Date Dia. Date Water hlean Sea LRvel Aleas. 

842-02 IOBAA 3332121 12270901 613007 33O 32' 12" 112" 27' 9" IRRIGATION 995 10/1/1958 20 12/1/1997 420.40 750 9 

Hydrograph 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

3'i41i~~s~k~4~, ,lfrrr.clt 04, ZOW 



C WSI Well Report and Hydrograph AZ Dept of Water Resources 
.4D FJfR CVe 11 Case Latest ll.Z Depth to IT?, .-llt. ahove Times 

Local ID Site ID Reg. No. Latitude Lot~gittide JR'ater Uses Depth Drill Date Din. Date Water Adenn Sea Level AJeas. 

6-02-02 21 BDD 333006112281101 617618 33O 30.6.' 1120 28' 11" INDUSTRIAL 1 1I20R002 31 1.70 833.3 2 

Hydrograph 

Date Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

3 X i t 1 a r l ~ i j ~ ,  Afrtrch 04, 20W 



GIVSI Well Report and Hydrograplz AZ Dept of Water Resozlrces 
ADWX Well Case Latest E Z  Depth to JIZ Alt. ahme Tinres 

Local ID Slfe ID Reg. No. Latrtude Longitude Ir'ater. Uses Depth Drzl1 Date Dra. Date Water. Afear~ Sen Level h.ler~r. 

8-02-02 22BBB 3330281 12273701 612054 33O 30.28.7'. 112O 27' 40.4.' IRRIGATION 1194 5/1/1951 20 11120R002 316.79 815.21 8 

Hydrograph 

Cate Measured 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

I ' l f ~ I ' . ~ l k f l ~ ' ,  iIiftrch 04, 2004 



C WSI Well Report and Hydrograph AZ Dept of Water Resources 
ADTTrR IVe 1Z Case Lntest llZ Depth to II'L Alt. above Tznles 

Local ID S~ te  ID Reg. No. L,atztlide Longttlrde Water Uses Depth Drill Date Din. Date Fbter hfenn Sea Level Aleas 

8-02-02 10BDA 3332001 12270701 612351 33" 32.0'- 1120 27' 7.' UNUSED 1000 2/8/1958 20 11/26/1984 451.40 71 7 3 

Hydrograph 

Date Measured I 

GWSl is ADWR's technical database of well locations, construction data, and water levels. 

Thulall(ty, Afcrrcli 04, 200d 





APPENDIX B 

SUBSIDENCE EVALUATIONS 

P \FCDMC\23443698 WHITE TANKS\DESIGN REPORn100 PERCENnWHlTE TANKS 3 DESIGN REPORT - 100 PERCENT.DOC 



INDEX OF ATTACHMENTS TO APPENDIX B 

(WHITE TANK FLOOD RETARDING STRUCTUIZE NO. 3 REMEDIATION DESIGN STUDY) 

Index Number 

B-1 

8-2 

8 -3  

Title 

GEOLOGICAL CONSULTANTS INC - SUBSIDENCE AT WHITE TANKS FRS NO. 3 - HISTORICAL AND PREDICTIVE SUBSIDENCE ASSESSMENT, 
BY GEOLOGICAL CONSULTANTS INC. 

URS MODIFIED APPROACH - SUBSIDENCE EVALUATION 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY - SUBSIDENCE EVALUATION 



CALCULATION PACKAGE NO. B-2 
URS 

CALCULATION COVER SHEET 

Client: f%~od&k~/ & d f / / d d /  WA,'~.. ?&us ~ J M  -3 
Project/Calculation Number: WA ,'be A ,  F. f l ,  5. No. 3 

Title: 6 %  ~ S ~ A - C ~  L,&(t, I, .t.'~e g 

Total Number of Pages (including cover sheet): 2- 3 

Total Number of Computer Runs: I 

Prepared by: x, 5 0 ren/e- Date: 10 / t g/o 'r 

Checked by: f i / ~ d  Date: / \  , / Q ( - ' Q ~  

Description and Purpose: .+:--G & A,, 4 5 5 -LLC -. je 

,-O,.+,.&CCL+W - 'kArwcI  

Calculation Approved by: 7J.A 0 e.n-~*rr 4. 16 / a 4  
Project ~ a n a ~ e r m a t ;  ' 

Revision No.: Description of Revision: 

,I ~ , , , d p ~ r a e  L I I  

Project Managermate 

J:\QA\QA-DEMReview 9r Checks & Fonns\Calculations 4.7-2.doc 



--____-_--_--__---_------------------------------------ __________-___----------------------------------------- 
CONSOL - Id Consolidation Analysis Program 

Version 3.0 
Virginia Tech, Department of Civil Engineering 

_________-_______---------------------_---------------- _-__--_-_----_----------------------------------------- 

Date: 12/30/2004 
Input file : 

N:\~rojects\23443748~White~Tanks~FRS~3\Sub~OO\lO.O~Calculations~Analyses~~ata\Ge 
otechnical\Consolidation\Revised Settlement to 1200.cns 

Output file: 
N:\~rojects\23443748~White~Tanks~FRS~3\Sub~OO\lO.O~Calculations~Analyses~Data\Ge 
otechnical\Consolidation\Revised Settlement to 1200.out 

Plot file : 
N:\~rojects\23443748~White~Tanks~FRS~3\Sub~OO\lO.O~Calculations~Analyses~Data\Ge 
otechnical\Consolidation\Revi~ed Settlement to 1200.dat 

Title : White Tanks FRS No. 3 Remediation 

Number of compressible units . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Number of soil layers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Number of different soils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Elevation of the ground surface . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Elevation of the top of the compressible soil mass . . . . . . . . .  
Ground water elevation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Unit weight of water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Moist unit wt. of soil btwn grn. surf. & comp. soil mass . . .  
Satur. unit wt. of soil btwn grn. surf. & comp. soil mass . .  

* * * *  U N I T  B O U N D A R Y  D A T A  * * * *  

Unit TOP Bottom Drainage 
Number Boundary Boundary Condition 

* * * *  S O I L  P R O P E R T Y  D A T A  * * * *  

Soil Unit Void 
Type Weight Ratio Cc Ccs Cv Cvs 



* * * *  S U B L A Y E R  D A T A  * * * *  

Center Bottom Overbn Precons Soil 
Layer Elev Elev Thick Pressure Pressure Type 

* * * *  Number of Loadcases to be Analysed: 10 

* * * *  L O A D C A S E :  1 * * * *  
* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 

Old water elevation . . . . . . . . . . . . . .  -220.00 
New water elevation . . . . . . . . . . . . . .  -220.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Change in stress 



Layer Thick. 

Ultimate settlement 

Void 
Ratio 

without 

Initial Precons. Final 
Pressure Pressure Pressure 

correction for buoyancy : 

* * * *  Time since load was applied: 2.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

Ult. 
Settl 



* * * *  Time since load was applied: 4.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

For this load case I Accumulated I Surface 
Time Settlement I Time Settlement I elevation 
- - - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - -  

2.00 0.000 1 2.00 0.000 1 0.00 
4.00 0.000 1 4.00 0.000 1 0.00 

* * * *  L O A D C A S E :  2 * * * *  
* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 

Old water elevation . . . . . . . . . . . . . .  -220.00 
New water elevation . . . . . . . . . . . . . .  -260.00 

Layer Change in stress 



Layer Thick. 

Ultimate settlement 

Void Initial Precons . Final 
Ratio Pressure Pressure Pressure 

without correction for buoyancy : 

* * * *  Time since load was applied: 2.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

Ult. 
Settl. 



* * * *  Time since load was applied: 4.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

For this load case 1 Accumulated I Surface 
Time Settlement I Time Settlement I elevation 
- - - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - -  

2.00 0.305 1 6.00 0.305 1 -0.31 
4.00 0.307 1 8.00 0.307 1 -0.31 

* * * *  L O A D C A S E :  3 * * * *  
* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 

Old water elevation . . . . . . . . . . . . . .  -260.00 
New water elevation . . . . . . . . . . . . . .  -300.00 

~ayer Change in stress 



Void Initial Precons . Final 
Layer Thick. Ratio Pressure Pressure Pressure 

Ultimate settlement without correction for buoyancy : 

* * * *  Time since load was applied: 2.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

Ult. 
Settl. 



* * * *  Time since 

Elevation 

load was applied: 4.00 * * * *  

Effective Pare 
Stress Pressure 

For this load case I Accumulated I Surface 
Time Settlement I Time Settlement I elevation 
...................... +--- - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - -  

2.00 0.917 1 10.00 1.224 1 -1.22 
4.00 0.931 1 12.00 1.238 1 -1.24 

* * * *  L O A D C A S E :  4 * * * *  
* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 

Old water elevation . . . . . . . . . . . . . .  -300.00 
New water elevation . . . . . . . . . . . . . .  - -331.00 

Layer Change in stress 



Void Initial Precons . Final 
Layer Thick. Ratio Pressure Pressure Pressure 

Ultimate settlement without correction for buoyancy : 

* * * *  Time since load was applied: 2.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

Ult. 
Settl 



* * * *  Time since load was applied: 4.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

For this load case I Accumulated I Surface 
Time Settlement I Time Settlement I elevation 
- - - - - - - - - - - - - - - - - - - - - -+-- - - - - - - - - - - - - - - - - - - - - -+-- - - - - - - - - -  

2.00 1.228 1 14.00 2.467 1 -2.47 
4.00 1.238 1 16.00 2.477 1 -2.48 

* * * *  L O A D C A S E :  5 * * * *  
* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 

Old water elevation . . . . . . . . . . . . . .  -331.00 
New water elevation . . . . . . . . . . . . . .  -346.00 

Layer Change in stress 

1 0.00 



Void Initial Precons . Final 
Layer Thick. Ratio Pressure Pressure Pressure 

Ultimate settlement without correction for buoyancy : 

* * * *  Time since load was applied: 2.00 * * * *  

Effective Pore 
Elevation Stress - Pressure 

Ult. 
Settl 



* * * *  Time since 

Elevation 

load was applied: 4.00 * * * *  

Effective Pore 
Stress Pressure 

For this load case I Accumulated I Surface 
Time Settlement I Time Settlement I elevation 
- - - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - - - - - - - - - - - - - -+--- - - - - - - - -  

2.00 0.500 1 18.00 2.976 1 -2.98 
4.00 0.505 1 20.00 2.981 1 -2.98 

* * * *  L O A D C A S E :  6 * * * x  

* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 

Old water elevation . . . . . . . . . . . . . .  -346.00 
New water elevation . . . . . . . . . . . . . .  -366.00 

Layer Change in stress 



Layer Thick. 

Ultimate settlement 

Void Initial Precons . Final 
Ratio Pressure Pressure Pressure 

without correction for buoyancy : 

* * * *  Time since load was applied: 2.00 * * * *  

Effective Pore 
Elevation Stress pressure 

Ult. 
Settl. 



* * * *  Time since load was applied: 4.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

For this load case I Accumulated 1 Surface 
Time Settlement I Time Settlement I elevation 
- - - - - - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - - - - - - - -+- - - - - - - - - - -  

2.00 0.584 1 22.00 3.566 1 -3.57 
4.00 0.591 1 24.00 3.572 I -3.57 

* * * *  L O A D C A S E :  7 * * * *  
* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 

Old water elevation . . . . . . . . . . . . . .  -366.00 
New water elevation . . . . . . . . . . . . . .  -400.00 



Layer Change in stress 

Void Initial Precons. Final 
Layer Thick. Ratio Pressure Pressure Pressure 

Ultimate settlement without correction for buoyancy : 

* * * *  Time since load was applied: 2.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

Ult. 
Settl. 



* * * *  Time since load was applied: 4.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

For this load case I Accumulated I Surface 
Time Settlement I Time Settlement 1 elevation 

* * * *  L O A D C A S E :  8 * * * *  
* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 

Old water elevation . . . . . . . . . . . . . .  -400.00 
New water elevation . . . . . . . . . . . . . .  -516.00 



Layer Change in stress 

Void Initial Precons . Final 
Layer Thick. Ratio Pressure Pressure Pressure 

Ultimate settlement without correction for buoyancy : 

* * * *  Time since load was applied: 2.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

Ult. 
Settl. 



* * * *  Time since load was applied: 4.00 * * * *  

Effective Pore 
Elevation Stress Pressure 

For this load case 1 Accumulated 1 Surface 
Time Settlement I Time Settlement I elevation 
- - - - - - - - - - - - - - - - - - - - - -+-- - - - - - - - - - - - - - - - - - - - - -+-- - - - - - - - - -  

2.00 1.250 1 30.00 5.621 1 -5.62 
4.00 1.267 1 32.00 - 5.638 1 -5.64 

* * * *  L O A D C A S E :  g * X * X  

* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  

Time intervals: 2.00 4.00 



Old water elevation . . . . . . . . . . . . . .  -516.00 
New water elevation . . . . . . . . . . . . . .  -566.00 

Layer Change in stress 

Void Initial Precons . Final 
Layer Thick. Ratio Pressure Pressure Pressure 

Ult. 
Settl. 

Ultimate settlement without correction for buoyancy : 0.119 

* * * *  Time since load was applied: 2.00 * * * *  

Effective pore 
Elevation Stress Pressure 



* * * *  Time since load was applied: 4.00 * * * *  

Effective Pore 
Elevation Stress pressure 

For this load case I Accumulated 1 Surface 
Time Settlement I Time Settlement I elevation 
- - - - - - - - - - - - - - - - - - - - - -+-- - - - - - - - - ; - - - - - - - - - - - - - - -+-- - - - - - - - - -  

2.00 0.130 1 34.00 5.768 1 -5.77 
4.00 0.131 1 36.00 5.770 1 -5.77 

* * * *  L O A D C A S E :  10 * * * *  
* * * *  C h a n g e  i n  G r o u n d w a t e r  E l e v a t i o n  * * * *  



Time intervals: 2.00 

.Old water elevation . . . . . . . . . . . . . .  -566.00 
New water elevation . . . . . . . . . . . . . .  -595.00 

Layer 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

Change in stress 

Void Initial Precons . Final 
Layer Thick. Ratio Pressure Pressure Pressure 

Ultimate settlement without correction for buoyancy : 

Ult. 
Settl. 

* * * *  Time since load was applied: 2.00 * * * *  



Effective Pore 
Elevation Stress Pressure 

For this load case I Accumulated I Surface 
Time Settlement I Time Settlement I elevation 
- - - - - - - - - - - - - - - - - - - - - -+- - - - - - - - - - - - - - - - - - - - - - -+- - - - - - - - - - -  

2.00 0.050 1 38.00 5.820 1 -5.82 

* * * *  C o m p l e t e  T i m e  S e t t l e m e n t  R e c o r d  * * * *  

Time Settlement 





Flood Control District 
of Maricopa County 

Date: 1 1-9-04 

To: White Tanks FRS No. 3 Design Me 

From: Dennis Duffy and Larry Lambert 

Subject: LVhite Tanks #3 future subsiden 

Beneath W e  Tanks #3(W'T#3) lie soils to a depth of approximately 900 feet that 
are believed to have contributed to the previous subsidence at WT#3. Below 900 feet 
the cemented and dense fanglomerate materials refered to as the Lower Alluvial Unit 
(LAU) are believed to exist to an approximate depth of 1050 feet, USBR 1977 and 
ADWR 1994. The present overburden stresses are approximately 80,000 to 85,000 psf 
at d ~ e  top of the LAU. The stiffness of the LAU and the great overburden stress 
produce a rock like response of the LAU to stress change induced by groundwater 
declines on die order of hundreds of feet. Of the upper 800 feet of the deposits below 
the structure that there are likely to have existed soils that densified under overburden 
stresses when they experienced an increase in water content. The elevation changes 
that are associated with benchmarks around WT#3 and the structure itself may in part 
be due to ths  densification or soil collapse and not groundwater induced subsidence. 
No attempt has been made to adjust the subsidence record for collapse upon wetting 
of near surface soils. It will be assumed for the following assessment of future 
subsidence that all soil response is due to increasing stress induced by groundwater 
deches. This assumption in some areas, however, may cause greater subsidence 
predictions than are warranted. 

Figure 1 presents Bouguer gravity anomaly data referenced to the LVT#3 location, 
AMEC 2004. From station 30+00 North the alignment is parallel with the g-ravity 



contours. In addition to provichg correlation with relative deposit tluckness to the 
comparison of "Basement" geometry and past elevation changes, confidence is 

Figure 1, after AMEC Bouguer Gravity Anomaly Map at WT#3 

Ground subsidence caused by groundwater decline occurs due to a change in vertical 
stress. There is a stress increase as decluung groundwater levels cause soil particle 
weight to go from a state of buoyancy to the weight of the particles in air. For most 
soils, the change in stress in terms of unit weight is 62.4 pcf per foot of groundwater 
decline. Over a unit area this produces a vertical stress change of 62.4 psf. Since only 
effective stresses are applied particle to particle, it is change in effective stresses that 
must be considered. In other words, soil particles only transmit effective stresses. 

All soils react to a change in effective stress. If the stress is increasing, the particles 
move closer together. The move closer produces increased resistance to stress. The 
more solid particles that are packed into a unit volume the greater wdl be the 
resistance to additional compression. Whether sand or clay, all particulate soil systems 
have the same response, to move to a stronger and denser configuration when 
stressed. Early soil mechanics researchers depicted ths  phenomena using e - lop P 
curves, Figure 2, McCarthy 2000. This format was used in part because it was 
recopzed early that soils retain some of the density and strength when the stresses 
are removed. The use of a semi-log plot of void ratio and log effective stress 
produced a graphcal depiction of the previous stress hstory, Figure 2. Point D 
represents the stress level of tlie maximum past vertical effective stress that tl3s 
sample has ever experienced. There are several other techniques using oedometer data 
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such as depicted on Figure 2 to obtain the maximum past effecdve stress. All these 
techniques require an applied stress that is much greater than the maximum past 
effective stress value. The precision of these techniques is always open to 
interpretation. 

Figure 2, Field curve construction from oedometer data, after McCarthy. 

The most common manipulation of the oedometer data is also shown on Figure 2. 
The segments noted as Slopes Cr and Cc and containing points C, D, and E define 
the "field curve". The purpose of this curve is to improve the prekction of 
compressibhty by adjusting for sample k s ~ b a n c e .  mth dense and cemented soils 
the field curve construction will likely still fail to correctly represent the relationship 
between compressibdity and stress. The effects of sample disturbance may not be 
removed untd very high stresses have been applied. Loadmg well above 64,000 psf 
may be required before the maximun past effective stress may be determined. 

Discussions concerning soil oedometer data such as shown on Figure 2 sometimes 
refer to increased soil compressibhty once the stresses exceed the maximum vertical 
effective stress value. It is incorrect to interpret figures such as Figure 2 as showing 
increased compressibdity past the maximum stress value. In fact the soil's resiet ., ance 
to compression only increases as the applied stress is increasing. The error in 
interpreting oedometer data springs from losing sight of the fact that stress is plotted 
on a log scale and f d n g  to understand the mechanisms that are at work when soil 
particles are subjected to increasing stress. Another way to present oedometer data 
can be seen in Figure 3, Hanson 1989. Figure 3 shows soil strain, one representation 
of resistance to compression, versus stress plotted on an arithmetic scale. The stress is 
increased from Point A to B then reduced to point C. Finally the stress is increased 
until tlie value of applied effective stress exceeds tlie maximum past. Figure 3 
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, I r l  

STRESS TI-IRESHOLD I 
! ! 

EFFECTIVE STRESS, p', IN FEET OF WATER 

Figure 7. --Ideal ired stress-mean strain re1 ation on 1 inear coordinates 
for a saturated voltrme element o f  compacting clay (modified from 
tielm, 1974, 1975). 

Figure 3, Oedometer data plotted with arithmetic scale, after Hansen, 1989. 

correctly shows that resistance to compression only increases as the vertical stress is 
increased. Figure 3 has some interesting terms such as "elastic recompression" and 
inelastic compaction" that some would argue are inappropriate terms describing 
volume stress relationships for soils. The use of these terms aside, Figure 3 correctly 
represents the relationshp between increasing resistance to compression and both 
stress history and increasing vertical effective stresses. 

The relationsbrp between stress and increasing resistance to compression exists for all 
particulate materials including clays and sands,. Taylor presented oedometer data for 
both types of soils, Figures 4 and 5, Taylor 1948. 
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Pressure in kg per sq cm 

F r o .  10-3 Cornpression dinpvttm f o r -  ennd. 

Figure 4, Sand compressibility, after Taylor 1948 

0 2 4 6 8 10 12 14 16 18 0 
Logarilhmic sfale 

(a) Pnssure in kg pr rq cm fb) 
Fxa. 10-5 Comprcstlion dingrums for day. 

Figure 5, clay compressibhty shown in semi-log and arithmetic scales, after Taylor 
1948. 

Both Figures 4 and 5 present data at very low stress levels compared to the soils 
below YUT#3. These figures do, however, show clearly the trend of increasing 
resistance to compression as the soils densify in response to previous stresses. 
Because of the low stress levels Taylor's figures approximate a linear segment after 
reloading. He understood that both curves become concave upward as stresses 
continue to increase, Taylor 1948. 

The paucity of data on deep soils at the location of WT#3 and the damage caused by 
sampling dense and cemented soils requires the use of caution when describing 
specific soil behavior. The Palo Verde Nuclear Generating Station (PVNGS) was the 
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first soil site to be awarded an operating license in the US. The geotechnical 
investigation for this project took place from 1972 through 1976. During this 
investigation borings were drilled to "basement" fo~mations including fanglomerate 
deposits s d a r  to those described as typical for the LAU lylng below WT#3. 

Oedometer data was compiled for the soils lying below the PVNGS in order to 
predict rebound, settlement, and subsidence at the site. Coupled with the oedometer 
data were subsurface geophysical logs used to establish, in part lithologc variations, 
and continuity of soil and basement units. Actual rebound, settlement, and subsidence 
predtctions fell well within the predtcted ranges. The oedometer data was subject to 
the sampling disturbance facing denseistiff and cemented soils. Figure 6 represents 
stiff clay "un&sturbedV laboratory compressibihty. 

A field curve should not be constructed for ths  sample whch came from a depth of 
210 feet below the ground surface. It would not be appropriate since the maximum 
applied stress of 64,000 psf was not sufficient to define the compressibliiq past the 
maximum vertical effective stress. At a depth of 210 feet the calculated pre- 
c o n s ~ c t i o n  vertical stress would be approximately 29,000 psf. A conservative 
estimate of the past maximum vertical effective stress from Figure 6 would be in the 
range of 30,000 to 40,000 psf (conservative by the assumption that had the curve been 
extended past 64,000 psf the point of maximum curvature would stiU be in the vicinity 
of where it is on the laboratory curve as shown). The difference between the 
calculated and laboratory curve based values of overburden and maximum past 
stresses is evidence of the cementation described in boring logs. Cementation is one 
of the soil conditions that produces an inhcation of higher than actually applied 
maximum past pressure. For Figure 6 the sample msturbance produced a higher than 
actually seen premction of settlement, Fugro 1976. 

The data presented in Figure 6 is also useM in the prediction of subsidence at WT#3 
for the rebound portion of this and s d a r  test specimens ylelds a representative 
compressibhty versus effective stress relationship for soils s d a r l y  placed. The 
rebound reloading curve represents the loadmg properties of s d a r  soils when the 
groundwater is lowered. T h s  reloading curve describes, in a conservative fashlon, the 
behavior of the cemented and overconsolidated soils below WT#3. 

Some insight into the complexity of the soils can be gained by examining Figure 7, 
T h s  figure shows the hghly stratified and cemented nature of soils deposited close to 
source areas. 
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Figure 6, Deep soil sample oedometer data from ANPP project, after Fugro, 1974. 

The soils below WT#3 are believed to be similar to those found at the ANPP site. 
The stiff and cemented nature of these soils reflects the depositional environment 
whlch likely included dessication and groundwater fluctuations. The oedometer data 
in Figures 5 and 6 may be reflecting past stresses or cementation. Either mechanism 
could contribute to resistance to compression. 

Any summary of the soils below the WT#3 would have to include that they are dense 
or stiff depending upon particle size &stxibutions and cemented. In admtion 
stratification and the inclusion of granular units facditates the lateral movement of 
water. Therefore, the buildup of excess pore pressures during water level drops is 
short lived. 
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Figure 7, ANPP typical boring log showing density/stiffness and stratification, after 
Fugro, 1974. 
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The dewatered soils will be in equilibrium once any excess pore water pressures that 
have been generated are dtssipated and soil fabric changes cease. The rate of 
dissipation of pore water pressures is a function of permeabdity, drainage distances, 
and stress history of the soil. Classic soil mechanics theories for predtcting times to 
bssipate the excess pore water pressures are not well suited to soil columns as 
complex as those found below WT#3 and other soils columns in the Basin and Range 
province of Arizona. Thel-e is, however, a clear inmcation available of the time 
required to reach equilibrium. That indication lies in the shapes of the groundwater 
elevation change compared to ground subsidence with time. If the subsidence closely 
follows the water level decline then eqdbrium is reached rather quickly. It must be 
noted however, that the times to reach equhbrium reflect the entire soil column, not 
just the soils already dewatered. This time to eqdbrium for the entire soil column is 
much more useful that just knowing how the dewatered soils reach equilibrium. 
Figure 8, though under reporting subsidence prior to 1980, provides soil surface 
changes as the groundwater drops and the matching curve shape shows no sipficant 
time lag between the two. 

Water Level Decline vs Land Subsidence 
incremental Subsidence/Drswdown Rates 

S/D = 0.016 Rm 

50 - - +Water Level Reading 

I Benchmark HZ65 
4 M -  : Difsar Point Is 14.4 ft: N24.2E Of 6M 

> 

- 1196 $ 
Additional 3.5-feet of subsidence by 2100 
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Figure 8, Provided by URS showing subsidence and water level decline by dme 

----____ ----___ j Y s  73-feet by 2100 based on -------,. 
450 j I , ,  

Without deep boling information one must rely on adjacent data, typical soil 
compressibhty data, and site defo~mations. The ANPP site provides some adjacent 
site information. Typical soil compressibkties can be found in the literature, and the 
ANPP physical testing. Holtz and I<ovacs presented typical void ratio versus stress 
from previous work, Figure 9. 

- 1191 
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In order to prehct future subsidence general soil cornpressibhties need to be known. 
It is impossible to characterize the soils on an individual layer by layer basis because 
of the complexity, Figure 7. General soil properties must therefore be used. The use 
of general properties is appropriate since if the stresses are hgh  enough soil 
compressib~lities tend to become the same irrespective of particle size distributions, 
Figure 9. 

Effective overburden stress (kg/cm2) 

L I I I / 1 I I I i I 
1 3 10 30 100 300 1000 3000 IO.GW 

Approximate depth (ft) 

( b )  

Figure 9, Typical soil void ratio versus stress after Holtz and I<ovacs presenting Lamb 
and Whitman data from 1 9 69 

Figure 9 provides insight into how even soils primarily from the Eastern US provide a 
response to increasing stress that is s d a r . .  This is reasonable since most earth 
cmstial materials are chemically sirdar. The reason even clay rninerals exhbir slmdar 
resistance is because of repulsive forces acting between identically charged particles, 
Figure 1 0. 
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Fig. 13.131 Relationship between interparticle spac- 
ing and pressure for montmorillo~~ite (From Warken- 
tin, Bolt, and Miller, 1957). 

- 

g a 
a , 200 - 
0 
L 

F 
2 c 100- - 

0 

Figure 10, Particle spacing versus stress for montmorillonite particles, after Mitchell 
1976. 
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So what does ths  all mean? Well in part it means that it is not so important what we 
call the soil. Of much greater importance is the soil's stress hstory and the presence 
of chemical cementation. Soils that exist in arid regons are likely to be both 
overconsolidated by stress and exhbiting apparent overconsolidation systems due to 
cementation. 

0 1 1 10 100 

A comparison of four mfferent soil compressibihties can be found on figure 11. The 
compressib~ty's were established by takmg either e log p data (Silts and Clays from 
Figures 4 and 5 and the Battleford till) or strain versus stress from a sample taken 
from the ANPP boring PV70 from a depth of 210 feet. All data was converted to 
stress versus strain values. Unit strain (incremental strain dvided by incremental 
stress) was then determined and plotted versus applied stress levels. There is an 
additional curve on Figure 11 that represents a composite curve that reflects the stiff 
and cemented soils below WT#3. Thts composite curve uses the soil stiffness 
observed at the ANPP site as a lower bound for the deeper sediments and the more 
compressible portions of the Lamb and Whttman silt and sand curves. 

The composite curve was then used to predict past and future subsidence. Tne first 
subsidence premction was for WT#3 when the water level dropped from 
approximately 200 ft to 365 ft below the ground surface. Using the composite curve 
from Figure 1 1, and assuming a compressible soil colum of 900 ft (The fanglomerate 
deposits below the MAU are rock like) a calculated value of subsidence of 3.6 feet was 
obtained. This compares to the observed value of 3.7 feet. 

- - 
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STRESS IN PSF 

Figure 10, Compressibhty versus effective stress for silts, clays, Battleford Td, and 
PV70 @ 210 ft. 

The close correlation between calculated and observed subsidence validated the use of 
Figure 11 and enabled the next subsidence prediction to be made. Using the 
composite curve and a groundwater decline of an ad&tional150 feet a future value of 
subsidence of 0.7 feet was calculated. The sipficance of h s  value extends not only 
to the impacts on water retention behind WT#3 but to future potential for hfferendal 
subsidence along the structure as well. 

The predicted future subsidence value must be judged reasonable or not. The 
arguments that must be considered in answering the question of reasonableness need 
to consider the following: 
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Once the groundwater drops all compressible sedunents below densify. This 
contributes to subsidence but it also makes them more resistive to hture 
subsidence. 

e Once the groundwater falls below a soil unit it no longer contributes to future 
subsidence. Ths means that the thckness of compressible sediments is 
decreasing with each groundwater decline. 

All particulate materials d exhibit increasing resistance to compression as 
effective stresses are applied. 

The most compressible materials d generally be near the surface due to 
smaller overburden stress levels. Soils become less compressible with depth. 

When these arguments are considered it is reasonable to expect the soils below WT#3 
to be much more resistive to subsidence than in 1900 when the groundwater was 
approximately 170 feet below the surface. 

A comparison of the composite compression relationshp was made at Edwards Air 
Force Base at the Holly extensometer site. At Holly, the bckness of the soil column 
was approximately 800 ft and the groundwater decline from 22 to 145 feet below the 
surface produced a subsidence of 3.7 feet, USGS 2000,USGS 1994, USGS 1990. The 
calculated subsidence using the composite curve for WT#3 was 3.8 feet (a ratio of 
1.03 predicted to observed). 

AMEC has been collecting ground subsidence data for the AEPCO generating station 
in Cochise county Arizona. By personal communication they have provided water 
level change and ground subsidence data to the District. At bench mark BM 6040 
over a 25.5 year period there has been a water level change of approximately 86 feet. 
The resulting ground subsidence measured approximately 3.01 feet. The lithologc 
column is believed to be approximately 1000 to 1100 feet thick. Subsidence was 
calculated using Figure 11, a 1 100 foot thick soil column, and a groundwater drop of 
86 feet. The calculated value of subsidence that results from using these values is 2.91 
feet. This compares very closely with the observed value of 3.01 feet ( a ratio of 0.97 
predicted to observed) 

The correlation between tlie EAFB and the AEPCO subsidence with the calculated 
values validates tile use of a composite compressibhty at WT#3. The correlation 
between calculated and predicted values at these three sites also vahdates the use of 
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Figure 11 to predict future subsidence as a result of groundwater mining. The 
appendix provides the spreadsheet calculations for the three case histories. 

To better understand the hstory and the future subsidence at W # 3  an example that 
draws upon classical one-dimensional settlement theory may be helpful. This example 
needs to model a wide loaded area that has an increasing loading with time. This 
example IS: 
Assume that a multi story office bd&ng is being constructed with floors that each 
apply the same total force. T h s  buildtng is to be constructed on the existing ground 
surface. Also assume that t h s  bd&ng is large relative to the thckness of soil below. 
Then plot settlement on a floor by floor basis for this site. 

When calculated and plotted the theoretical shape of the settlement versus floor 
loalng would have ths  general shape, Figure 12. One hens iona l  settlement theory 
developed by Taylor and his peers would prelct  ths  relationshp. 

Soil column 

Theoretical Settlement vs Loading 
For Multi-story Building 

0 2 4 6 8 

Floor Number 

Figure 12, Building settlement example showing the classical total settlement versus 
loading curve shape. 
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During the period from 1948 to the present, ground surface elevations and water 
levels have been collected that are relative to the WT#3 location. Some of this early 
data is in error. The complexities involved in both elevation control and 
representative water levels are most likely the cause of these errors. This data is 
believed to be in error because when plotted as in Figure 12, a curve shape that is not 
theoretically possible results. Ths  is fortunately not a serious problem because The 
total subsidence values are all that is necessary to asses future subsidence. The total 
maptudes of subsidence that are relied upon in this analysis are believed to be 
accurate for several reasons inc luhg the survey information along the crest of 
WT#3, Figure 13 and the regional groundwater records. The preponderance of data 
show that with approximately a 165 ft decline in groundwater there has been 
approximately 3.7 ft of ground subsidence in the vicinity of \VT#3. 

4 > . . _ _ I . . - - - P 1 Y * - - Y Y - - - - - -  

amec? 
Figure 9 

White Tanks F R S  No. 3 
Crest Monument Elevations 

SM-A1 SM-A2 SM-A3 SM-A4 SM-AS SM-A6 SM-A7 1 
t I 

I _ .  __ .-_I- -- -- - -  I 
I 

1213.000 1 I 

10+00 19+95 30+00 40+00 49+88 60+08 70+07 

Station _ _ ______I__-_-- - 
F i g 9 0  --c 1991 -- 1997 -+ 1998 --+- 2001 + Design Crest ~levat~on; 

Figure 13, Crest elevations at YVhite Tanks #3, after AMEC 

In summary: 

The soils below WT#3 are stratified, stiff, and most kely cemented materials that do 
not allow appreciable time dependent excess pore pressures to persist. 

The hture subsidence d be much less than that whch has already occurred for 
three reasons: 
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1) The soils have become denser due to previous groundwater deches. 

2) There is a shorter soil column remaining to compress under future groundwater 
declines. 

3) The most compressible soils were near the surface and those that remain to 
experience additional increases in stress are the strongest and least compressible. 

A groundwater decline of 150 ft will produce adltional subsidence of less than one 
foot in the near vicinity of WT#3. Whlte Tanks #3 will be designed for 1.0 foot of 
subsidence with the provision that the structure can be raised an adltional 1.0 foot 
should that be required in the hture. 
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FINAL MEMO SUBSIDENCE CALCULATIONS FOR WT#3 BY D. DUFFY 

28000 1.367998-06 2.735988-06 

36000 1.367993-06 2.73598E-06 

44000 8.54993E-07 1.538993-06 

56000 6.26995E-07 6.269953-07 

RELOAD DATA 

STRAINISTRESS FOR SILT, CLAY & PWO DATA 

TOTAL = 3 . 5 9 1 ~ 0 ~ ~ ~  = 3.82) I 

I -K 

<PRESS STRAIN/ 

I?sF e STRAIN STRESS 

2000 0.374 0.001459854 6.727443-07 

4170 0.372 0.001459854 6.72744s-07 

7727.652464 0.37 0.002919708 4.103428-07 

10442.7736 0.36 0.010218978 2,688381-06 

20885.5472 0.33 0.02189781 1.11836E-06 

41771.0944 0.302 0.052554745 1.46785E-06 

62656.6416 0.284 0.065693431 6.29081-07 

104427.736 0.265 0.079562044 3.320158-07 

TOTKL = 0.74 FT I 

O.OWW3 

0 000002J 

:: 0.000~2 
C 
5 
0 

k! 0 OOW015 
"7 . 
$ 
5 0.00W01 

NOW PREDICT SUBSIDENCE FOR ANOTHER 150' 
WT#~ WITH COMPOSITE CURVE 

A 0.00 
B 0 21 

AEPCOSUBSICDENCECHECK 
INITIAL 86' DROP STRAIN/ SUBSIDENCE 

STRAIN/STRESS VALUES 
STRESS STRAIN/ 

O.WOW05 

4170 6.727443-07 
7727.652464 4.10342E-07 
10442.7736 2.688383-06 

0 
0 20000 40000 6W00 80000 100000 120000 

20885.5472 1.118363-06 
41771.0944 1.46785E-06 

STRESS IN PSF 

SZTE CALCULATE SETTLEMEWS FOR WT#3 AEiD EAFB HOLLY 
i u ~ i l 3  SUBSIDENCE IN FT /HOLLY SUBSIDENCE IN PT 

- . . ~ ~  - ~ 

168 15820 22176 0.0000019 0.43843488 
200 17540 24096 0.0000016 1.13338368 
400 29740 36328 0.0000007 0.751296 
600 42258 48528 0.0000004 0.429312 
800 54458 60728 0.0000001 0 107328 
1000 66821 73760 0.00000005 0.053664 

TOTAL = 2.91341856 

'SECTION COMPOSITE SECTION COMPOSITE 
A 1.491~ 1.05 





APPENDIX C 

CALCULATION PACKAGES - 
HYDROLOGY AND HYDRAULICS: GENERAL 
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INDEX OF HYDROLOGY AND HYDRAULICS CALCULATION PACKAGES (GENERAL) 

(WHITE TANK FLOOD RETARDING STRUCTURE NO. 3 REMEDIATION DESIGN STUDY) 

Index Number 

C- I 

C-2 

C-3 

C-4 

C-5 

C-6 

C-7 

C-8 

C-9 

'2-10 

C-1 1 

C-12 

C-13 

C-14 

C-15 

C-16 

Title 

REVJEW OF TR-20 MODELS 

ESTIMATION OF CURVE NUMBERS FOR DIFFERENT BASIN AREAS OF WHITE TANK FRS NO 3 WATERSHED 

WITH AN ANTICIPATION OF FUTURE URBAN GROWTH 

ESTABLISHMENT OF ELEVATION-SPILLWAY DISCHARGE RATING CURVE FOR A BROAD-CRESTED WEIR 

DEVELOPMENT OF ELEVATION-STORAGE CURVE AT THE WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO 3 

INFILTRATION RATE ESTIMATION FOR WHITE TANK FRS NO 3 RESERVOIR 

ESTIMATION OF 200- AND 500-YEAR RAINFALL DEPTHS FOR DIFFERENT DURATIONS FOR THE WHITE TANK FRS 

NO 3 WATERSHED 

R,ESERVOIR ROUTING OF A 100-YEAR, 200-YEAR & 500-YEAR 24-HOUR HYDROGRAPHS FOR INTERIM CONDITION 

RESERVOIR ROUTING OF A 100-YEAR, 200-YEAR & 500-YEAR 24-HOUR HYDROGRAPHS FOR FUTURE CONDITION 

(PRINCIPAL SPILLWAY CLOSED) 

RESERVOIR ROUTING OF A 100-YEAR, 200-YEAR & 500-YEAR 24-HOUR HYDROGRAPHS FOR FUTURE CONDITION 

(PRINCIPAL SPILLWAY OPEN) 

ESTIMATION OF THE PRINCIPAL SPILLWAY CAPACITY AT WHITE TANK FRS NO. 3 REMEDIATION PROJECT 

ESTIMATION OF THE GATED OUTLET CAPACITY AT WHITE TANK FRS NO. 3 REMEDIATION PROJECT 

LEVEL POOL RESERVOIR CALCULATIONS AT WHITE TANK FRS N0.3 RESERVOIR 

SUBMERGENCE EFFECTS AT WHITE TANK FRS N0.3 SPLLWAY 

ESTIMATION OF UNIFORM FLOW DEPTH DIS OF WHITE TANK FRS NO. 3 EMERGENCY SPILLWAY 

WAVE RUNUP AND FREEBOARD ESTIMATION AT WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3 

EVALUATION OF REDUCED STORAGE IMPACTS AT WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO 3 
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REVIEW OF TR-20 MODELS 

(WHITE TANK FLOOD RETARDING STRUCTURE (F'RS) NO. 3) 
FLOOD CONTROL DISTRICT OF NILIARICOPA COUNTY (FCDNlC) 

23443748 

PROBLEM STATEMENT 

The aim of this review package is to review the TR-20 models developed by Natural Resources 

Conservation Services (NRCS) for the hydrologic analysis of the White Tank Flood Retarding Structure 

(FRS) No. 3 watershed, and to document any discrepancies. 

DESIGN BASIS/ASSUIMPTIONS/REFERENCES 

NRCS developed these TR-20 models while performing the hydrologic analysis of the White Tank FRS 

No. 3 watershed in August 1998. NRCS documented its design basis criteria and final results in a report 

titled as "Hydrologic Analysis of the W i t e  Tank Mountains on Flood Retarding Structtire # 3", 

August 1998 (See Page 5). 

The NRCS generated 100-year, 24-hour runoff hydrograph using the TR-20 computer model and then 

routed it through the White Tank FRS No. 3 watershed. Summary of 100-yr, 24-hr design storm is 

provided in Table II of the NRCS report (See Page 6). 

NRCS also developed PMF flood hydrographs based on PMP distributions for 6-hr Local and 6-, 12-, 1%. 

24-, 48- and 72-hr General Storms using TR-20. In addition, NRCS also developed PMF inflow 

hydrograph for Emergency Spillway (ESH) and a 100-year 10-day inflow hydrograph for the Principal 

Spillway. All of these inflow hydrographs were routed through the reservoir and the peak inflows and 

outflows are summarized in Table III of NRCS report (See Page 7). 

The electronic files of these TR-20 models were submitted to URS by Flood District. As a part of 

its scope of work, URS reviewed these TR-20 models and the results founded are summarized in 

the following table. 
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RESULTS 

The Flood District provided URS with input files as well as output files for all TR-20 models. First, URS 

opened up these output files and compared the peak inflows with the ones tabulated in NRCS 1998 report 

and found an exact agreement bdtween them (See Table 1 and Pages 18-27). 

URS then generatedthe new output files by executing the latest input files using TR-20 model and found 

out minor discrepancies in comparison with NRCS tabulated results for 6-, 12-, 48-, 72-hr general PMF 

storms, Emergency Spillway Hydrograph (ESH) and 100-year, 24-hour s t o m  (See Table 1 and Pages 8- 

17). Although these discrepancies are of minor nature, URS has documented them as a part of its review 

of TR-20 models. 
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Table 1: Summary of TR-20 Review 
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storm 

6-Hour Local PbP  

6-Hour General PMP 

12-Hour General PMP 

18-Hour General PMP 

I 

Peak Inflows 

(FCDMC 

Provided 

Output Files) 

66122 

34212 

32435 

26905 

Peak Inflows 

(NRCS 

Report, 

August 1998) 

66 122 

34212 

32435 

26905 

Peak Inflows 

(Results 

Based on 

Execution of 

Latest Input 

Files) 

66122 

34216 

32278 

26905 
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TABLE 11 
100 YEAR, 23 HOUR DESIGN STORM 

INPUT PARXMETER AND 100-YR DISCHARGE CObIPAEJSONS 

vdroloeic Parameters 
, o m  Frequency 
uradon 
ainfall Amount (inches) 
abulation Interval 
3ss Rate 
ainfaII Distribution 
real Reduction by: 

ydrograph Development 

outing Method 

:omputer Mode1 
f a '  'irne Increment 

NRCS 
' 100-yr 

24 h i  
4.19 (3.85 in w/ areal red) 
6 rnin. 
Curve Number 
SCS Type I1 
Hydro 40 

SCS ~ n i r ' ~ y d r o ~ r a ~ h  
Peak Rate Facrar determined 
from WLB Unit Graphs 

Modified Att-Kin 
(BOSSHEC-2 XS) 

00-Year Peak Discharge in CFS (CSM): 

3 rnin. 

,ocation 
 flow to White Tank 
;RS #3 

WLB - 
100-yr 
24 hr 
4.03 (3.82 in wlareal red) 
5 rnin. 
G r e e n - h p t  
SCS Type 11 
NOAA Atlas 11 

COE Phoenix 
Valley S-graph 

Norma1 Depth 

HEC-1 
5 rnin. 

WLB 

8120 (394) 

:hamel rourings include proposed design knprovements to the inlet of FRS #3 and extendins north to Olive 
{venue. Transmission losses for the 100-yr discharge have not been considered, nor have the storage effecrs of 
he CarerpillariCase Proving Grounds. Peak Discharge for the 100-year event is shown for comparison to the 
~rher models and assumptions. The primary input parameters: subbasin areas, curve numbers, Time of 
.oncentration, and routing cross sections are used in the PMP studies. 



3.4 Results 

TAEILE m. Peak Design Flood Discharges to White Tanks FRS #3 Reservoir 

ocation 

TORM 

Infl aw to Whire Tanks FRS #3 Outflow from White Tacks FRS #3" 

Peak Q T Peak Volume 
cfs (csrn) hr. Acre Feet 

Peak. Q T Peak Stage 
cfs (csm) hr . feet 

Drainage Area 
(sq. miles) 

hr Local PMP 

hr General PbiP 

2 hr General PMP 

3 hr General PMP 

O hr General PMP 

8 hr General PbIP 

2 h- ~ e r a l  PMP (19.89) 32300 (1624) 27.13 14225 21903 (1 101) 27.91 17113.9 

mt.,cncy Spillway (20.49) 

rincipal Spillway (20.49) 

/ Peak outflow discharges and stage is assuming emergency spillway remains 800 feet of earth fill with 
pillway elevation at 1210.0. After final spillway design, outflow hydrographs will be recompiled and added to 
eport. 

nfi ow Design Hydrographs (IDF) for sizing the Principal Spillway, Alternate Principal Spillway, Emergency 
ipillway, and Dam Freeboard are shown in Appendix C and are labeled as Figures 3.4a. 3.4b, 3 . 4 ~  and 3.4d 
espectiveiy . 



ECON2 
TITLE WHITE TANX FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE ~~~~ni~ ~ A L  EMPTY RESERVOIR WIIOO-YR SEDIMZNT 
FLOW-FREQ 
FLOW-FREQ 1 17800. - 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FRZQ 
FLOW-FREQ 
FLOW-FRZQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 67 7514. 
FLOW-FREQ 7 5 49543. 
FLOW-FREQ \ 76 
FLOW-FREQ 199 6480. 
FLOW-FREQ 200 12405. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 



ECON2 
TITLE 
TITLE 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FRSQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 

WITE TANI( FRS $3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
6XR G'ZNEXAL INITIAL EMPTY RESERVOIR W/l00-YR SEDIMENT 
-748. 

1 8202. 
2 7157. 
3 13026. 
4 5646. 
5 13620. 
6 6363 . 
7 9195. 
10 3645. 
12 4100. 
20 4100. 
2 5 5631. 
3 0 7524. 
3 4 6758. 
3 5 10858. 
45 10839. 
60 4825. 
64 12860. 

ALT 1 1 
ALT 1 2 
ALT 1 3 
ALT 1 4 
ALT 1 5 
ALT 1 6 
ALT 1 7 
ALT 1 8 
ALT 1 9 
ALT 1 10 
ALT 1 1 1  
ALT 1 12 
ALT 1 13 
ALT 1 14 
ALT 1 1 5  
ALT 1 16 
ALT 1 1 7  
ALT 1 18 
ALT 1 19 
ALT 1 2 0  
ALT 1 21 
ALT 1 22 



iWT3PMP12TR20ECON03/04/**15:30:50 
ECON2 

, WATERSHED DIVIDED INTO 7 SUB-BASINS 
RESERVOIR INIT OYPTY W/100-YR SEDMNT 

FLOW-FREQ 1 6962. 
FLOW-FREQ 2 6256. 
FLOW-FREQ 3 11181. 
FLOW-FREQ 4 4988. 
FLOW-FREQ 5 11988. 
FLOW-FREQ 6 4795. 
FLOW-FREQ 7 8472. 
FLOW-FREQ 10 3716. 
FLOW-FREQ 12 4100. 
FLOW-FREQ 20 4100. 
FLOW-FREQ 25 5833. 
FLOW-FREQ 30 7270. 
FLOW-FREQ 34 7152. 
FLOW-FBEQ 35 11000. 
FLOW-FBEQ 45 11012. 
FLOW-FREQ 60 4032. 
FLOW-FRZQ 64 13248. 
FLOW-FRZQ 67 3263. 
FLOW-FRSQ 75 20115. 
FLOW-FREQ 76 322781 32~/3r f lv )J  
FLOW-FREQ 99 132. 
FLOW-FRZQ 200 3128. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 



ECON2 
TITLE 
TITLZ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FXQ 
FLOW- FRSQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 

mrmc TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 

14069. 
~ 5 -  . SA a 1 q a  y..t 7 2 2 .  

FLOW-FREQ 200 2067. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 



ECON2 
TITLE 
TITLE 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FBEQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW- FREQ 

FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
-iIB PMP MTI=.l), RESEXVOIR INIT EMPTY W/100-YR STOR 

-19612. - 1 M T  
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 



E C U L Y L  

FRS #3, WATERSBED DIVIDED INTO 7 SUB-BASINS 
(MTI=.15), RESERVOIR INIT EMPTY W/100-YR SED 

FLOW-FREQ -1 19488. 
FLOW-FREQ 1 6222. 
FLOW-TRE~ 2 5515. 
FLOW-FREQ 3 10028. 
FLOW-FREQ 4 4601. 
FLOW-FREQ 5 10956. 
FLOW-FREQ 6 3885. 
FLOW-FREQ 7 8027. 
FLOW-FREQ 10 3871. 
FLOW-FREQ 12 4100. 
FLOW-FREQ 20 4100. 
FLOW-FREQ 25 6089. 
FLOW-FREQ 30 7391. 
FLOW-FREQ 34 7712. 
FLOW-FREQ 35 11000. 
FLOW-FRSQ 45 11OOO- 
FLOW-FREQ 60 3617. 
FLOW-FREQ 64 14219. 
FLOW-FREQ 67 3219. 
FLOW-FREQ 75 18983. 

31ses .I 3 I ma ~ , b  
812. 

FLOW-FREQ 200 2787. 

ALT 1 1 
ALT 1 2 
ALT 1 3 
ALT 1 1 
ALT 1 5 
ALT 1 6 
ALT 1 7 
ALT 1 8 
ALT 1 9 
ALT 1 10 
ALT 1 11 
ALT 1 12 
ALT 1 13 
ALT 1 14 
ALT 1 15 

ALT 1 1 8  
ALT 1 19 
ALT 1 20 
ALT 1 21 
ALT 1 22 
ALT 1 2 3  



ECON2 
TITLE 
TITLE 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 

WHITE TANK FRS $3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 
-1 21877. 
1 6265. 
2 5611. 
3 10091. 
4 4680. 
5 11184. 
6 3945. 
7 8140. 
10 3916. 
12 4100. 
2 0 4100. 
2 5 6170. 
3 0 7472. 
3 4 7740. 
3 5 11017. 
45 11017. 
60 3662. 
64 14177. 

FLOW-FRE~ 67 3279. 
FLOW-FRZQ 75 19288. 

\ FLOW-FREQ i b 32156.1 32300 4 PJPC.5 
FLOW-FREQ 199 840. 
FLOW-FREQ 200 3438. q A d b  '93%'' 

ALT 1 1 
ALT 1 2 
ALT 1 3 
ALT 1 4 
ALT 1 5 
ALT 1 6 
ALT 1 7 
ALT 1 8 
ALT 1 9 
ALT 1 10 
ALT 1 11 
ALT 1 12 
ALT 1 13 
ALT 1 14 
ALT 1 15 
ALT 1 16 
ALT 1 17 
ALT 1 18 
ALT 1 19 
ALT 1 20 
ALT 1 21 
ALT 1 22 
ALT 1 23 



ECON2 
TITLE DIVIDED INTO 7 SUB-BASINS 
TITLE RESERVOIR W/100-YR SEDIMENT 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREO . - 

FLOW-FREQ 7 5  5 4 3 .  
GLOW-FREQ 7 6  ::674> PJL LS R + a  a t  45- 2 l6aiafi 
FLOW-FREQ 200 390. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 



m 7 n  ---,-----------,----,,------------------------------------------------- SCS - -....v 

WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
03/05/*' \~OO-YR lo-DAY RUNOFF ST TABLE 11 100-IT SED IN R E ~ O I R  2 34TEST 
10:29:56 S Y, JOB NO. 1 PAGE 72 

SLiWQUY TABLE 3 
, -----_---..----- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERXATES 
QUESTION MARK ( 7 )  AFTER: OUTFLOW PEM - RISING TRUNCATED HYDROGaPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NL'MBEXS.. . . . . . . . . 
ID (SQ MI) I 

XSECTION 76 20.49 

ALTERNATE 1 

XSECTION 199 .OO . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALTERNATE 1 0 
ALTEXNATE 2 0 

XSECTION 200 .00 --_--_-___----_---_--------  
ALTERXATE 1 0 
ALTERNATE 2 0 



TR20 ..................................................................... scs - 
WTlOOYR -,WTB TAM( FRS $ 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NIJ ROU VERSION . 
03/09/**.-~OLyr, 24-hr,, Type I1 Drst, 100-yr Sedimenc Storage, EOO'Spr12.04TEST 
13:33:01 , S-Y, JOB NO. 1 PAGE 54 

SGNMARY TABLE 3 
, -___-----_-----  

STOW DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTEiWATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ 
STRUCTURE 

DRAINAGE 
AREA STORM NUMBERS.. . . . . . . . . 

ID (SQ MI) 1 
.. 

' - - 7  

XSECTION 76 1 20.49 
.__ .___ ------ ------------------ 

ALTERNATE 1 
. . .ALTEEiiNTT-e..". '- - -2 

!.----.. - J 

XSECTION 199 .OO ........................... 
ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .00 ........................... 
ALTERNATE 1 
ALTERNATE 2 



XSECTION 75 8.22 ........................... 
ALTERNATE I 49543 

XSECTION 76 16.89 
- , - - - - - - - - - - -L-- - - - - - - - - - - -  

ALTERNATE 1 66122 

XSECTION 199 1.55 
- - - - - - - - - - - - - - - - - - - - - - - - 7 - -  

ALTEiWATE 1 6341 

XSECTION 200 2.05 ........................... 

ALTERNATE I 12405 
ECON2 DATA FILE 

ECON2 
TITLE ITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE 6HR LOCAL, INITIAL EVPTY RESERVOIR W/100-YR SEDIMENT 
FLOW-FREQ - 1985. ALT 
FLOW-FREQ 1 17800. ALT 
FLOW-FREQ 2 16251. ALT 
FLOW-FREQ 3 28151. ALT 
FLOW-FREQ 4 12898. ALT 
FLOW-FREQ 5 30967. ALT 
FLOW-FREQ 6 14681. ALT 
FLOW-FREQ 7 20195. ALT 
FLOW-FREQ 10 7031. ALT 
FLOW-FREQ 12 4100. ALT 
FLOW-FREQ 20 4100. ALT 
FLOW-FREQ 25 11502. ALT 
FLOW-FREQ 30 16103. ALT 
FLOW-FREQ 34 13241. ALT 
FLOW-FREQ 35 11000. ' ALT 
FLOW-FREQ 45 11000. ALT 
FLOW-FREQ 60 11211. ALT 
FLOW-FREQ 64 18510. ALT 
FLOW-FREQ 67 7514. ALT 
FLOW-FREQ 75 49543. ALT 

LOW- F7Fn 7 6 b6122 9 SMN 7 f l f l d ,  ~~+,,PALT 
FLOW-FREQ 199 ALT 
FLOW-FREQ 200 12405. ALT 
1 
TR20 .................................................................... SCS - 
WT3PMP6 WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
11/08/95 6HR LOCAL, INITIAL EMPTY RESERVOIR W/lOO-YR SEDIMENT 2.0-4TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VEXSTON 2.04TEST 
WT3PMP6 FILES 

INPUT = WT3PMP6L.DAT 
OUTPUT = WT3PMP6L.OUT 

, GIVEN DATA FILE 
, DATED 11/08/95,13 :22:28 

FILES GENERATED - DATED 11/08/95,13:22:28 



ECON2 
TITLE 
TITLE 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREO 

PS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
6iiR GEXZSL, INITIAL EMPTY RESERVOIR W/lOO-YR SEDIMENT 

-3786. - 1 1 8202. 

2 7157. 
3 13026. 
4 ,5646. 
5 13620. 
6 6363. 
7 9195. 
10 3645. 
12 4100. 
20 4100. 
2 5 5701. 
3 0 7655. 
3 4 6832. 
3 5 10932. 
4 5 10914. 
60 4791. 
64 12854. - - - 

FLOW-FREQ 67 3474. 
-FLOW-FREO 75 
FLOW-ERE0 
LOW-FREQ 200 

75 
3540. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 

L 
773.20 .................................................................... SCS - 
WT3PMP6 WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
11/08/95 6HR GENERAL, INITIAL EMPTY RESERVOIR W/lOO-YR SEDIMENT 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3PMP6 FILES 

INPUT = WT3PMP6G.DAT 
OUTPUT = WT3PMP6G.OUT 

, GIVEN DATA FILE 
, DATED 11/08/95,13:21:09 

FILES GENERATED - DATED 11/08/95,13:21:09 
FILE WT3PMP6G.TEC CONTAINS ECON2 INFORMATION 

FILE WT3PMP6G.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 0, MESSAGES = 3 

* * *  TR-20 RUN COMPLETED * * *  



ALTERNATE 1 

XSECTION 64 11.61 ........................... 
ALTERNATE 1 

XSECTION 67 1.50 ........................... 
ALTERNATE I 

XSECTION 7 5  8.22 
------------_---*----------  

ALTERNATE I 

XSECTION 76 19.83 ........................... 
ALTERNATE 1 

XSECTION 199 .04 ........................... 
ALTERNATE 1 

XSECTION 200 .62 ........................... 
ALTEFXATE 1 

1 

ECON2 
TITLE 
TITLE 
FLOW- FREQ 
FLOW-FXQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 

3128 
ECON2 DATA FILE 

WHITE FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
12-HR GENj%..AL P M ? ~  RESERVOIR INIT EMPTY W/100-m S E D m  
-1 16394. ALT 1 1 

ALT 1 2 
ALT 1 3 
ALT 1 4 
ALT 1 5 
ALT 1 6 
ALT 1 7 
ALT 1 8 
ALT 1 9 
ALT 1 10 
ALT 1 11 
ALT 1 12 
ALT 1 13 
ALT 1 14 
ALT 1 15 
ALT 1 16 
ALT 1 17 
ALT 1 18 
ALT 1 19 
ALT 1 20 
ALT 1 21 
ALT - 1 22 
ALT- 1 23 

I 
TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMPl2 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
11/08/95 12-HR GENERAL PMP, RESERVOIR INIT EMPTY W/100-YR SEDMNT 2.04TEST 

END OF I JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3Pp12 FILES 



XSECTION 200 .64 ........................... 
2067 

ECON2 DATA FILE 

ECON2 
TITLE 
TITLE 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 

WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
18-HR PMP (MTIr.11, RESERVOIR INIT EMPTY W/100-YR SED - 1 26905. 
1 4637. 
2 4205. 
3 7458. 
4 3465. 
5 8256. 
6 3064. 
7 5926. 
10 3458. 
12 4100. 
2 0 4100. 
25 5519. 
3 0 6070. 
3 4 7622. 
3 5 l1000. 
4 5 11000. 
60 2730. 
6 4 13477. - 

FLOW-FREQ 67 2502. 
4069. 
:6905x5&,,c & f r / f l L (  97 

FLOW-FREO 199 722. . - -  - 
FLOW-FREQ 200 2067. 
1 
TR20 ................................................................ 
WT3PMPl8 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
11/08/95 18-HR PMP (MTIz.1). RESERVOIR INIT EMPTY W/lOO-YX SED 

ALT 1 1 
ALT 1 2 
ALT 1 3 
ALT 1 4 
ALT 1 5 
ALT 1 6 
ALT 1 7 
ALT 1 8 
ALT 1 9 
ALT. 1 10 
ALT 1 11 
ALT 1 12 
ALT 1 13 
ALT 1 14 
ALT 1 15 
ALT 1 16 
ALT 1 1 7  
ALT 1 18 
ALT 1 19 
ALT 1 20 
ALT 1 21 
ALT 1 22 
ALT 1 23 

, - - - -  SCS - 
VERSION 
2 .04TEST 

END OF I JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3PMP18 FILES 

INPUT = WT3PMP18.DAT 
OUTPUT = WT3PMP18.0UT 

, GIVEN DATA FILE 
, DATED 11/08/95,13:34:56 

FILES GENERATED - DATED 11/08/95,13:34:56 
FILE WT3PMP18.TEC CONTAINS ECONZ INFORMATION 

FILE WT3PMPl8.TIU) CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 1, MESSAGES = 0 

* * *  TR-20 RUN COMPLETED * * *  



TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE 24-HR PMP (MTI=.l), RESERVOIR INIT EMPTY W/100-YR STOR 
FLOW-FREQ 'i--i 19612. 
FLOW-FREQ I 4000. 
FLOW-FREQ 2 3606. 
FLOW-FREQ ' 3 6428. 
FLOW-FREQ 4 2989. 
FLOW-FREQ 5 7158. 
FLOW-FXQ 6 2.608. 
FLOW-FREQ 7 ,5139. 
FLOW-FREQ 10 3027. 
FLOW-FRSQ 12 4100. 
FLOW-FREQ 20 4100. 
FLOW-FREQ 25 4850. 
FLOW-FREQ 30 5333. 
FGOW-FREQ 34 6794. 
FLOW-FREQ 35 10894. 
FLOW-FREQ 45 10889. 
FLOW-FREQ 60 2375. 
FLOW-FREQ 64 12754. 
FLOW-FREQ 67 2195. 
FLOW-FREQ 7 5 12237. 
[FLOW-FREQ 76 23 800 
FLOW-FRSC 200 1336. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 

1 
TR20 .................................................................... scs - 
W3PMP24 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 

11/08/95 24-HR PMP (MTI=.l), RESERVOIR INIT EMPTY W/100-YR STOR 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3PMP24 FILES 

INPUT = WT3PIP24.DAT 
OUTPUT = WT3PMP24.OUT 

, GIVEN DATA FILE 
, DATED 11/08/95,13:35:27 

FILES GENERATED - DATED 11/08/95,13:35:27 
FILE WT3PMP24.TEC CONTAINS ECON2 INFORMATION 

FILE WT3PMP24.TRD CONTAINS READHD INFORMATION 

TOTAL &?ER OF WARNINGS = 1, MESSAGES = 3 

* * *  TR-20 RUN COMPLETED * * *  



ALTERNATE 1 3078 
ECON2 DATA FILE 

ECON2 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE -1 (MTI=. 15) , RESEZVOIR INIT EMPTY W/100-YR SED 
FLOW-FREQ -1 19279. ALT 1 1 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FR%Q 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREO 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT .- . - 

FLOW-FREQ 75 8983. ALT 1 20 

OW-FXEQ 199 1 3 0 .  ALT 1 22 
FLOW-FREQ 200 3078. ALT 1 23 
1 
TR20 .................................................................... scs - 
WTPMP48 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SW-BASINS VERSION 
11/08/95 48-HR PMP (MTI=.15), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 

END OF I JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTPKP48 FILES 

INPUT = WT3 PMP48 . DAT 
OUTPUT = WT3PMP48.OUT 

, GIVEN DATA FILE - 
, DATED 11/08/95,13:3-9:37 

FILES GENERATED - DATED 11/08/95,13:39:37 
FILE WT3PMP48.TEC CONTAINS ECON2 INFORMATION 

FILE WT3PMP48.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 2, MESSAGES = 2 

***  TR-20 RUN COMPLETED * * *  



TITLE WHITE TANK FRS #3, 
TITLE y) I-WPI.I=. 2 
FLOW-FREQ 21903. 
FLOW-FREO 1 6265. 
FLOW-FRE~ ' 2 5611. 
FLOW-FREQ 3 10091. 
FLOW-FREQ 4 4680. 
FLOW-FREQ 5 11184. 
FLOW-FREQ 6 73945. 
FLOW-FREQ 7 8140. 
FLOW-FREQ 10 3916. 
FLOW-FREQ 12 4100. 
FLOW-FREQ 20 4100. 
FLOW-FREQ 25 6206. 
FLOW-FREQ 30 7525. 
FLOW-FREQ 34 7783. 
FLOW-FREQ 35 11015. 
FLOW-FREQ 45 11015. 
FLOW-FREQ 60 3662. 
FLOW-FREQ 64 14223. 
FLOW-FREQ. 67 3279. 
FLOW-FRZQ 75 19288. 
FLOW-FREQ 16 
FLOW-F2EQ 199 
FLOW-FREQ 200 3438. 

WATERSHED DIVIDED IXTO 7 SUB-BASINS 
, RESERVOIR INIT EMPTY W/100-YR SED 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 

L 
TR20 .................................................................... scs - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED IKTO 7 SUB-BASINS VERSION 
11/08/95 72-HR PMP (MT1=.2), RESERVOIR INIT WPTY W/100-YB SED 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3PMP72 FILES 

INPUT = WT3PMP72.DAT 
OUTPUT = WT3PMP72.OIIT 

, GIVEN DATA FILE 
, DATED 11/08/95,13:49:25 

-FILES GENERATED - DATED 11/08'/95,13:49:25 
FILE WT3PMP72,TEC CONTAINS ECON2 INFORMATION 

FILE WT3PMP72.TR.D CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 4, MESSAGES = 2 

* * *  TR-20 RUN COMPLETED *" 



ALTERNATE 1 3204 

XSECTION 64 12.25 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALTERNATE I 9061 

XSECTION 67 1.50 _---_--__------------------ 
ALTEXYATE 1 2309 

XSECTION 75 8.22 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALTERNATE 1 13543 

XSECTION 76 20.47 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ALTERNATE 1 21685 

XSECTION 199 .OO _-___-___-__--_-- - - - - - - - - - -  
ALTERNATE 1 0 

XSECTION 200 .02 -_--__--------------------- 
ALTERNATE 1 

I 
400 

ECON2 DATA FILE 

LCUI'4L 

TITLE #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE ESH HYDROG n INITIAL LYPTY RESERVOIR ~1100-YR SEDIMENT 
FLOW-FREQ -83. 
FLOW-FREQ 1 6044. 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 75 

T~LOW-FREQ 76 
FLOW-FREQ 200 400. 

ALT 1 1 
ALT 1 2 
ALT 1 3 
ALT 1 4 
ALT 1 5 
ALT 1 6 
ALT 1 7 
ALT 1 8 
ALT 1 9 
ALT 1 10 
ALT 1 11 
ALT 1 12 
ALT 1 13 
ALT 1 14 
ALT 1 15 
ALT 1 16 
ALT 1 17 
ALT 1 18 
ALT 1 19 
ALT 1 20 
ALT 1 21 
ALT - 1 22 

I 
TR20 .................................................................... scs - 
WT3 ESH WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
11/08/95 ESH HYDROG;WPH, INITIAL EMPTY RESERVOIR W/loO-m SEDIMENT 2.04TEST 

END OF 1 'JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3ESiI FILES 

, GIVEN DATA FILE , 
INPUT = WT3ESH.DAT 



TR20 .................................................................... scs - 
SHED DIVIDED INTO 7 SUB-BASINS VERSION 
IN TABLE I, 100-YR SED IN RESVOIR 2.04TEST 

Y, JOB NO. 1 PAGE 71 

SUMMARY TABLE 3 --------------- 
STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEA% - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STOW NLIMBERS.. . . . . . . . . 
ID (SQ MI) 1 

XSECTION 76 20.49 

ALTERNATE 1 ,CcS 7 8  
ALTERNATE 2 

XSECTION 199 .OO ........................... 
ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .00 ........................... 
ALTERNATE I 0 
ALTERNATE 2 0 

I 
TR20 .................................................................... SCS - 
WHTANK3 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
11/08/95 100-YR 10-DAY RUNOFF & DIST IN TABLE 1, 100-YR SED IN RESVOIR 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WHTANX3 FILES 

INPUT = WT1ODAY.DAT 
OUTPUT = WT1ODAY.OUT 

, GIVEN DATA FILE 
, DATED 11/08/95,13:56:56 

FILES GENERATED - DATED 11/08/95,13:56:56 
FILE WT1ODAY.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 25, MESSAGES = 9 

* * *  TR-20 RUN COMPLETED * * *  



ALTERNATE 2 

XSECTION 75 8.22 ........................... 
ALTERNATE 1 
ALTEiWATE ' 2 

1 
TR20 .................................................................... scs - 
WTIOOYR ,WHITE T F  F2S 83 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NV ROU VERSION 
11/08/95 100-yr, 24zhr,~~ype I1 Dlst, 100-yr Sedlment Storage, 800tSp112.04TEST 
14:14:17--.--*- - -  -. SU?PIARY, JOB NO. 1 ?AGE 53 

SUMMPRY TABLE 3 --------------- 
STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALT, =RNATES 
QUESTION HARK ( ? )  AFTEX: OUTFLOW ?EX - RISING TRUNCATED HYDROGMPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS .......... 
ID (SQ MI) 1 

I XSECTION 20.49 

ALTERN+TE_ _ 1 .-- -- -- 
ALTERNATE -2 " ? 

XSECTION 199 .OO ........................... 
ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .00 ........................... 
ALTERNATE I 0 
ALTERNATE 2 0 

1 
TR20 .................................................................... SCS - 
WT100YR WHITE TAN'K FRS #3,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
11/08/95 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 800'Spi12.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = WT100NU.DAT 
OUTPUT = WT10oNU.oUT 

, GIVEN DATA FILE 
, DATED 11/08/95,14:14:17 

FILES GENERATED - DATED 11/08/95,14:14:17 
FILE WT1OONV.TR.D CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 3 ,  MESSAGES = 10 

* * *  TR-20 RUN COMPLETED * * *  
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ESTIklATION OF CURVE NUMBERS FOR DIFFERENT BASIN AREAS OF 
WHITE TANK FRS NO. 3 WATERSHED 

WITH AN ANTICIPATION OF FUTURE URBAN GROWTH 
' 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 
23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to estimate the curve numbers for different basin 

areas of White Tank FlRS No. 3 watershed with an anticipation of the future urban 

growth. 

DESIGN BASIS/ASSUR/IPTIONS/REFERENCES 

1) Existing Conditions 
' 

The White Tanks FRS No. 3 watershed consists generally of undisturbed desert and 

mountain areas. The curve numbers presented in the NRCS hydrology report "Hydrologic 

Analysis of the White Tank Mottntains on Flood Retarding Structzrre # 3" (NRCS, August 

1998), are presented on page 8. The curve numbers developed by NRCS are reasonable 

for this application. It should be noted that there is so specific information available in 

NRCS 1998 report regarding the soil type within different sub-basins. 

2) Future Conditions - Developable and Undevelopable Areas 

To address the issue of impacts due to future development in the watershed, URS updated 

all TR-20 models to incorporate anticipated future land use. The futuri urban growth 

potential of different basins in White Tank Watershed was determined based on the 

extent of jurisdiction limits of several ownerships. This information was obtained from 

Figure 2 of the report titled as "Draj? Design Issues Report (DIR) - White Tanks FRS # 3 

Modifications Design Project" (Dames & Moore, November 1998) (See Page 9). URS 

drew the surface ownership and jurisdiction limits over the White Tank Watershed 

delineation map (See Figure on Page 10) and divided the White Tank Watershed into 4 

major ownership categories: 



a) State Trust Land 

b) Private Land 

c) Regional Park 

d) FCDMC Area' 

An approach was developed to determine which areas would be considered as being 

developable and undevelopable. Any areas within the County Regional Park and District 

property were determined to be undevelopable. Private Property and State Trust Land 

were deemed to have the potential for development. However, a further distinction was 

made where any of the potentially developable land within the mountainous terrain (i.e., 

steep slopes) was determined to be undevelopable. All the areas, located within the 

mountainous terrain (steep slopes), irrespective of the ownership category, were 

considered un-developable areas. All the areas located within alluvial fans (flatter slopes) 

were considered developable if they fall under Private Property and State Trust Land 

jurisdiction limits. The mountainous terrain of the White Tank watershed was separated 

from the alluvial fans by drawing a boundary line (See Figure on Page 11). 

Within the potentially developable properties, the developable areas were separated into 

low-density and high-density areas based on the information provided at Maricopa 

Association of Governments (MAG) website for Year 2030 growth projections. Based on - 

this information, all the developable areas located north of Northern Avenue were 

considered low-density (2 acres per home) and all the developable areas located south of 

Northern Avenue were considered high-density (1 acre per home). 4 summary of 

distribution of White Tank Watershed basin areas into several small sub-basins based on 

aforementioned criteria is provided in Table 1 (See Page 12) and shown on a Figure on 

Page 1 1. 

The area of each sub-basin was determined using AutoCAD and summarized in Table 1 

(See Page 12). 



3) Curve Number Estimation for Different Areas 

Based on the criteria defined above, White Tank FRS No. 3 watershed was $marily 

divided into 3 categories: 

A) Category A - Undevelopable Area (Mountains Areas) 

B) Category B - Undevelopable Areas (Alluvial Fans) 

C) Category C - Developable Areas (Alluvial Fans-Low or High Density) 

A) Curve Numbers for Nlountainous Areas 

NRCS used a single curve number of 87.2 for the mountainous basin areas 1, 3, and 6 in 

its 1998 report (Please see NRCS's Table 1 provided on Page 8). Given the lack of 

specific soil type information for any of these basin areas and given that these basin areas 

were not potentially developable in future, URS decided to use the "single curve number'' 

of 87.2 for mountainous basin areas including Basins 1, 3 and 6A similar to what NRCS 

used in its 1998 study report. 

B) Curve Numbers for Undevelopable Areas (Alluvial fans) 

Basins 2, 4, 5, and 7 have sub-basin areas, which are located on alluvial fans, but still 

considered undevelopable because they fall outside the developable jurisdiction limits 

(See Pages 11 & 12 for a list of these areas). For such areas, curve numbers were 

estimated using the following relationship: 

Curve Number = [(Atom] * CN~ncs  ) - (A~oun.inous * 87.211- 1 A~l~uvial 

Where 

Atom, = Total area for that basin; 

CNNRCs = Curve number assigned for that basin in NRCS 1998 Report; 

AMountainous = Total area for mountainous portion in that basin; 

AAlluvial = Atom1 - A~ountainous 



C) Curve Numbers for Developable Areas 

Developable areas include those areas, which are located on alluvial fans and potentially 

developable in future (See Pages 11 & 12 for a list of these areas). These areas are further 

classified as low-density' or high-density populated areas based on the information 

provided at Maricopa Association of Governments (MAG) website for Year 2030 growth 

projections. Based on this information, all the developable areas located north of 

Northern Avenue were considered low-density (2 acres per home) and all the developable 

areas located south of Northern Avenue were considered high-density (1 acre per home). 

The curve numbers for category C areas - Developable Areas were estimated using the 

following relationship: 

- -7 High-Density Populated Areas (1 acre): 

(20% Imperviousness * 98) + (80% Perviousness * CNcaYav B Area) 

-> Low-Density Populated Areas (2-acre): 

(12% Imperviousness * 98) + (88% Perviousness * CNcatew B Area) 

Here is an explanation how we come up with these relationships. We used the criteria 

described in TR-55 for "connected impervious areas" (See Page 18 of this calculation 

package). As per this criteria: 

a) Pervious urban areas are equivalent to pasture in good hydrologic condition 

b) Impervious areas have CN of 98 and are directly connected to the drainage 

system. 

For the pervious urban areas, instead of using the curve numbers for pasture in good 

hydrologic condition, we used the curve numbers for Category B sub-basin areas in that 

basin. 

For impervious areas: 

As per Table 2-2a of TR-55 manual (See Page 17), for a 2 acre of home (low-density), 

the average impervious area is '12 percent and for a 1 acre of home (high-density), the 



average impervious area is 20 percent. These average impervious percentages (12% and 

20%) for low-density and high-density categories were multiplied by CN of 98. . 

RESULTS 

See Table 1 (Pages 12-14) for the curve numbers estimated for all areas. 
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TABLE I 
HYDROLOGIC PARAMETERS 

For White Tank FRS #3 Watershed 

WATERSHED 
LENGTH 
rxlLs 

DRAINAGE 
AREA 

sa .' 
CURVE 

NUMBER 
ARC I ARC11 

Tc 
hours. 

Vavg 
,fps 

nporite for Watershed 20.49 64.9 81.1 1.85 8.1 10.21 

~ O T E :  The division between Antecedent Runoff Condition (ARC) I and ARC II is based on the proceeding 5 
day precipitation total and the time of year. During the growing season, if the land receives less than 1.4" 

recipilaiion in the past 5 days. then the soil is in ARC I, if the land receives more than 1.4" but less than 2.1 ". 
hen the soil is in ARC 11, if the land receives greater than 2.1" precipitation in the previous 5 days then the soil 4 
is in ARC 111. During the dormant season, the range of precipitation limits are 0.9 inches lower between ARC I 
nd 11, and 1.0 inches lower between ARC 11 and 111 mef. 131. 

PHYSIOGRAPHY 

White Tank FRS #3 watershed is approximately 20.49 square miles with elevations ranging from 1210 to 4083 
,.I above sea level. Mean annual precipitation is approximately 10 inches and mean annual lake evaporation is S; I. inches [Ref. 141. Above 1600 feet, the land is steep and the soils are predominately Quilotosa - Vaiva Rock 

Outcrop complex - D Hydrologic Soil Group (HSG) with 20 percent rock outcrop or Cherioni-Rock Outcrop - 
HSG with 15 percent rock outcrop. From 1200 feet up to 1600 feet AMSL, on the alluvial fans, stream 

erraces, and floodplains, Ebon-Pinamt, Pinamt-Tremant, and Gilman associations are predominate. These are 
gravelly loam to gravelly sandy loam soils. B HSG. The channel ~ O ~ O M  are predominately Carrizo series - 

g a n d s  and gravels and are A HSG [Ref. 4&5]. Vegetation throughout is desert shrubs - Creosote Bush. 
yckbmsh. Bursage, Palo Verde, Mesquite, and various cactus [Ref. 151. The cover density is poor, estimated 
oe 20 percent for curve number computations. Cover density may have been under-estimated as indicated by 

m h e  calibration results discussed in Section 3.5. 
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1 TABLE 1 

Average 
Curve 

Numbers 
(Future) 

(CN) 

87.20 

79.93 

87.20 

77.27 

78.83 

87.66 

81.67 

82.5 

i 

URS 
Curve 

Nunhers 
(Future) 

(CN) 

87.2 

87.2 

71.45 

74.6 

87.2 

87.2 

72.4 1 

75.5 

87.2 

73.67 

76 6 

78 5 

73.67 

89.4 

87.2 

87.2 

75.07 

79.7 
Aug CN; 

2 

3 

4 - 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 - 
15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

WATERSHED 

Area Per 
H o r n  

(Acres1 

2 

2 

2 

I 

I 

I 

jurisdic~ion 

NRCS Curve 
Numben 
(ErirlBg) 

(CN) 

87.2 

78.2 

87.2 

75.5 

76.5 

87.2 

78.9 

limits. 

ESTIMATION OF CURVE NUMBERS (CN) FOR WHITE TAM< MOUNTAM FRS NO. 3 

Bash No. 

I 

2A 

28 

Land Ownership Category 
. . 

Regional Park Area 

Regional Pr-k Area 

Regional Patk Area 

1.291 

3.940 

0.430 

0.440 

1.190 

I .WO 

0.879 

0.978 

1.700 

0.222 

0.310 

1.160 

I .098 

0.278 

2.104 

the developable 

Urhau Growth Slahls (Year 2030) 

Undevelopable Area (Mountains) 

Undevelopable Area (Mountains) 

Undevelopable Area (Alluvial Fans)" 

- 2C 

3 

4A 

48 

4C 

Drainage Area 

ISq. Miles) 

2.460 

I020 

0.070 

Scnte TN~I Lillld 

Regimnl Park b+ Private k d  +State TNSI 
Lyld 

Re:ional Park Area 

Regiwal Park Area 

Sule Tnusl Laud+Ptivale &d 

Developable Area (Alluvial Fans-Low Density Population) 

Undevelopable Area (Mountains) 

~ndevelo~able  Area (Mountains) 

Undevelopable Area (Alluvial Fans)" 

Developable Area (Alluvial Fans-Low Density Population) 

SA Regional Park Area 

5B 

SC 

5D 

5E 

6A 

. 68 

7A 

78 

7C 

* I= Even though these areas are located on alluvial fins but they are considered to be undevelopable because they fall outside 

Regional Park A r a  

State Ttust bd+Privale Land 

State Tmsl Land 

FCDMCArea 

StateTnst b d  

Regional Park &=a+ Privale Lv ld  + Stare T ~ s l  
Land 

Stale Ttua hd+Privnte Lyrd 

FCDMCArea 

State TWSI Land+Private Land 

Undevelopable Area (Alluvial Fans)" 

Developable'Area (Alluvial Fans-Low Density Population) 

Developable Area (Alluvial Fans-High Density Population) 

Undevelopable Area (Alluvial Fans)" 

Develop@le Area (Alluvial Fans-High Density Population) 

Undevelopable Area (Mountains) 

Undevelopable Area (Mountains) ' . 

Undevelopable Area (Alluvial Fans)" 

Developable Area (Alluvial Fans-High Density Population) 
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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 

A I B I C I D I E I F 

TABLE 1 

NRCS Curve 
N u b e n  (Existing) 

(CN) 

87.2 

78.2 

87.2 

75 5 

16.5 

81.2 

78.9 

ESTIMATION OF CURVE NUMBERS (CN) FOR WHITE TANK MOUNTAIN FRS NO. 3 WATERSHED 

Area Per Home --- 
(Acres) 

Drainage Area 

(Sq. Miles) 

2.46 

1.02 

0.0695 

Urban Growlh Stahlc Wear 2030) 

Uodc~lopable  Area (Mountrius) 

Undcvdopabk Arcr (Mouutins) 

Undcvcloprblc h a  (Alluvial Fans)" 

Basin No. 

1 

1 A  

2B 

L d  Ow~nenhip Cakgory 

Recioaal P a l  h a  

Re?iollal Pwk Area 

Re~ioaal  Pmk Area 

2C 

3 

4A  

4 8  

4C 

. 5 A  

5B 

5C 

5D 

SE 

6A 

6 8  

7 A  

7B 

Seiuc TBUSI Land 

Re~ional  Park Are.+ R i v a e  Land + Slate T w t  Land 

Regional Pa& Area 

Rc?ioml PY1; Arca 

S t i l t eT~s t  Limd+Riv;ue Laud ' 

Regional Park Area 

Rrgionul Pa& Area 

Srae TNSI Lill~d+Priviuc Laud 

Slaw TNSI Land 

FCDMC Area 

Slue T ~ s t  Land 

Repional P d  her+ Rivatc Land + Seie T ~ s t  Land 

St* TNSI LundtRivute Land 

FCDMC Area 

Dcwlop;rbl-; Arc. (Alluvial Fws-Low Dcurity F'npulaion) 

Ut~dldevelopablc Arc4 (Mountains) 

Undevelopablc Area (Mounwios) 

Uudevelopablc Area (Alluvial ~ans)" 

Dcvclopable &;l(Alluvial ~m-~ok' Density P o p ~ ~ h i o n )  

Undcvcloprblc Area (Mouneains) 

Undevelapable A m d  (Alluvial Rts) ' l  

Developable Area (Alluvial F w - L o w  Density Population) 

DevelapJlc Areu (Alluvial F rn -H i@~ Density Populrtion) 

Uodsvclopable Area (Alluvial ~a>r)" 

DevclopJle Area (Alluvid F w - H i g h  Rensily Populnion) 

UndevelopJle Area ( M o u o t h )  

Uudevelopable Area (MouW;rins) 

Uudevelopablc Are.. (Alluvi;rl FLUIS)" . 

1.2905 

3.94 

0.43 

0.44 

1.19 

I 

0.819 

0.978 

1.7 

0.12 18 

0.31 

1.16 

1.0982 

0.2184 

7C 

* I= Even tl~ough these areas are located on alluvial fans but they are considered to be undevelopable because they fall outside the developable jurisdiction limits. 

3 

3 

> 
- -- 

I 

1 

2.104 I State T u n  La td+R iwe  La~ul Dcvclopublc Area (Alluvial Far -Hieh Density Populniou) 
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I 

2 

3 

4 - 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I 4  

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 
25 

A I B 1 G I H 

TABLE 1 

FOR WHITE TANK MOUNTAIN FRS NO. 3 WATERSHED 

Average Cune Numbers (FuIure) 

(CN) 

87 2 

=((G7*D7)+(GBgD8)+(C9*D9)Y(D7+D8+D9) 

87 2 

=((Gtl*DlI)+lCl2*Dl2)+~C13'Dl3)~l1+D12+Dl3) 

~(G14*Dl4)t(~lS*DIS)t(GI6*DI6~~G17*D17)+(GI~*DI8)~Dl4tDl5+Dl6+Dl7+Dl8l 

=[(G19*D19)t(GZ0*D20))/(D19+D20) 

+(G21*DZl)+(G22*D2?)t(G23'D23))ND21+D22+D23) 

Basin No. 

1 

Z A 

28  

2C 

3 

4A 

4 8  

4C 

5A 

58 

5C 

5D 

5E  

6A 

6 8  

7A 

7 8  

7C 

* I=  Even though these 

ESTIMATION OF CURVE NU 

Lami Ownership Calcgary 

Ree~ond Pad Aser 

Rce~ood P A  Aser 

Rcg1on.11 P A  Aser 

Slrw TNSI k d  

Rcgionrl P A  Arch+ Pnvvf L d  + Scve Trvu Lmd 

Rcglonrl Puk Arsr 

Rcp~onrl P i  Aser 

Stye T ~ r l  ~u;d+Pnv~d Lmd 

Rcg~onrl PYI. Ased 

Repconrl Pyl; Area 

SIYC TNSI L m d t h v u e  L a d  

SIYC TNSI Lmd 

FCDMC h a  

Stnc TNSI L a d  

Rcs~ond P d  &A+ FnvYe Lmd + Swc Trust L d  

S1.u~ TNSI Lu~d+Pnvrr+ Lmd 

FCDMC Area 

Stae T ~ u r l  L*nd+Pnv~lc L a d  

arers are located on alluvial fans but they are con 

ESTIMATION OF CURVE NUMBERS (CN) 

URS Curve Numbers (Fuhue) 

(CN) 

87 2 

87 2 

4(@7+DB+D9)*FI) (D7*Q)Y(DB+D9) 

4 0  B8*G8)+0 12*98 

87 2 

87 2 

=(((Dl I+D12+DL3)*FI I ) (D l I *GI  L)Y(D12+D13) 

4 0  88*G12)+0 12'98 

87 2 

=(((D14+DI5+DL6+D17+Dl8)*Fl4)~I1~l1)~@l5+Dl6+Dl7+Dl8) 

4 0  88*Gl5)+0 1298 

4 0  8*GIS)+0 2'98 

=GI5 

=(0 8*G20)+0 2'98 

87 2 

87 2 

=(((D21+D22+D23)*RI)-(DZI'G2I)Y(D22+D23) 

4 0  8*G22)+0 2.98 
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Table 2-2d.-Runoff curve numbem fnr .,-:A - - 3  - . . - . . .-. IU arlu semlarld rangelands! 

Cover description 
Curve ,,,,,,,,,-, - - 

I 

hydroiogic soil group- ! V. 
I an 

Hydrologic 
Cover type n 

>mi 
condition2 A3 

- 

I is 
Herbaceous-mixture of grass, weeds, and Poor 

n 
low-growing brush, with brush the 80 

Fair  7 1  
87 93 hq 

minor element. Good 

Oak-aspen-mountain brush mixture of oak b m h ,  Poor 
"Pen, mountain mahogany, bitter brush, maple, Fair  
and other  brush. Good 

.. - -. . - - u ~ c  A A I  IIUII~~CI reglolls, use table 2.Zc. 

'l'i~o'': glvund cuver (litter, prrss. a,~u[ brush uverstuiy). 
J '"~~;~ ' :  30 to 70% gyuuntl cuvel.. 
Gf~orl: > 70% grou~lcl cover. 

'Culvc ~lun1be l~  fur gWup A have b m  rleveluped only fur rlesefi shrub. 

m in 
rom 
Sso c 
:once: 
irea : 

Urbai 
land I 

perce 
were 
urb ar 
hydrc 
CN o 
syste: 
area 

If all 
the d 
perec 
table 
cornp 
gives 

(21QVI-TR-55, second Ed., June 1986)- 



Table 2-2a.-Runoff cu rve  numbers for urban areas1 

Curve numbers for 
Cover description hydrologic soil group- 

Average percent 
Cover type and hydrologic condition impervious area2 A B C D 

Fully developed z~rban areas (vegetation established) 

Open space (lawns, parks, golf courses, cemeteries, 
etc.I3: 

Poor condition (grass cover c 50%) .............. 
Fair condition (grass cover 50% to 75%). .......... 
Good condition (grass cover > 75%) .............. 

Impervious areas: 
Paved parking lots, roofs, driveways, etc. 

(excluding right-of-way). ......................... 
Streets and roads: 

Paved; curbs and storm sewers (excluding 
................................... right-of-way) 

Paved; open ditches (including right-of-way) ....... 
Gravel (including right-of-way) ................... 
Dirt (including right-of-way) ..................... 

Western desert urban areas: 
.. Q Natural desert landscaping (pervious areas onlyy. 

* Artificial desert landscaping (impervious weed 
barrier, desert shrub with 1- to 2-inch sand 
or  gravel mulch and basin borders). .............. 

Urban districts: 
Commercial and business. .......................... 
Industrial.. ............. .. ...................... 

Residential districts by average lot size: 
118 acre or less (town houses). ..................... 

......................................... 114 acre 

......................................... 113 acre 

......................................... 112 acre 
...................................... 1 acre . . .  ;. 

.......................................... 2 acres 

Developing ,urban creas 

Newly graded areas (pervious areas only, 
................................... no v e g e t a t i ~ n ) ~  

Idle lands (CN's are determined using cover types 
similar to those in table 2-24. 

'Average runoff condition, and I, = 0.2s. 
lThe a v e r q e  percent impervlous area shown was used to develop the composite CN's. Other assumptions are as follows: impervious dreds 
are  directly connectetl to the drainage system, impervious areas have a CN of 98, and pervious areas are  conuiderecl equivalent to open 
space in good hyclrolo& condition. CN's for other combinations of conditions may be computeti using figure 2.3 or 24. 
'CN's shown are  equivalent to those of puture .  Composite CN's may be computed for other combinations of open space cover type. 
4C~mposite CN's for natural desert landscsplng should be computed using iigures 2.3 or 2 4  bavecl on the impervious ared percentage (CN 
= 98) and the pelvious area CN. The pemlow area CN's are assumed equivalent to desert s h ~ u b  in poor hydmlogic condition. 
'Composite CN's to use for the clesio of tempo,-dry measures during grading dnd construction ~hou ld  be computed using figure 2.3 or 24. 
baseti on the degree of development, (impervious area percentage) and the CN'Y for the newly grdded pervious u e a .  

(91 n.VT.TR-,56. Second Ed.. June 1986) 2- 5 



CN for the average ARC at a 

bu % can occur? 
84 

ous areas 

s area is considered connected if runoff 
tly into the drainage system. It is 

also considered connected ifrunoff from it occurs as 

assumed impervious area of 25 percent. However, if 
the lot has 20 percent impervious area and a 
pervious area CN of 61, the composite CN obtained 
from figure 2-3 is 68. The CN difference between 70 
and 68 reflects the diffr?rence in percent impervious 
area. 

Unconnected impervious areas 

Runoff from these areas is spread over a pervious 
area as sheet flow. To determine CN when all or 
part of the impervious area is not directly connected 
to the drainage system, (1) use figure 2-4 if total 
impervious area is less than 30 percent or (2) use 
figure 2-3 if the total impervious area is equal to or 
greater than 30 percent, because the absorptive 
capacity of the remaining pervious areas will not 
significantly affect runoff. 

When impervious area is less than 30 percent, obtain 
the composite CN by entering the right half of figure 
2-4 with the percentage of total impervious area and 
the ratio of total unconnected impervious area to 
total impervious area. Then move left to the 
appropriate pervious CN and read down to find the 
composite CN. For example, for a %-acre lot with 20 
percent total impervious area (75 percent of which is 
unconnected) and pervious CN of 61, the composite 
CN from figure 2-4 is 66. If all of the impervious 
area is connected, the resulting CN (froidfigure 2-3) 
would be 68. 

conc&trated shallow flow that runs over a pervious 
area and then into a drainage system. 

Urban CN's (table 2-2a) were developed for typical / land use relationships based on specific assumed 
I percentages of impervious area. These CN values 
I were developed on the assumptions that (a)- 
/ urbanseas-are equivalent to pasture in good 

loeic condition and (b) impervious areas have a 

I 
N of 98 and are a n e c t e d  to the drainage 

I &tern. Some assumed ~ e r c e n t g e s  of impervious 
1 L- I area are shown in table 2-2a. 7 
I If all of the impervious areaisd;rectly connected to 

the drainage system, but the impervious area 
percentages or the pervious land use assumptions in 
table 2-2a are not applicable, use figure 2-3 to 
compute a composite CN. For example, table 2-2a 
gives a CN of 70 for a %-acre lot in HSG B, with an 

\ 

lot n-vT.TR ..KG Sacn1.v-I Ed.. June 19861 
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ESTABLISHMENT OF ELEVATION-SPILLWAY DISCHARGE RATING CURVE FOR 
A BROAD-CRESTED WEIR 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

The purpose of this calculation package is to present the calculations involved in developing the 

elevation-discharge rating curve for a broad-crested weir at the White Tank FRS No. 3 project. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

The broad-crested weir was evaluated as a replacement to the current emergency spillway at the White 

Tank FRS No. 3 project. The elevation-discharge rating curve for a broad-crested weir was established 

using the following relationship as expressed in Handbook of Hydraz~lics by King, H. W. and Barter, E. F, 

I963 (See page 1 I): 

Q = c * L * H ' . ~  

Where 

Q = Spillway Discharge (cfs) 

C = Broad-Crested Weir Spillway Coefficient 

L = Crest Length (ft) 

H = Head Above the Spillway (ft) 

Spillway Coefficient (C) 

Experiments on broad crested weir has indicated that for heads from 0.5 ft to 1.5 ft, the spillway crest 

coefficient (C) becomes more uniform, and for heads from 1.5 ft and above, the spillway crest coefficient 

as given by the different experiments is nearly constant and equals approximately 2.63 (See page 11). 

Table 5-3 of Handbook of Hydraulics by King H. W and Barter, E.F, I963 also indicates the spillway 

coefficient to be equal to 2.64 for heads equal to 1.5 ft or above when the breadth of crest of weir is equal 

to 10 ft (See page 12). For this a particular analysis, the head above spillway varied between 1 and 7 ft. 

URS decided to use a spillway coefficient of 2.64 to develop the elevation-discharge rating curve. 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\SO percent H&H\90 PERCENT CAL. PACKAGES\Estimation of 
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Spillway Crest Length (L) 

It should be noted that the proposed broad crested weir has a curvature with a radius of 700 ft (See Figure 

on page 13). The spillway crest length (L) was estimated using the following relationship: 

where 

L = Length of the spillway crest (ft) 

A = Central angle of the curve (angle of curvature) 

D = Degree of curvature (degrees) 

The central angle of the curve was estimated using AutoCAD and found to be equal to 62 degree. The 

degree of curvature (D) was estimated using the following relationship: 

D = 5729.28 R 

where 

R = Radius of the Curve (700 ft) 

The degree of curvature was found to be equal to 8.18 degree. The length of curve was estimated to be 

equal to 760 ft. The Point of Curvature (PC) was equal to 1+00 stations and Point of Tangency PT was 

estimated to be equal to 3+68 station (See Figure on page 11). The total length of the spillway was found 

to be equal to: 

URS therefore decided to use a length of spillway crest equal to 1200 ft in developing the elevation- 

spillway discharge curve. 

Head Above the Spillway (H) 

The spillway crest was set at an elevation of 1212.0 ft  (NAVD 88.0). The preliminary reservoir routing 

indicated the embankment height to be equal to 1218.25 ft. Therefore, the elevation-discharge rating 

curve was estimated between 1213 ft and 1220 ft (between 1 and 7 ft). The emergency spillway cross 

section is provided on Page 14. 

P:\FCDMCE3443698 White Tanks\Hydrology and Hydraulics\SO percent H&H\90 PERCENT CAL. PACKAGES\Estimation of 
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RESULTS 

The elevation-spillway discharge-rating curve for a 10-ft broad-crested weir also include the infiltration 

amounts in addition to the discharges released through the emergency spillway. It should be noted that 

infiltration amounts were estimated for the future condition and interim condition separately. Interim 

condition refers to the existing condition with no sediment pool. Future condition refers to the scenario 

with a 100-year sediment accumulated in the reservoir. 

The elevation-spillway discharge rating curve for the interim condition is provided in Table 1 (See page 

5). All the formulas involved in establishing the rating curve provided in Table 1 are provided on page 6. 

For the interim condition, the discharges will be released through the emergency spillway and infiltration 

only. The procedure related to the estimation of the infiltration rates for the interim condition is provided 

in a separate calculation package. 

The elevation-spillway discharge rating curve for the future condition (principal spillway closed) is 

provided in Table 2 (See page 7). All the formulas involved in establishing the rating curve provided in 

Table 2 are provided on page 8. For the future condition (principal spillway closed), the discharges will 

be released through the emergency spillway and infiltration ( for future condition). The procedure related 

to the estimation of the infiltration rates for the future condition is provided in a separate calculation 

package. 

The elevation-spillway discharge rating curve for the future condition (principal spillway open) is 

provided in Table 3 (See page 9). All the formulas involved in establishing the rating curve provided in 

Table 3 are provided on page 10. For the future condition (principal spillway open), the discharges will 

be released through the emergency spillway, infiltration (for future condition) and a 48-inch principal 

spillway. The procedure related to the estimation of the capacity of the principal spillway and infiltration 

rates for the future condition are provided in a separate calculation package. 

(It should be noted that the reservoir upstream of the White tank FRS No. 3 Spillway gets narrower at the 

south end of the spillway. URS determined the conveyance effects in the reservoir upstream of the White 

Tank FRS No. 3 Spillway in a separate calculation package and found out that the water surface elevation 

in the reservoir drops by 0.25 ft as it travels from North end of reservoir to the South end. The 

calculations indicated that the water surface elevation drops by approximately 0.25 ft at the North end of 

the spillway and approximately by zero ft at South end of the spillway. Therefore, URS decided to lower 

the actual head available at the broad crested weir by 0.125 ft (average of maximum and minimum drop). 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\90 percent H&H\90 PERCENT CAL. PACKAGES\Estirnation of 
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TABLE 3 
ELEVATION-DISCHARGE CURVE FOR BROAD-CRESTED WEIR 

FUTURE - PRINCIPAL SPILLWAY OPEN 

G H 

ft 

Flow rate, 
'Q' 

(cfs) 
0 

1200 

' c I 
Coefficient 

Effective Spillway Width 

Broad-crested weir rating curve (10-ft wide crest) 

Effective Head For 
Discharge 

Calculation 

(ft) 
1212.00 

Reservoir 
Elevation (NAVD 

88) 

(feet) 

1212.0 

Total 
Discharge 

(cfs) 
330 

Infiltration 
Amount 

(cfs) 
72.7 

Conveyance 
Effects 

( ft ) 
0.0 

Principal 
Spillway 

Discharge 

(cfs) 
257 



Effective Head 
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change of bend, whether h r e r d g  or decreesing, and with 
creet b likely to become d d e d  or tllBtRd, or it may be hmnged other conditiaru. 
by floating ice and debris. Under auch conditions it mag be Among weirs oE irregular metion there is a larga e l a s  for 
advisable to  use a weir with a thicker crest. I t  f often com- wbielr, from the nature OF their section, the nappe can m e  
redent t o  use an e&g weir or overEow dam far memuring only one form unless drowned. Such weira. it is auggated, 
discbargea. Weirs of varioaa dimensioos and shapes are ueed may, if pmpetly cafihrated, equal or exemd the lcrehrlness of 
in irydraulia atruntluea. When designing suah etrueturcs ib is the thin-edged weir for pwpoaea oE stream gaging, because of 
important to be  sble to estimate approximately tb dlachmges 
over th-w& (p. 2-15). 
The amoont. or matar whioh will paee over a weir, not eharp- 

crested, depends to a large extent upon its aectiooal form and 
lhe  lrhepe of ita crert, andit in ~scesaary to m o r t  lo experiment noted, it mill be asaumad to  have vertical facer, a plme level 
t o  determine the discbarge over any  particular b p e .  Tms- 
muah sa the number of ahapes of 'weira is unlimited, it is not 
t o  be expected thnt erperimenlal data are o r  ever wilt be 
a d a b l e  lor them all. There are nvailable. h o m e r ,  the 
rtaults of several seriea of esperimanta on weira of different 
c r w  aectioae whioh ftuniah much valuable informatioa for 
determining diichnrgtv over weirs of the Bame or d a r  shapes. 

The available experiments are not srt&s enough for a 
compreheneive d u l y  oE the effect of velocity oE approach on 
wehnottrlrarp-creytd. Thecoeffirients@venhtGcbepter 
probably apply more accurately where the velocity of sppmaah 
in not hi. Rorn s consideration of sbarp-cresikd weirs it creet, and sharp rightangled corners. Figore 6 6  repeesentlr a 
appears tha t  &charges, [or high velonitiea af npprnach. d broad-crested weir of btendth b. The head H ahodd be 

be  samewhet greater thnn hi given by formula (5-10). measured st lenxt 2 .58  uppltrenm from the weir. Became of 

Bioce qerimental conditiom w-2l aeldom be duplicated in the sharp npat-ream edge, contraction of the nnppe occurn. 

practice, it ia pmbable that e m r a  may resixlt from the generar S h e  contraction begins at a point ulightly apsdream tram 

-use of the rnaE6oienta given in thL chapter. Extreme accuracy, 
howaver, ia not almeya neceslary in design, whem uncertainty 
ns to the exact quantity of rnrter to be prarided for may e h t .  

T h e  problem O F  estnbliahbg a fixed relation between head 
and discharge, for weia  not shmp-crpsted, ia complicated by 
tha fact thsC the nsppe may aeanme a variety of for& b 
pssfing over the weir. For. each modi6cation of oappa form, 
there in a corresponding change in the'rehtion betyeen head wide range of coadilionr rs to haad, brendth, and height of weir. 
and &charge. The effect of lh ia condition in more noticenble C o d e r e b l e  discreptmoy-exisla in the  results of the difFecent 
for low heah. experimenters, eapeainlly for hen& below 0.5 ft. Par heede 

from 0.5 to about 1.5 fi. the co&ent heeomt~ more uniform, . . 
&id for heeds from L6 f l  to that  a t  which the nappa becomes 

appear with an increeaing stnge may ditfer f ~ o m  t h e  per- detmhed from the mat, the coeEaiant ae giwn by tbe difiereot 
taining Lo d-& atagef r decresaing head. The bead at experiments L nenrly oomtont and equnls appmdmately 2-83) 
which the changen o l  nappe form ocour varia with the rate of 



Table 6-5. Valuer of C in the Form& Q - CLH3i far Broad- 
crested Weirs crested Weha with crest6 Inclined BLi~hl l~  Donnwmrd 
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ELEVATION-STORAGE CURVE AT THE WHITE TANK FLOOD RETARDING 
STRUCTURE (FRS) NO. 3 

FLOOD CONTROL DISTRICT OF NL4RICOPA COUNTY (FCDMC) 
23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to develop the elevation-storage curve at the White Tank 

Flood Retarding Structure (FRS) No.3. 

DESIGN BASISIASSUMPTIONS/REFERENCES 

All TR-20 models were updated by incorporating a new elevation-storage curve representing the 

existing conditions at White Tank FRS No. 3. The elevation-storage curve was established using 

the end-area method as described in Table 17-2 of National Engineering Handbook, Section 4 

Hydrology (U.S Department of Agriculture, March 1985) (See Pages 5-9). 

The District provided the latest topographic mapping compris.ed of 1-ft interval. It was imported 

into AutoCAD. The surface area corresponding to a given eIevation was obtained from the latest 

available USGS topographical map for every 1 feet using AutoCad. The reservoir bottom was 

found to be at 1178 ft and spillway elevation was set at 1212 ft. Table 1 summarizes all the 

calcuIations invoIved in estimating the elevation-storage curve (See Page 3). All the formulas 

involved in these calculations are shown on a formula spreadsheet on Page 4. 

RESULTS 

Please see the Table 1 on Page 3 for the elevation-storage curve data for the White Tank FRS 

No. 3. 
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PACKAGES\Elevation-Storage curve calc package\Elevation-Storage Curve Writeup.doc 



P:!\FCDMC\23443698 whte T a n k s W y d m ~  and ~ydrauli~~?iwydmlagyWydra~~ RepcrhCalculaoon Pxkage~\flevaoan Swage Cuwe!elevatian storage curve cakulaftans 



P:\\FCDwX!3443698 Whvte Tanks\nydmloa and nyaraulluWyafologyWydrol~ RepomCal~vlaoon Packaqer\Owaaon Storage CwveAelwanon stonge curve cakula~onr 

1 

2 

TABLE l 
ELEVATION-STORAGE CURVE AT WHITE TANK FRS NO. 3 

3 I I I I I 
I '  I 



. NATIONLL~ENGINEERING I .  .-.. . .... HANDBOOK; - SECTION.,.4 - .  

H ~ R ~ L Q G Y  ....... .._..- -.. _ . . ,. . - -, ! .  ,-: . . .  
. , i , . . . ? '  \ , :. . .  . .  . . , .  : *' ,: ... ' . .  . . . . . . . .  . . ,  . ,  

> -* 
, ! .  ,.., 

, .. . . .  ..* 
, . . . 

, . 
: ../,:.. .... . . . 

(U.S .) DEPARTMENT ,OF AGRICULTURE 
'WASHINGTON, DC ' .  

U.S. ' DEPARTMENT OF COMMERCE 
blatignai Technical . . Information Service 



3. U.S. .Department of t h e  buy, Corps of Ehgineers, 1960, Routing 
of f loods  throuah r i v e r  chmnels :  Eng. Manual. EN ~ u o - z - I L o ~ .  

I 

4. Carter,  R.W., and R, G .  Cbdirey,  1960, Storaae  m d  f lood 
rout ing:  U.S. Geol. Survey Water-Supply Faper 1543-a. - 
5 .  Yevdjevich, VuJica M . ,  196L, Biblionranhy and discuss ion of 
f lood-routing methods and  steady flow i n  channels : U.S . Geol. 
Survey Water-Supply Paper 1690. Prepared i n  cooperation with t h e  
S o i l  Conservation Service.  

6. Lavler ,  Edwazd A . ,  1964, Flood rou t ing :  Handbook of Applied 
Eydrology (V.T. Chov, e d . ) ,  mew York, McGrsu-Hi11 Book Co., sec- 
t i o n  25-11, pp. 34-59. 

Stunma,?? of chan te r  contents  
The remainder o f  t h i s  chapter i s  d i v i d e d  i n t o  four  p a r t s :  e levat ion-  
s torage and elevation-discharge r e l a t i o n s h i p s ,  r e s e r v o i r  rou t ing  me~hods ,  
channel r o u t i n g  methods, and unit-hydrograph rou t ing  methods. I n  t h e  
f i r s t  p a r t ,  some r e l a t i o n s h i p s  used i n  r e s e r v o i r  o r  channel r o u t i n g  a r e  
discussed and e x h i b i t s  of t y p i c a l  r e s u l t s  a r e  given; i n  t h e  second, t h e  
con t inu i ty  equat ion i s  discussed and methods of using it  i n  r e s e r v o i r  
rout ings  are shown i n  examples of t y p i c a l  app l ica t ions ;  i n  t h e  t h i r d ,  
the  theory of t h e  Convex method i s  p resen ted  and examples of t y p i c a l  
appl icat ions  i n  channel rou t ings  are given ;  and i n  the  f o u r t h ,  t h e  u n i t  
hydrograph theory  is  discussed and methods o f  applying it i n  systems 
ana lys i s  a r e  shorn i n  examples us ing  systems of floodwater-retarding 
s t r u c t u r e s .  

Elevat  ion-St oraqe and Elevat  ion-Discharge Relationshios 

I n  the  examples of rou t ing  through r e s e r v o i r s  and stream channels it 
w i l l  be necesssry  t o  use e levat ion-s torage o r  elevation-discharge 
curves ( o r  b o t h )  i n  making a r o u t i n g  o r  as a prel iminary t o  rou t ing .  
Preparat ion of such curves i s  not emphasized i n  the  examples because 
t h e i r  cons t ruc t ion  i s  described i n  o t h e r  SCS publ ica t ions .  The 
r e l a t i o n s h i p s  a r e  b r i e f l y  discussed h e r e  as  preliminary m a t e r i a l ;  
exh ib i t s  of t a b l e s  and curves used i n  r o u t i n g s  are  given here  and i n  
some of t h e  examples. Conversion equa t ions  used i n  preparing t h e  t a b l e s  
and curves a r e  given i n  Table 17-1. 

Elevation s t o r a g e  r e l a t i o n s h i u s  f o r  r e s e m o i r s  
Table 17-2 i s  a working t a b l e  t h a t  shows d a t a  and computed r e s u l t s  f o r  - 
an elevat ion-s torage r e l a t i o n s h i p  t o  be used i n  some af t h e  exaxples 
given l a t e r .  Columns 1 and 7 o r  1 and 8 give  t h e  r e l a t i o n s h i p  i n  
d i f f e r e n t  u n i t s  of s torage.  

The r e l a t i o n s h i p  i s  developed from a conto& m a p  ( o r  equ iva len t )  of t h e  
rese rvo i r  s e a  and t h e  t a b l e  i s  a r e c o r d  of t h e  computations t h a t  were 
made. Once t h e  map i s  . ava i lab le  , t h e  work goes as fo l lous  :-- (I) s 'e lect  
contours c l o s e  enough t o  de f ine  t h e  topography with reasonable accuracy 
and t a b u l a t e  t h e  contour e leva t ions  i n  column 1; ( 2 )  determine t h e  



r e s e r v o i r  surface area a t  each e l e v a t i o n ;  f o r  t h i s  t a b l e  t h e  =eas were . 
dete-mined i n  square f e e t  as shorn i n  column 2 and converted t o  ac res  
as s h o w  i n  column 3 ;  ( 3 )  comgute average sur face  a reas  a s  shown i n  

1 

column 4; ( 4 )  t a b d a t e  the  increments of depth i n  column 5;  ( 5 )  c o q u t r  
t h e  increments of storage f o r  column 6 by mul t ip lying an averzge u e a  
i n  c a l m  4 by i t s  aFgropr ia te  depth incremrnt i n  cdumn 5; ( 6 )  accumu- 
l a t e  t h e  s to rage  increments of c a l m  6 t o  get  accumulated s to rage  i n  
column 7  f o r  each e leva t ion  of column 1; ( 7 ) .  convert  s t a r w e s  of col-  
umn 7 t o  s to rages  i n  m o t h e r  u n i t ,  i f  r equ i red ,  and show them i n  t h e  
next  column. The r e l a t i o n s h i p  of d a t a  i n  columns 1 and 8 i s  p l o t t e d  i n  
f i g u r e  17 .1  as an elevation-storage curve.  

NEH Notice h-102, August 1972 



~ ~ b l c  17-1. Equations f c r  conversions of d t s  

Canver s i on Equation Elo. 

cfl-hours = 12.1 (u) (Eq. 17.1) ' 

, cfs-days = 0.504 ( f l )  (Eq. 17-21 

' inches = (AF)/53*3A (Eq. 17-31 

= %,,/26.9 A ( ~ q .  17-4) Qid  
qcfs/645 A ( ~ q .  17-51 9 i h  

= 1.98 ~ c f s  ( ~ q .  17-61 9ad 
= 0 .a821 kfs (Eq. 17-7) 9ah 
= L (4)13600 (EQ. 17-a) s x 

L (AX)/297 (Eq. 17-91 s : -- 

where A = drainage a r e a  i n  squ=e miles 

= cross sec t ion  end-=ea i n  s q u r e  
feet ,  f o r  dischuge x 

PYP = &re-feet 

L = reach length  i n  f e e t  - 

= discharge i n  acre-feet per  day 

9R.h = discharge i n  acre-feet per how 

Qfs = discharge i n  c f s  

= discharge i n  inches per  day 

9 ih  = discharge i n  inches per  hour 

Sx = reach s torage i n  cfs-hours l o r  
a given discharge x 

S; = reach s torage i n  acre-feet fo r  a 
given discharge x 

Notice L-102, Aups t  1972 



Table 17-2. Elevation-storage r e l a t i o n s h i p  f o r  e r e s e r v o i r .  

t 

Ele- Surf ace Surf ace Average A A Storage Storage 
sur face  depth s to rage  va t  ion  =ea 

a r e a  
( f e e t )  ( s q . f t .  ) ( a c r e s )  ( a c r e s )  ( f e e t )  (AF) (AF) ( inches ) 

( 1 )  ( 2 )  ( 3  1 ( 4 )  ( 5 )  ( 6.1 ( 7 )  ( 8 )  

570 0 0 0 0 
L.82 2.00 9.64 

572 420,000 9.64 9.64 .022 
18.36 2.00 36.72 

57b 1,180,000 27.09 46.36 ,109 
38.34 2.00 76.68 

576 2,374,000 54.50 123.04 ,288 
71.62 4.00 286.49 

580 3,866,000 88.75 409.53 ,960 
106.67 5.00 533.35 

585 5,427,000 124.59 942.88 2.210 
153.60 5.00 768.00 

,590 7,954,000 182.60 1710.88 4.010 
205.64 5.00 1028.20 

595 g ,961,000 228.67 2739. 08 6.420 
250.01 5.00 1250.05 

600 11,820,000 271.35 3989.13 9.351 

Notice h-102, August 1972 
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INFILTRATION RATE ESTIMATION FOR WHITE TANK FRS NO. 3 RESERVOIR 
(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 
23443748 

PROBLEM STATEMENT. 

, ' The aim of this calculation package is to estimate the infiltration rate for the White Tank FRS 

No. 3 Reservoir. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

Infiltration rates for the White Tank FRS No. 3 reservoir at different reservoir elevations were 

estimated for future and interim conditions. Future condition refers to a scenario that represents a 

full sediment pool where as interim condition refers to a scenario that reflects the 'existing 

condition with no sediment. As a part of a previous study conducted by Dames & Moore for 

White Tank FRS No. 3, infiltration tests were conducted within the White Tanks reservoir to 

collect site-specific infiltration values. The results of the infiltration tests were presented in the 

Draft Design Issues Report (DIR) - White Tanks FRS # 3 Modifications Design Project (Dames 

& Moore 1998) (See Pages 8-1 1). The results estimated an infiltration rate of 0.002 in/hr for the 

sediment pool, and a weighted average of 0.26 inkr for the natural ground making up the 

remainder of the reservoir pool area. The estimated infiltration rate for natural ground was 

compared with similar studies performed in the area and determined to be reasonable (See Pages 

5-8 for previous infiltration study). 

For the future condition, the percentage of sediment pool and natural ground was determined 

with a reference to 100-year sediment storage value of 500 ac-ft (1199.2 ft). For the interim 

condition, the percentage of sediment pool was zero and natural ground percentage was 100 

percent. Based on percentage of sediment pool and natural ground for each elevation and based 

on an infiltration rate of 0.002 inhr  for the sediment pool, and a weighted average of 0.26 i n h  

for the natural ground, total infiltration rate (cfs) at each elevation was estimated for both future 

and interim conditions. 
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RESULTS 

Estimated infiltration rates for White Tank FRS No. 3 reservoir corresponding to the future 

condition (full sediment) at different reservoir elevations are provided in Table 1 with all 

calculations involved shown' in Table 2. The infiltration rates were estimated for elevations 

varying between 1178 and 1226 ft and the corresponding infiltration rates were found to be 

varying between 0.001 cfs and 164 cfs (See Page 4). 

Estimated infiltration rates for White Tank FRS No. 3 reservoir corresponding to the interim 

condition (zero sediment) at different reservoir elevations are provided in Table 3 with all 

calculations involved shown in Table 4. The infiltration rates were estimated for elevations 

varying between 1178 and 1226 ft and the corresponding infiltration rates were found to be 

varying between 0.026 cfs and 173 cfs (See page 6). 
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43 RESERVOIRINFILTRATION 

4.3.1 Infiltration Design Criteria 

The purpose of performing tests within the White Tanks FRS #3 reservoir was to 

develop an rate for estimating reservoir drawdown. According to design procedures 
in Technical Release No. 60 (TR 60) (USDA, 1985) and summarized in "Procedures for White 
Tanks FRS #3 Emergency Spillway Hydrologic and Hydraulic Design." (FCD, 1998), the ciest 
elevation of the primary emergency spillway, also called the notch spillway, should satisfy two 
criteria: 

1. The rns~uimum volume of the retarding storage (the storage volume below the 
emergency spil1.way) of the reservoir will not exceed 2,500 acie-f ,.and . 

2. The principal spillway capacity should allow for drawdown of the retarding 
storage volume in 10 days. This criterion is met if 15 percent or less of the 
maximum reservoir volume remains after the 1 0-day drawdown. 

For the White Tanks FRS #3 project, the NRCS has granted an exception in that infiltration may 
be used for reservoir drawdown in lieu of discharge through the principal (gated conduit) 
outlet(s). The design procedures document also states that the infiltration rate to be used in 
design should be determined from field tests. 

TR 60 states that if Criterion @) is not satisfied then an alternative approach may be used to 
determine the required crest elevation of the emergency spillway. Using the alternative approach, 
the emergency spillway crest elevation must be above the elevation corresponding to h e  . 
maximum volume attained during the passage of the principal spillway hydrograph plus .the' 
volume remaining after the 10-day drawdown. The principal spillway hydmgraph is the 100- 
year, 10-day storm -developed by M C S '  (USDA, 1998) and has a &off volume of 
approximately 1,600 acre-ft It should be noted that this alternative approach is not presented in 
the FCD Spillway Design procedures (FCD, 1998). 

. . 
4.3.2 Infiltration Testing 

Dames & Moore conducted ultration tests within the White Tanks reservoir .to collect site 
specific infiltration values to use in modeling the infiltration capacity as part of the NRCS design 
criteria. The infiltration tests results were compared to the *ltration test results at a recharge 
site located to the north of the White Tanks dam. The results were also compared to the Soil 

Desrgn Issues Report November 20, 1998 
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Conservation Service (SCS) soil survey for the area. The comparison was made to evaluate the 
validity of the test method and results. The biiltrometer test procedure, results and comparison 

with existing data are detailed in the following paragraphs. 

Dames & Moore performed fpur single ring infiltrorneter tests within the reservoir. The single 
ring infiltrometer test provides a convenient and cost effective method for estimating long-term 
infiltration rates. The tests consisted of installing a 2-foot diameter metal ring at the test location. 
The ring was embedded 4 to 6 inches into the ground and a thick bentonite grout was placed 
along the inner and outer periphery of the ring to minimize leakage. The infiltrometer was filled 
to a pre-determined level (between 12 and 16 inches). The drop in water level was noted with 
time. Water was added to the infiltrometer periodically to maintain a relatively constant head 
during the test. The tests were run over a period of approximately 48 hours. After the tests were 
complete, the infiltrometers were removed &om the ground. The soil within the test area was 
excavated to delineate the extent of lateral spreading of the wetting front. This data was used to 
correct the measured infiltration rate for lateral spreading. 

The four test locations are shown on Figure 4-3. As expected, the rates of infiltration during the 
initial stages of the test were relatively high but drop progressively with time until the rates are 
generally constant. The uncorrected infiltration rates for the four tests ranged from 0.012 to 2.75 - 

inches per hour (ink). When corrected for lateral spreading of the wetting front, the vertical 
rates for the four tests ranged from 0.002 to 0.44 in/hr. The lowest inflitration rate (0.002 in/hr) 
was recorded at a test location within a former borrow area now filled with sediment. This value 
represents the infi~ltration rate for the sediment pool within the reservoir. 

4.3.3 Infiltration Comparisons 

Dames & Moore reviewed soil survey data published by the SCS. The SCS defrnes the soils in 
the area of two of the sltration tests as the ~n tho -~ re rnen t i~oha l l  series (USDA, 1977). The 
permeability provided by the SCS ranges from 0.20 to 6.0 in/hr. The vertical infiltration rates 
obtained from the infiltration teits by Dames & Moore were 0.24 and 0.44 inlhr for an average of 
0.34 i n h .  The results of these infiltration tests fall towards the lower permeability values given 
by SCS. A third infiltration test was performed in the Antho-Valencia series that is described as a 
clay to silty sand by the SCS. The infiltration rate for this test was 0.1 1 hh compared to the 
permeability range given by the SCS of 0.20 to 6.0 i h .  Thus, the average infiltration rate 
reported during our field tests exceeded the minimum permeability reported by SCS by 
approximately 2.5 percent of the range of permeabilities for that partic4ar soil series. This 
relationship was used to assign k~filtration values for the remainder of the soil series delineated 

I 

Oes~gn Issues Report November 20, 1998 
Wh~te Tanks FRS #3 Modifications Oeslgn Pmjed 4-12 08M Job No. 15448405422 
Flood Control Oistnd of Manwpa County 

\\OM PHXl\SYS\OA?A\PROJlsa*a\W~l4 ENG a OESIGWl4-l DESIGN ISSUES R P M R A C T  01 REPORT.OOC 



by the SCS. The im51tration rates were weighted in propodon to the area covered by each soil 
series within the reservoir. This procedure yielded an averase infiltration rate of approximately 

0.30 ia/hr. 

The City of Surprise conducted four single ring infiltrometer tests near the southern end of 
McMicken Dam to determine the feasibility of implementing an artificial groundwater recharge 
project (Bouwer, 1996). The McMicken Dam infilbation test location is approximately 5 miles 
north of the White Tanks test sites. The soils in the test area consist of the Tremant- 
Rillito series which are generally similar to the soils at White Tanks. The McMicken 
infiltrometer tests produced an infiltration rate of 0.3 inibr after correcting for an assumed lateral 
wetting of 12 inches. The permeability range for the Tremant-Rillito series provided by the SCS 
is 0.2 to 2.0 i n h .  The infiltration rate reported for the McMicken Dam tests exceeded the 
minimum permeability reported by the SCS by approximately 5.5 percent for the soil series 

permeability range. 

In addition to the single ring infiltrometer tests, the City of Surprise conducted infiltration tests 
using a one-acre test basin. The test basin better represents infiltration rates over a large area in 
comparison to the single ring infiltrometer. The short term infiltration rate obtained at the test 
basin after approximately one week of testing was 0.50 in/hr. The test results indicate that the 
test basin tends to provide infxltration rates closer to the high end of the permeability range given 
by the SCS. Thus, it appears that at the McMicken site, the results of infiltrometer tests are 
comparable to results from the basin tests, with the infiltration rates reported from the basin tests 
being marginally higher than those from the infiltrometer tests. Both sets of results were 
marginally higher than the minimum permeability values reported by the SCS. Furthennore, the 
infiltration rates at the McMicken site are also comparable to the infiltration rates measured by 
Dames & Moore at White Tanks FRS #3. 

4.3.4 Results 

Based on the above evaluation, we recommend the final design be b a e d  on infiltration rate af 
0.002 ink for the sediment pool, and a weighted average of 0.3 f i f o r  the remainder of the 
reservoir. The surface area of the sediment pool was estimated to be 99 acres, based on the area 
covered when rhe reservoir fills with 500 ac-A of sediment (1 00-~ear sediment yield). 

The hydrology and hydraulic analyses presented in this report were performed prior to 
finalization of the infiltration estimates. Therefore, conservative values for infiltration were 
developed based on the preliminary range of testing results that would meet ihe NRCS criteria of 
a maximum volume of 2,500 acre-9. The values used in the analyses were 0.002 inlhr for the 
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sediment pool and 0.26 inihr for the remainder of the reservoir. Using these conservative 
infiltration rates and starting at 500 ac-ft of storage, the maximum volume attained during the 
passage of the principal spillway hydrograph was estimated to be 1,829 acre-ft. The volume 
remaining after 10 days of drawdown is 1,171 acre-ft, or 671 acre-ft when excluding the 
sediment volume. Combining the ma,uimurn volume and the remaining volume after drawdown 
results in a total required storage volume of 2,500 acre-ft, which meets the volume requirement 
under the NRCS criteria. The reservoir volume remaining after drawdown (1,171 acre-ft), which 
corresponds to a water surface elevation of 1,20 1.9 ft, was used in the design analyses presented 
in Sections 4.2 and 4.4. 

The reservoir volume corresponding to the recommended estimates will be 
incorporated in the fmal design of the embankment and spillway. Using an hflltration rate of 0.3 
in/hr for the non-sediment portions of the reservoir, the maximum volume attained during the 
passage of the principal spillway hydrograph was estimated to be 1,8 10 acre-ft. The volume 
remaining after 10 days of drawdown is 1,080 acre-fi, or 580 acre-ft when excluding the 
sediment volume. Adding the ma.uimun volume and the .remaining volume after drawdown 
results in a total required storage volume of 2,390 acre-ft, which is below the established design 
emergency spillway volume of 2,500 acre-ft. Therefore, the requirements of NRCS for 
determining the minimurn emergency spillway crest elevation will be satisfied. 

,4.3.5 Qualification of Results 

While the single ring infiltrometer test is a simple and cost-effective method for evaluating 
infiltration, this method is not without its disadvantages. The test does not allow for evaluation of 
the effect of sediment deposition cycles that may occur during the life of the facility. "Clogging" 
of the pore space due to biological factors is also not considered. These limitations not 
withstanding, we believe that the infiltration testing program implemented-for this project is 
satisfactory and adequately conservative to demonstrate that the NRCS criteGa discussed earlier 
in this section are met. However, if the infiltration rate is to be used in designing elements of the 
dam, we would recommend a more detailed and extensive field testing program. If used as the 
basis of emergency spillway or embankment sizing, it is also likely that ADWR will require a 
more thorough investigation of the infiltration rates at the site. 
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ESTIitWTION OF 200- AND 500-YEAR RAINFALL DEPTHS FOR DIFFERENT 
DURATIONS FOR THE WHITE TANK FRS NO. 3 WATERSHED 

FLOOD CONTROL DISTRICT O F  NMRICOPA COUNTY (FCDNIC) 
23443748 

PROBLENI STATEMENT 

The aim of this calculation package is to estimate the 200- and 500-year rainfall depths for different 

durations at White Tank FRS No.3 watershed. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

URS developed the 200- and 500-year rainfall depths for different durations at White Tank FRS No. 3 

watershed. URS first consulted the Drainage Design Manzlnl for Mnricopn Co~mty, Volcrme 1,Hyclrology 

(FCDMC, 1995) to develop these rainfall depths. However, the Drninnge Design Man~ral for Maricopa 

County, Volzime 1,Hydrology (FCDMC, 1995) had isopluvial maps only up to 100-year frequency. There 

was no other methodology provided in Drainage Design Man~ial for Maricopa County. Volzrrne 

1,Hydrology (FCDMC, 1995) to estimate the rainfall depths for a frequency larger than 100 year. 

Therefore, rainfall depths for 500-year for different durations were determined based on a step- 

wise methodology described in Highway Drainage Design Manual Hydrology, Arizona 

Department of Transporfation (ADOT, March 1993). The relative pages from the ADOT Manual 

describing this step-wise procedure are copied and are attached at end of this calculation package 

(See Pages 23-30). The caIculations involved in estimating 500-year rainfall depth for different 

durations based on ADOT procedure are provided on Pages 4-5. A11 the formulas involved in 

these calculations are shown on a formula spreadsheet on Pages 7-8. 

The ADOT manual did not provide necessary information required to develop 200-year, rainfall 

depths for different durations. In order to estimate the 200-year rainfall depths for different 

durations, URS first developed 5-, lo-, 50- and 100-year rainfall depths for different durations 

based on the methodology described in Highway Drainage Design Manual Hydrology, Arizona 

Department of Transportation (ADOT, March 1993). All relative calculations are shown on 

Pages 4-5. All the formulas involved in these calculations are shown on a formula spreadsheet on 

Pages 7-8. 
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URS then plotted the rainfall depth for each duration against the 5-, lo-, 2 5 ,  loo-, and 500-year 

frequency period on a semi-log scale (See P a p s  10-18). Based on the depth-frequency 

relationship developed for each duration, the corresponding 200-year rainfall depth was 

determined (See Page 6). All. the formulas involved in estimating 200-year rainfall depths for 

different durations are shown on a formula spreadsheet on Page 9. 

RESULT 

Please refer to the Pages 5 and 6 for 200- and 500-year rainfall depths for different durations. 
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FREQUENCY (YEARS) 

Figure 1 
DEPTH-FREQUENCY CURVE FOR A 10-MINUTE DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
(Semi-Log) 
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Figure 2 
DEPTH-FREQUENCY CURVE FOR A 15-MINUTE DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
(Semi-Log) 
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Figure 3 
DEPTH-FREQUENCY CURVE FOR A 30-MINUTE DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
(Semi-Log) 
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Figure 4 
DEPTH-FREQUENCY CURVE FOR A 1-HOUR DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
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FREQUENCY (YEARS) 

Figure 5 
DEPTH-FREQUENCY CURVE FOR A 2-HOUR DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
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Figure 6 
DEPTH-FREQUENCY CURVE FOR A 3-HOUR DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
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Figure 7 
DEPTH-FREQUENCY CURVE FOR A 6-HOUR DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
(Semi-Log) 
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Figure 8 
DEPTH-FREQUENCY CURVE FOR A 12-HOUR DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
(Semi-Log) 

100 

FREQUENCY (YEARS) 

P:\\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\Hydrology\Hydrology Report\Calculation PackagesQOO 500 Year Rainfall\Rainfall Estimation 
for 200 and 500-year at FRS #3 



P:\\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\Hydrology\Hydrology Report\Calculation Packages\200 500 Year Rainfall\Rainfall Estimation 
for 200 and 500-year at FRS #3 

Figure 9 
DEPTH-FREQUENCY CURVE FOR A 24-HOUR DURATION AT 

WHITE TANK FRS No. 3 STRUCTURE 
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Drainage Design Manual for Maricopa County Hydrology: Appendices 

Figure A.2 
2-YR, 6-HR Precipitation 
lsopluvials (in tenth of inch) 

' ~ a r i c o ~ a  County. Arizona 

Source: 
U.S. Depl. Of Commerce 
National Oceanic & Atmospheric Administration 
Hydrology 
NOAA Atlas 2 Volume Vlll 
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Figure A.13 

Maricopa County, Arizona 

National Oceanic & Atmospheric AdminisIralion 
Hydrology 
NOAA Allas 2 Volume Vltl 
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ARIZONA DEPARTMENT OF TRANSPORTATION 
HYDROLOGIC DESIGN DATA 

Project No. TRACS No. 
Project Name Date 
Locatiornation 

- 

Designer Checfter 

FIGURE 1-2 Sheet 1 of 4 
RAINFALL DEFlTbDURATION-FREQUENCY (D-D-F) WORKSHEET 

Determine rainfall depths from the isopluvial maps (Appendix 8): 

Compute the following: 

L 

100-year, 12hour SOO(P,,,,) + .500(P1,,,.) = 500( ) + 500( ) 
+' , 
Note: 5" denotes 5 minutes, etc.; 1 ' denotes 1 hour, etc. - 



FIGURE 1-2 Sheet 2 of 4 

HAINFAU DEPTH-UURATION-FREQUENCY (D-PF) WORKSHEET 
(Continued) 

Determine the short-duration rainfall zone (Figurr 1-1): 

Zone = 

Determine the shortduration rainfall ratios (Table 1-1): 

..&I' 

Compute the following: 

'l 

. - Note: S denotes 5 minutes, etc.; 1' denotes 1 bur, etc. - 

Duration 
(~hutes) 

5 

10 

? 5 

30 
L 

Ratio 

2-Y ear 

A =  

B = 

C = 

D =  

p, - - 

- Pz1r - 
- pz1s - 
- 

p,, - 
- P1mg - 
- Pl,*lo- - 
- 

PlCQ,lcT - 

P106.321' = 

I ObYear 

E= 

F = 

G = 

H = 

(4 Pzl*l = ( 1 ( 1 

(B) (Pzl-1 = ( 1 ( 1 

(C) (Pzl.) = ( 1 ( 1 

(D) (P%,.) = ( 1 ( 1 

(El Flm,t*) = ( 1 ( 1 

(Fj (Plm,le) = ( 1 ( 1 

(G) (Plm,l.) = ( 1 ( 1 

(H) (P106,7e) = ( > ( 1 

I 

2-year, Smin 

2-year, IO-min 

2-year, 15& 

2-year, 30-1nin 

100-year, Smin 

100-year, 10-min 

100-year, 15-min 

100-year, 30-min 



FIGURE 1-2 Sheet 3 of 4 
RAINFALL DE?TWDURATION-FREQUENCY (D-D-F) WORKSHEET 

(Continued) 

For any flood frequency (T-yr) other than 2-year or 100-year, calculate the rainfall depth for cad rainfall 
duration (0 by the following equation: 

PT,~ = N(P.3 + M(PIuI,S 

where X and Y for a selected frequency (T-yr) are: 

Selected frequency (T-yr) = X =  Y = 

Note: S denotes 5 minutes, etc.; 1' denotes 1 hour, etc. - 

Y .  

278 
449  
364 
2-35 

1 3 1  

Frequency 
Cr-Y r) 

5-Year 
1 0-year 
25-year 
50-year 
500-year 

lz 

X 

.674 

.496 
293 
.I 46 
-337 



FIGURE 1-2 Shee! 4 of 4 
RAINFALL DEPTd-DURATION-FREQUENCY (PPF) WORKSHEET 

(bntinued) 

Tabulate the rainfall Depth-DuMion-Frequency statistics below: 

* - Note: 10-min. and 30-min values are not coded 'rrdo the PH record. 
5" denotes 5 minutes, etc; 1' denotes 1 hour, etc. 

Rainfall Death, In Inches 
Frequency, In Years 

500 

H o u r  

12-ho~r 

24-hour 

100 50 25 
Duration 

5 

5-min. 

30-min.' 

1 -hour 

2-hour 

10 



ARIZONA DEPAIIWNT OF TRANSPORTATION 
HYDROLOGIC DESIGN DATA 

Pmjecf No. 'TRACS No. 
Project Name Date 
Location/Statjon 

FIGURE 1-3 
RAJNFAU INTENSTPI-DURATON-FREQUWCY (I-D-F) WORKSHEET 

Divide each rainfall depth from the D-D-F Worksheet (Figure 1-2 Part E) by each corresponding duration, in 
hours, and mulate below: 

F 
Ralnfall Intensity, In InchesMour 

Frequency, In Years 
Duration 

5 
* 

2 10 25 50 100 500 

5-min. 

1 0-min. 

15-min. 

30-min. 

1-hour 

Note: S denotes 5 minutes, etc.; 1' denotes 1 hour, etc. - 
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TABLE 1-1 

SHORT DURATlON RAlNFALL RATIOS FOR ARIZONA 
(Arkell and Richards, 1986) 

A rainfall depth-duration-frequency (DD-F) table must be developed prior to coding 

input in the PH record or developing a site-spediic I-D-F graph. The DDF statistics 

can be calculated by use of the PREFRE Program (U.S. Bureau of Reclamation, 

1988) or by the following procedure and equations: 

1. Detenine the following point rainfall depth-duration-frequency values for the i 

watershed using the isopluvial maps in Appendix B: 

a 2-year, &hour (pz 6') 

b. 2-year, 24-hour 9 24)  

c. 1 00-year, 6-hour (P~oo. g.) 

d. 100-year, 24-hour (P,m, d 

Note: 5' denotes 5 minutes, etc. - 
1 ' denotes 1 hour, etc. 

1. If the watershed is small or if there is Sile variation in the isopluvial lines 
for the drainage area, then the rainfall d u e s  can be taken from the 

isopluvial maps at the centroid of the watershed. If the watenhed is 
large enough to indicate significant variation in rainfall depth throughout 

the watershed, calculate the area weighted rainfall values. Area- 

weighted rainfall values are calculated by laying a transparent > 
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RESERVOIR ROUTING OF 100-YEAR, 200-YEAR & 500-YEAR 24-HOUR 
HYDROGRAPHS FOR INTERIM PRINCIPAL SPILLWAY CONDITION 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

This particular calculation package addresses the reservoir routing results for a 100-year, 200-year and 

500-year 24-hour hydrographs for the Interim Condition. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

INTERIM CONDITION 

The Interim Condition represents the time period following construction of the facilities included in the 

Remediation Project and the installation of the downstream conveyance channel. Since this time period is 

anticipated to be short (less than 10 years), it is assumed that no additional sediment has accumulated in 

the reservoir. The principal spillway is closed and does not convey flow out of the reservoir. Under this 

condition the only outflow from the reservoir occurs through infiltration and flow through the emergency 

spillway. The detailed calculations involved in estimating the infiltration rates for the Interim condition 

are provided in a separate calculation package. 

Given that the Interim Condition was assumed a short period following construction of the dam and prior 

to construction of a dedicated downstream conveyance, the routing for the Interim Condition was 

performed based on the current topographic condition in the reservoir (i.e., no additional sediment). 

Therefore, the Antecedent Reservoir Condition (ARC) for the reservoir routing under the interim 

condition is the invert elevation of the proposed gated outlet or at elevation 1197.0 ft (NAVD 88). Please 

also note that a schematic map for TR-20 modeling is included in this calculation package ( See page 6) 

100-year 24-hour hydrograph was developed by NRCS in its 1998 study. URS updated TR-20 model for 

100-year 24-hour hydrograph with an anticipation of future conditions at the request of Flood District. 

SPECIAL NOTE ABOUT 200-YR AND 500-YR 24-HR HYDROGRAPHS 

NRCS did not develop 200-year and 500-year 24-hour models in its 1998 hydrologic/hydraulic st~ldy of 

the White Tank FRS No. 3 Watershed. URS developed TR-20 models for 200-year and 500-year 24-hour 

storms with an anticipation of future conditions at the request of Flood District. The methodology 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\100 percent H&H\Upadted All 24- hr (Interim)\lnterirn condition 
writeup.doc 



involved in developing 200-year and 500-year 24-hour rainfall and all relevant computations are provided 

in a separate calculation package. It should be noted that the 200-year and 500-year 24-hour rainfall 

depths were found to be equal to 4.65 and 5.26 inches. However, given the fact that NRCS reduced the 

100-year 24-hour rainfall amount for the aerial reduction purposes from 4.12 inches to 3.85 inches in its 

August 1998 report "Hydrologic Analysis of the White Tank Mountains on FRS No. 3", URS also decided 

to reduce the actual 200-year and 500-year 24-hour rainfall amounts (4.65 & 5.26 inches respectively) by 

the same factor. Therefore, instead of using the actual amount of 200-year and 500-year rainfall amount, 

a reduced rainfall amount of 4.28 and 4.84 inches was used for the routing purposes of 200-year and 500- 

year 24-hour storms. 

A new elevation-storage curve for the White Tank FBS No. 3 was developed using the 2003 topographic 

map in combination with the modified 1998 topographic map, both of which were provided by the 

District. The new elevation-storage curve was based on 500 ac-ft of sediment storage for the 100-year 

sediment pool level. The infiltration rates were also estimated for the Interim condition. An elevation- 

spillway rating curve for the White Tank FRS No. 3 emergency spillway was also developed. The 

procedure and calculations involved in establishing new curve numbers, new elevation-spillway discharge 

rating curve, new infiltration numbers and new elevation-storage curve are provided in separate 

calculation packages. 

Please also note that the URS used the same lag times (times of concentrations) as well as antecedent 

moisture condition (AMC) in developing 200-year and 500- year 24-hour models as used by NRCS for 

100-year 24-hour model. 

DIVERSIONS 

The TR-20 models developed by NRCS included two diversions from the watershed. The diversions 

occur along the eastern edge of the watershed at Olive Avenue and Northern Avenue where a stormwater 

channel is restricted by culverts at the road crossings. The effect of the diversions is to reduce the peak 

flow and volume reaching the reservoir from the northern half of the watershed. 

At Olive Avenue, flows greater than 4,100 cfs are diverted out of the watershed. At Northern Avenue, 

flows greater than 11,000 cfs are diverted out of the watershed. The base hydraulic calculations for these 

diversion estimates were not presented in the NRCS hydrologic report (NRCS 1998), nor were the flows 

out of the reservoir watershed quantified. However, in order to be consistent with 100-year 24-hour 

model, URS provided the same diversions for 200-year and 500-year 24-hour models also. 

P:\FCDMC\23443698 White Tanks!Hydrology and Hydraulics\100 percent H&H:Upadted All 24- hr (Interim)\lnterim condition 
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ROUTING RESULTS 

The ARC for the routing of 100-year, 200-year and 500-year 24-hour hydrographs for interim condition 

was set at the invert elevation of the proposed gated outlet, or elevation 1,197.0 ft (NAVD 88). The 

reservoir routing results i.e. ARC, peak inflows, peak outflows, and the maximum reservoir elevation for 

100-year, 200-year and 500-year 24-hour hydrographs under Interim Condition are provided in Table 1 

(Please See Page 5). The results indicated that 100-year and 200-yr 24-hr hydrograph would be contained 

within the reservoir with no spillage. 500-year 24-hour hydrograph would result in some spillage. (See 

Table 1 on Page 5). 

The input file and the detailed output results of TR-20 modeling for reservoir routing of 100-year, 200- 

year and 500-year 24-hour hydrographs under interim condition are attached at the end of this calculation 

package. 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\100 percent H&H\Upadted All 24- hr (Interim)\lnterirn condit~on 
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TABLE 1 
RESERVOIR ROUTING RESULTS FOR 100-YEAR, 200-YEAR & 500-YEAR 24-HR 

HYDROGRAPHS 

(INTERIM CONDITON) 

Notes: 

1) It should be noted that the peak out flow reflects the infiltration amount only 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\lOO percent H&H\Upadted All 24- hr (Interim)\lnterim condition 
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Storm Event 

100-yr 24-hr 

200-yr 24-hr 

500-yr 24-hr 

Outflow from White Tank FRS No.3 Inflow to White Tank FRS No.3 

Antecedent 

Reservoir Condition 

(ARC) 

1197.0 

1197.0 

1197.0 

precipitation 

(inches) 

3.85 

4.28 

4.84 

Peak Inflow 

(cfs) 

11,750 

14,530 

17,782 

Peak Outflow 

(cfs) 

77.4' 

83.1' 

711.9 

Maximum Reservoir 

Elevation (NAVD 88) 

(ft) 

1210.1 

1211.4 

1212.2 
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JOB TR-20 WTlOOYR PASS=001 SUMMARY 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROUTING 
TITLE 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Splllway 
4 DIMHYD .0556 WT3 
8 0.0 .03 .10 .19 .31 
8 .47 .66 .82 .93 .99 
8 1.0 .99 .93 .82 .66 
8 .47 .31 .03 .OO .OO 
9 ENDTBL 
5 RAINFL 2 .lo00 TYPE I1 
8 .0000 .0010 .0020 .0030 .0041 
8 ,0051 .0062 .0072 .0083 .0094 
8 .0105 .0116 .0127 .0138 .0150 
8 .0161 .0173 .0184 .0196 .0208 
8 .0220 .0232 .0244 .0257 .0269 
8 .0281 .0294 .0306 .0319 .0332 
8 .0345 .0358 .0371 .0384 .0398 
8 ,0411 .0425 .0439 .0452 .0466 
8 .0480 .0494 .0508 .0523 .0538 
8 .0553 ,0568 .0583 .0598 .0614 
8 .0630 .0646 .0662 .0679 .0696 
8 .0712 .0730 .0747 .0764 .0782 
8 .0800 .0818 .0836 .0855 .0874 
8 .0892 .0912 ,0931 .0950 .0970 
8 .0990 .lo10 .lo30 .lo51 -1072 
8 .lo93 .I114 .I135 .I156 .I178 
8 .I200 .I222 .I246 .I270 .I296 
8 .I322 .I350 .I379 .I408 .I438 
8 .I470 .I502 .I534 .I566 .I598 
8 .I630 .I663 .I697 .I733 .I771 
8 .I810 .I851 .I895 .I941 .I989 
8 .2040 .2094 .2152 .2214 .2280 
8 .2350 .2427 ,2513 .2609 .2715 
8 .2830 ,3068 .3544 .4308 .5679 
8 .6630 .6820 ,6986 .7130 .7252 
8 .7350 ,7434 .7514 .7588 .7656 
8 .7720 .7780 .7836 .7890 .7942 
8 .7990 .a036 .a080 .a122 .8162 
8 .a200 .a237 .a273 .a308 .a342 
8 .a376 .a409 .a442 .a474 .a505 
8 .a535 .a565 .8594 .a622 .a649 
8 ,8676 .a702 .a728 .a753 .a777 
8 .a800 .a823 .a845 .a868 .a890 
8 .a912 ,8934 .a955 .8976 .a997 
8 .go18 ,9038 ,9058 .9078 .go97 
8 .9117 ,9136 .9155 .9173 .9192 
8 .9210 .9228 .9245 .9263 .9280 
8 ,9297 .9313 .9330 .9346 .9362 
8 .9377 ,9393 .9408 ,9423 .9438 
8 .9452 .9466 .9480 ,9493 .9507 
8 .9520 .9533 ,9546 ,9559 .9572 
8 .9584 .9597 .9610 .9622 .9635 
8 .9647 ,9660 .9672 .9685 .9697 
8 .9709 ,9722 .9734 .9746 .9758 
8 ,9770 .9782 .9794 .9806 .9818 
8 .9829 .9841 .9853 ,9864 .9876 



* * * * * * * * * * * * * * * * * * * * * ? 8 0 - 8 0  L I S T  OF I N P U T  DATA 

8 .9887 .9899 .9910 
8 .9944 .9956 .9967 
8 1.000 1.000 1.000 
9 ENDTBL 
2 XSECTN 005 1.0 8.77 
8 0. 0.0 
8 0.35 5. 
8 1.03 50. 
8 1.39 100. 
8 1.94 200. 
8 2.63 400. 
8 3.51 800. 
8 4.62 1600. 
8 6.04 3200. 
8 7.38 6400. 
8 8.77 12800. 
8 10.17 25600. 
8 11.89 51200. 
9 ENDTBL 
2 XSECTN 010 1.0 10.41 
8 0. 0.0 
8 0.86 5. 
8 2.01 50. 
8 2.58 100. 
8 3.46 200. 
8 4.14 400. 
8 5.16 800. 
8 6.39 1600. 
8 7.80 3200. 
8 9.16 6400. 
8 10.41 12800. 
8 11.75 25600. 
8 13.26 51200. 
9 ENDTBL 
2 XSECTN 020 1.0 7.3 
8 0. 0.0 
8 1.01 100. 
8 1.49 200. 
8 1.88 300. 
8 2.49 500. 
8 3.68 1000. 
8 5.40 2000. 
8 7.85 4000. 
8 9.64 6000. 
8 11.16 8000. 
8 12.46 10000. 
8 13.61 12000. 
8 14.56 14000. 
8 15.43 16000. 
8 16.31 18000. 
9 ENDTBL 
2 XSECTN 025 1.0 7.3 
8 0. 0.0 
8 0.63 100. 
8 0.93 200. 
8 1.17 300. 

REACHC 
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6 REACH 3 
6 RUNOFF 1 
6 REACH 3 
6 REACH 3 
6 ADDHYD 4 
6 RUNOFF 1 
6 RUNOFF 1 
6 ADDHYD 4 
6 ADDHYD 4 
6 RESVOR 2 
ENDATA 
7 LIST 
7 INCREM 6 
7 COMPUT 7 

ENDCMP 1 
7 COMPUT 7 

ENDCMP 1 
ENDJOB 2 

1 REACH A 
8 7 . 7  0 . 4 7  1 1  

1 C P 6 C P 7  
1 BOSS#5 
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Sp112.04TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 1 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 . . . . . . . . . . . . . . . . . . . . . . .  - - - - ------------------------ . - --------  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST 

DIMHYD 

ENDTBL 

LISTING OF CURRENT DATA 

COMPUTED TIME INCREMENT 
.0556 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 ---.------------------ - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Spil2.04TEST 
15:14:21 PASS 1 JOBNO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 .lo00 

,9320 
.9423 
.9520 
,9613 
.9700 
,9783 
.9860 
,9933 

1.0000 
ENDTBL 



TR20 - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.O4TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spil2.O4TEST 
15:14:21 PASS 1 JOBNO. 1 PAGE 5 

EXECUTIVE CONTROL INCREM MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .OO RAIN DEPTH = 3.85 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 1 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
12.40 

PEAK DISCHARGE I CFS) PEAK ELEVATIONIFEET) 
1705.4 ( RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
10.35 CFS .11 .66 2.14 5.21 9.95 16.55 25.17 36.44 
11.55 CFS 5 3 9 3 223 594 1159 1622 1678 1323 
12.75 CFS 765 43 8 344 292 259 236 217 201 
13.95 CFS 187 175 164 154 146 140 136 132 
15.15 CFS 129 125 121 117 113 109 105 102 
16.35 CFS 98.10 94.78 92.50 90.97 89.66 88.22 86.72 85.20 
17.55 CFS 83.77 82.32 80.94 79.63 78.29 76.83 75.34 73.97 
18.75 CFS 72.45 71.01 69.58 68.03 66.64 65.23 63.78 62.23 
19.95 CFS 60.50 58.85 57.48 56.44 55.60 54.88 54.31 53.94 
21.15 CFS 53.61 53.49 53.30 53.14 52.97 52.77 52.42 52.05 
22.35 CFS 51.72 51.38 51.16 50.80 50.43 50.06 49.85 49.69 
23.55 CFS 49.47 49.33 49.13 48.76 46.52 40.20 28.38 15.34 
24.75 CFS 4.55 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 2289 CFS-HRS; 189.1 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) PEAK DISCHARGE ICFS) 
13.07 1008.9 

PEAK ELEVATION (FEET) 
3.80 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 2289 CFS-HRS; 189.1 ACRE-FEET 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
13.72 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
733.5 4.99 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200fSpi12.04TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 6 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 2289 CFS-HRS; 189.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS) PEAK DISCHARGE I CFS) PEAK ELEVATION (FEET) 
12.36 899.7 I RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
11.55 CFS 0 2 49 246 612 875 850 576 
12.75 CFS 315 23 8 200 177 161 148 138 128 
13.95 CFS 120 113 106 100 96 9 3 91 89 
15.15 CFS 86.57 84.12 81.45 78.76 76.21 73.81 71.53 69.00 
16.35 CFS 66.47 64.57 63.46 62.71 61.85 60.87 59.94 58.99 
17.55 CFS 58.03 57.09 56.27 55.40 54.51 53.51 52.58 51.64 
18.75 CFS 50.61 49.68 48.65 47.65 46.71 45.73 44.80 43.64 
19.95 CFS 42.39 41.32 40.50 39.88 39.37 38.90 38.62 38.39 
21.15 CFS 38.27 38.18 38.08 38.02 37.90 37.75 37.51 37.26 
22.35 CFS 37.02 36.93 36.72 36.43 36.18 36.00 35.92 35.77 
23.55 CFS 35.73 35.58 35.44 35.04 33.04 26.18 16.04 6.40 
24.75 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.84 WATERSHED INCHES; 1290 CFS-HRS; 106.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.37 914.7 (NULL) 
13.68 867.8 (NULL) 

HRS 
11.40 CFS 
12.60 CFS 
13..80 CFS 
15.00 CFS 
16.20 CFS 
17.40 CFS 
18.60 CFS 
19.80 CFS 
21.00 CFS 
22.20 CFS 
23.40 CFS 
24.60 CFS 
25.80 CFS 
27.00 CFS 
28.20 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 

0 1 4 52 250 620 887 870 
612 393 404 501 637 762 840 867 
856 822 773 718 661 607 556 509 
467 428 393 362 3 3 5 311 290 272 
255 241 229 21 8 209 201 194 187 
180 174 169 164 160 156 152 149 
145 142 139 136 133 131 128 126 
123 120 117 115 113 111 109 107 
105 104 102 101 99 9 8 9 7 96 

94.68 93.70 92.98 92.22 91.43 90.72 90.11 89.62 
89.09 88.68 88.17 87.68 86.93 84.61 77.44 67.01 
57.09 50.42 50.03 49.24 47.55 44.69 40.69 36.01 
31.21 26.63 22.43 18.72 15.48 12.72 10.39 8.44 
6.83 5.51 4.43 3.54 2.83 2.26 1.79 1.42 
1.13 .89 .70 .55 .44 



TR20 . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage,1200'Spi12.O4TEST 
15:14:21 PASS 1 JOBNO. 1 PAGE 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.37 

PEAK DISCHARGE ( CFS) 
914.7 
867.8 

295.7 ACRE-FEET. 

PEAK ELEVATIONiFEET) 
(DIVERT) 
(DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 
11.40 CFS 0 1 4 5 2 250 620 887 
12.60 CFS 612 393 404 501 637 762 840 
13.80 CFS 856 822 773 718 661 607 556 
15.00 CFS 467 428 393 362 335 311 290 
16.20 CFS 255 241 229 218 209 201 194 
17.40 CFS 180 174 169 164 160 156 152 
18.60 CFS 145 142 139 136 133 131 128 
19.80 CFS 123 120 117 115 113 111 109 
21.00 CFS 105 104 102 101 99 98 9 7 
22.20 CFS 94.68 93.70 92.98 92.22 91.43 90.72 90.11 
23.40 CFS 89.09 88.68 88.17 87.68 86.93 84.61 77.44 
24.60 CFS 57.09 50.42 50.03 49.24 47.55 44.69 40.69 
25.80 CFS 31.21 26.63 22.43 18.72 15.48 12.72 10.39 
27.00 CFS 6.83 5.51 4.43 3.54 2.83 2.26 1.79 
28.20 CFS 1.13 .89 .70 .55 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
138 CFS-HRS; 295.7 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME(HRS) 
12.57 
13.90 

PEAK DISCHARGE(CFS) 
852.8 
856.6 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 

295.7 ACRE-FEET. 

* * *  

PEAK ELEVATION(FEET) 
3.33 

295.7 ACRE-FEET. 
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NLT ROU VERSION 
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OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
12.74 
14.08 

PEAK DISCHARGEICFS) 
831.7 
853.3 

PEAK ELEVATION(FEET) 
2.05 
2.08 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 295.7 ACRE-FEET 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS ) 
12.41 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2671.2 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3 .94 
10.35 CFS .17 .94 3.21 7.75 15.01 25.35 38.68 
11.55 CFS 83 146 350 890 1742 2507 2652 
12.75 CFS 1349 739 565 477 420 3 82 351 
13.95 CFS 303 2 82 264 248 236 226 219 
15.15 CFS 207 201 195 188 182 176 170 
16.35 CFS 158 153 149 146 144 142 139 
17.55 CFS 134 132 130 128 126 123 121 
18.75 CFS 116 114 112 109 107 105 102 
19.95 CFS 97.28 94.58 92.30 90.56 89.15 88.02 87.06 
21.15 CFS 85.94 85.68 85.41 85.12 84.87 84.56 84.01 
22.35 CFS 82.92 82.35 81.98 81.43 80.86 80.25 79.84 
23.55 CFS 79.27 79.04 78.72 78.08 74.68 65.35 47.59 
24.75 CFS 10.18 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS ) 
13.42 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1395.2 3.47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME(HRS) 
14.04 

PEAK DISCHARGEtCFS) 
1007.9 

PEAK ELEVATION(FEET) 
3.80 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 9 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET. 

OPERATION REACH XSECTION .25 

PEAK TIME (HRS ) 
14.22 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1005.7 2.31 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS) 
12.43 

PEAK DISCHARGE I CFS ) 
527.1 

PEAK ELEVATION(IJEET) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
11.70 CFS 0 16 100 286 466 526 431 262 
12.90 CFS 177 149 130 118 109 101 94 8 9 
14.10 CFS 83.10 78.21 74.15 70.86 68.51 66.79 65.35 63.88 
15.30 CFS 62.22 60.38 58.46 56.65 54.91 53.22 51.44 49.63 
16.50 CFS 48.15 47.18 46.60 46.03 45.38 44.70 44.01 43.34 
17.70 CFS 42.67 42.05 41.44 40.79 40.08 39.40 38.72 37.97 
18.90 CFS 37.29 36.58 35.81 35.14 34.44 33.73 32.92 32.02 
20.10 CFS 31.19 30.53 30.04 29.64 29.31 29.07 28.91 28.79 
21.30 CFS 28.74 28.67 28.63 28.55 28.46 28.30 28.13 27.96 
22.50 CFS 27.83 27.73 27.55 27.37 27.21 27.13 27.07 26.99 
23.70 CFS 26.91 26.83 26.57 25.15 20.92 14.00 6.83 1.61 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.66 WATERSHED INCHES; 881 CFS-HRS; 72.8 ACRE-FEET 

OPERATION ADDHYD XSECTION 34 

PEAK TIME HRS ) 
12.44 
14.19 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
535.4 (NULL) 
1085.4 (NLILL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.70 CFS 0 17 101 
12.90 CFS 217 233 306 
14.10 CFS 1081 1083 1060 
15.30 CFS 742 687 63 6 
16.50 CFS 409 384 362 
17.70 CFS 266 255 245 
18.90 CFS 201 195 190 

ALTERNATE = 1, STORM = 
hr , DRAINAGE AREA = 
289 471 535 
444 625 809 
1020 970 914 
589 546 506 
342 324 307 
236 227 220 
185 181 177 
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20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.17 WATERSHED INCHES; 4547 CFS-HRS; 375.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
12.64 
14.14 

PEAK DISCHARGEiCFS) PEAK ELEVATION (FEET ) 
1189.0 (NULL ) 
1936.0 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ .MI. 
11.70 CFS 0 17 104 322 641 991 1182 1115 
12.90 CFS 915 735 739 917 1202 1506 1745 1884 
14.10 CFS 1934 1917 1855 1765 1660 1550 1440 1333 
15.30 CFS 1232 1137 1049 969 896 831 772 720 
16.50 CFS 674 633 598 566 538 513 490 469 
17.70 CFS 450 433 417 403 390 378 367 357 
18.90 CFS 348 339 331 323 316 309 3 02 295 
20.10 CFS 289 283 277 271 266 261 256 252 
21.30 CFS 247 243 239 235 232 228 225 222 
22.50 CFS 219 216 214 212 210 208 206 205 
23.70 CFS 204 202 201 198 193 184 171 156 
24.90 CFS 145 136 133 130 127 121 113 103 
26.10 CFS 92.19 81.18 70.64 60.89 52.08 44.27 37.43 31.52 
27.30 CFS 26.44 22.10 18.43 15.34 12.73 10.55 8.73 7.22 
28.50 CFS 5.96 4.91 4.05 3.33 2.74 2.25 1.85 1.52 
29.70 CFS 1.24 1.02 .84 .68 .56 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.16 WATERSHED INCHES; 8125 CFS-HRS; 671.5 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.64 
14.14 

PEAK DISCHARGE(CFS) PEAK ELEVATIONIFEET) 
1189.0 (DIVERT) 
1936.0 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 10 .84 SQ .MI . 
11.70 CFS 0 17 104 322 641 991 1182 1115 
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'SpI.12.04TEST 
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12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.16 WATERSHED INCHES; 8125 CFS-HRS; 671.5 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
152 CFS-HRS; 671.5 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) 
12.87 1089.5 
14.40 1901.2 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.16 WATERSHED INCHES; 8126 CFS-HRS; 

OPERATION RUNOFF XSECTION 6 

PEAK TIME(HRS) 
12.15 
21.35 
22.30 
23.30 

PEAK DISCHARGE(CFS) 
1541.1 
33.1 
31.9 
30.8 

PEAK ELEVATION(FEET1 
2.34 
3.21 

671.5 ACRE-FEET. 

PEAK ELEVATION(FEET1 
I RUNOFF ) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 1.47 SQ.MI. 
10.05 CFS .06 .54 2.04 4.48 7.57 11.47 16.34 22.43 
11.25 CFS 3 1 42 60 120 370 1034 1541 1088 
12.45 CFS 447 286 227 189 169 153 140 130 
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage,1200'Spll2.04TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 12 

13.65 CFS 
14.85 CFS 
16.05 CFS 
17.25 CFS 
18.45 CFS 
19.65 CFS 
20.85 CFS 
22.05 CFS 
23.25 CFS 
24.45 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 119.9 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME ( HRS ) 
12.59 

PEAK DISCHARGE (CFS ) 
858.3 

PEAK ELEVATION(FEET) 
4.20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 119.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS) 
13.11 

PEAK DISCHARGE ( CFS ) 
620.8 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS ) 
12.95 
14.31 

HRS MAIN 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 

PEAK ELEVATION(FEET) 
3.12 

119.9 ACRE-FEET. 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
1651.8 (NULL) 
2131.2 (NULL) 

HYDROGRAPH POINTS FOR 
TIME INCREMENT = .I50 
.29 .84 1.79 
9 2 264 563 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 12.31 
3.23 5.26 8.02 11.79 
998 1430 1638 1594 
1731 1929 2065 2125 
1749 1630 1513 1401 
955 889 830 777 
591 565 541 520 
438 425 414 403 
358 350 342 335 
302 296 291 286 
264 260 257 253 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,12004Spi12.04TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 13 

22.95 CFS 248 245 243 241 239 237 236 234 
24.15 CFS 233 230 226 219 207 192 176 162 
25.35 CFS 152 145 138 131 123 112 101 90 
26.55 CFS 78.57 68.07 58.47 49.87 42.30 35.70 30.01 25.14 
27.75 CFS 21.00 17.49 14.54 12.06 9.99 8.26 6.82 5.62 
28.95 CFS 4.64 3.82 3.14 2.58 2.12 1.74 1.43 1.17 
30.15 CFS .96 .79 .64 .53 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.21 WATERSHED INCHES; 9577 CFS-HRS; 7 91 .4 ACRE-FEET 

OPERATION RUNOFF XSECTION 5 

PEAK TIME(HRS) 
12.41 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
1543.7 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = I 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
11.55 CFS 0 2 68 351 919 1422 1528 1183 
12.75 CFS 683 467 391 341 308 284 264 246 
13.95 CFS 230 216 203 192 184 177 173 169 
15.15 CFS 165 161 156 151 146 141 137 132 
16.35 CFS 128 124 121 120 118 116 115 113 
17.55 CFS 111 109 108 106 104 102 101 99 
18.75 CFS 96.99 95.21 93.32 91.36 89.62 87.79 85.98 83.87 
19.95 CFS 81.51 79.39 77.72 76.49 75.45 74.58 73.99 73.55 
21.15 CFS 73.24 73.12 72.91 72.79 72.60 72.34 71.89 71.44 
22.35 CFS 71.00 70.72 70.42 69.92 69.45 69.03 68.84 68.65 
23.55 CFS 68.44 68.27 68.02 67.33 63.66 52.85 34.70 16.00 
24.75 CFS 3.91 . D O  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.77 WATERSHED INCHES; 2385 CFS-HRS; 197.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
12.54 1321.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
11.55 CFS 0 7 5 6 243 590 1005 1271 1301 
12.75 CFS 1066 684 427 341 295 264 242 224 
13.95 CFS 209 195 183 172 163 156 150 146 
15.15 CFS 142 138 135 130 126 122 118 114 
16.35 CFS 110 107 104 101 100 9 8 97 9 5 
17.55 CFS 93.73 92.24 90.76 89.27 87.90 86.46 84.94 83.37 
18.75 CFS 81.87 80.25 78.67 77.11 75.46 73.98 72.45 70.77 
19.95 CFS 69.06 67.26 65.57 64.16 63.09 62.22 61.55 61.02 
21.15 CFS 60.65 60.37 60.23 60.07 59.87 59.71 59.47 59.09 
22.35 CFS 58.73 58.44 58.06 57.76 57.42 57.04 56.69 56.48 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 D l s t ,  100-yr Sediment Storage,1200'Spil2.04TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 14 

23.55 CFS 56.36 56.10 55.95 55.66 53.94 48.95 39.51 26.85 
24.75 CFS 14.39 4.78 .38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.96 WATERSHED INCHES; 2161 CFS-HRS; 178.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME(HRS) 
12.46 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
2799.7 (NULL) 

HRS 
11.55 
12.75 
13.95 
15.15 
16.35 
17.55 
18.75 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

CFS 0 9 124 
CFS 1749 1150 817 
CFS 439 411 386 
CFS 307 299 290 
CFS 238 230 225 
CFS 205 201 198 
CFS 179 175 172 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 8.26 

593 1509 2427 2799 
682 603 548 506 
3 64 347 333 323 
281 272 263 255 
221 218 215 211 
195 192 189 186 
168 165 162 158 

19.95 CFS 151 147 143 141 139 137 136 135 
21.15 CFS 134 133 133 133 13 2 132 13 1 131 
22.35 CFS 130 129 128 128 127 126 126 125 
23.55 CFS 125 124 124 123 118 102 74 4 3 
24.75 CFS 18.30 4.78 .38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.85 WATERSHED INCHES; 4546 CFS-HRS; 375.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS I PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.57 3492.5 (NULL) 
14.26 2511.5 (NULL ) 

HRS 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2 0 .57 

0 1 2 3 6 17 13 6 
1.601 2691 3362 3483 3179 2789 2411 
1942 1919 2026 2201 2368 2476 2511 
2411 2309 2190 2064 1937 1812 1692 
1471 1373 1284 1201 1127 1060 1002 
907 867 831 799 770 743 718 
674 655 637 620 604 589 575 
548 536 524 513 501 489 478 
459 451 443 436 430 424 419 
409 404 399 3 94 390 386 382 
375 372 369 366 364 362 360 
350 332 300 261 225 197 177 
152 145 138 131 123 112 101 

78.57 68.07 58.47 49.87 42.30 35.70 30.01 



TR20 - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION. 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 PASS 1 JOBNO. 1 PAGE 15 

27.75 CFS 21.00 17.49 14.54 12.06 9.99 8.26 6.82 5.62 
28.95 CFS 4.64 3.82 3.14 2.58 2.12 1.74 1.43 1.17 
30.15 CFS .96 .79 .64 .53 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.06 WATERSHED INCHES; 14124 CFS-HRS; 1167.2 ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE I, STORM I, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1197.0 FEET) CAN 
ADD ,336 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1287.26 AC-FT ( .10 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1204.56. * * * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME ( HRS ) 
26.85 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
54.5 * 1205.48 

* FIRST POINT OF FLAT PEAK 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 50 CFS 
RESVOR ( 93. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
10.20 CFS 19.84 19.83 19.82 19.81 19.79 19.78 19.77 19.76 
11.40 CFS 19.74 19.74 19.73 19.77 20.00 20.71 22.09 24.04 
12.60 CFS 26.25 27.84 29.10 30.20 31.16 32.01 32.82 33.65 
13.80 CFS 34.54 35.51 36.53 37.58 38.63 39.48 40.29 41.07 
15.00 CFS 41.79 42.48 43.12 43.71 44.27 44.79 45.27 45.72 
16.20 CFS 46.13 46.52 46.89 47.23 47.56 47.87 48.13 48.34 
17.40 CFS 48.55 48.75 48.95 49.13 49.31 49.49 49.66 49.82 
18.60 CFS 49.98 50.13 50.28 50.43 50.57 50.71 50.84 50.97 
19.80 CFS 51.10 51.22 51.34 51.46 51.58 51.69 51.80 51.91 
21.00 CFS 52.01 52.12 52.22 52.32 52.42 52.52 52.62 52.71 
22.20 CFS 52.81 52.90 52.99 53.08 53.17 53.26 53.35 53.43 
23.40 CFS 53.52 53.60 53.69 53.77 53.86 53.94 54.02 54.09 
24.60 CFS 54.15 54.20 54.24 54.28 54.31 54.34 54.37 54.39 
25.80 CFS 54.41 54.43 54.45 54.46 54.47 54.48 54.49 54.49 
27.00 CFS 54.49 54.49 54.48 54.48 54.47 54.46 54.45 54.44 
28.20 CFS 54.43 54.42 54.41 54.39 54.38 54.37 54.35 54.34 
29.40 CFS 54.33 54.31 54.30 54.28 54.27 54.25 54.24 54.22 
30.60 CFS 54.21 54.19 54.18 54.17 54.15 54.14 54.12 54.11 
31.80 CFS 54.09 54.08 54.06 54.05 54.03 54.02 54.00 53.99 
33.00 CFS 53.97 53.96 53.94 53.93 53.91 53.90 53.88 53.87 
34.20 CFS 53.86 53.84 53.83 53.81 53.80 53.78 53.77 53.75 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROW VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage,1200'Spil2.04TEST 
15:14:21 PASS 1 JOB NO. 1 PAGE 16 

35.40 CFS 53.74 
36.60 CFS 53.62 
37.80 CFS 53.50 
39.00 CFS 53.39 
40.20 CFS 53.27 
41.40 CFS 53.15 
42.60 CFS 53.04 
43.80 CFS 52.92 
45.00 CFS 52.81 
46.20 CFS 52.69 
47.40 CFS 52.57 
48.60 CFS 52.46 
49.80 CFS 52.35 
51.00 CFS 52.23 
52.20 CFS 52.12 
53.40 CFS 52.00 
54.60 CFS 51.89 
55.80 CFS 51.78 
57.00 CFS 51.66 
58.20 CFS 51.55 
59.40 CFS 51.44 
60.60 CFS 51.32 
61.80 CFS 51.21 
63.00 CFS 51.10 
64.20 CFS 50.99 
65.40 CFS 50.88 
66.60 CFS 50.77 
67.80 CFS 50.66 
69.00 CFS 50.54 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.23 WATERSHED INCHES; 3005 CFS-HRS; 24 8 .3 ACRE-FEET 

--- STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .OO RAIN DEPTH = 3.85 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = ,150 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION. 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 17 

PEAK TIMEIHRS) 
12.36 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
3097.4 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
6.15 CFS .30 .90 1.89 3.27 4.83 6.45 8.11 9.81 
7.35 CFS 11.57 13.40 15.30 17.17 19.02 20.87 22.87 25.19 
8.55 CFS 28.06 31.50 35.48 39.89 44.47 49.13 53.53 57.54 
9.75 CFS 61 6 5 7 0 7 7 86 96 108 121 
10.95 CFS 138 157 181 212 2 5 6 357 655 1341 
12.15 CFS 2330 3036 2952 2164 1134 635 496 418 
13.35 CFS 370 334 306 282 261 243 226 213 
14.55 CFS 202 193 186 181 176 171 165 159 
15.75 CFS 153 148 142 137 132 127 124 122 
16.95 CFS 120 118 116 114 111 109 107 106 
18.15 CFS 104 102 100 98 96 94 92 89 
19.35 CFS 87.52 85.62 83.66 81.59 79.27 77.02 75.14 73.73 
20.55 CFS 72.56 71.58 70.82 70.29 69.83 69.59 69.30 69.06 
21.75 CFS 68.80 68.48 67.99 67.48 67.01 66.55 66.22 65.70 
22.95 CFS 65.19 64.66 64.35 64.13 63.82 63.58 63.30 62.67 
24.15 CFS 59.98 51.28 36.44 19.69 6.44 .OO 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFS) 
2.50 WATERSHED INCHES; 3976 CFS-HRS; 328.6 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
12.88 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
1859.8 4.85 

RUNOFF ABOVE BASEFLOW IBASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 3979 CFS-HRS; 328.8 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS ) 
13.54 

PEAK DISCHARGE (CFS PEAK ELEVATIONIFEET) 
1302.8 5.93 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 3979 CFS-HRS; 328.8 ACRE-FEET 

OPERATION RUNOFF XSECTION 2 

PEAK TIME ( HRS ) 
12.30 

PEAK DISCHARGEICFS) PEAK ELEVATION (FEET) 
2510.9 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI 
8.70 CFS .21 .88 2.23 4.30 6.80 9.44 12.09 14.76 



TR20 - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedrment Storage,1200'Spil2.04TEST 
15:14:21 PASS 2 JOBNO. 1 PAGE 18 

9.90 CFS 
11.10 CFS 
12.30 CFS 
13.50 CFS 
14.70 CFS 
15.90 CFS 
17.10 CFS 
18.30 CFS 
19.50 CFS 
20.70 CFS 
21.90 CFS 
23.10 CFS 
24.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.93 WATERSHED INCHES; 2962 CFS-HRS; 244.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.31 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2655.3 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
7.20 CFS .44 .80 1.32 1.97 2.77 3.70 4.76 5.94 
8.40 CFS 7.22 8.63 10.26 12.47 15.44 19.24 23.63 28.37 
9.60 CFS 33.35 38.62 44.47 51.09 58.73 67.28 76.97 87.82 
10.80 CFS 100 115 133 155 183 223 306 592 
12.00 CFS 1257 2180 2654 2288 1514 1037 1102 1280 
13.20 CFS 1449 1548 1568 1533 1461 1368 1266 1161 
14.40 CFS 1059 965 878 800 730 667 610 559 
15.60 CFS 515 476 442 412 385 361 341 324 
16.80 CFS 310 296 284 273 263 254 246 23 8 
18.00 CFS 232 225 219 214 209 204 199 195 
19.20 CFS 190 186 182 178 174 170 166 162 
20.40 CFS 159 156 153 151 148 146 144 142 
21.60 CFS 140 138 137 135 133 132 131 130 
22.80 CFS 129 127 127 126 125 124 123 123 
24 .OO CFS 122 118 107 91 7 5 66 64 6 2 
25.20 CFS 58.43 53.71 48.12 42.28 36.61 31.33 26.56 22.33 
26.40 CFS 18.65 15.49 12.81 10.54 8.64 7.06 5.75 4.67 
27.60 CFS 3.78 3.06 2.47 1.99 1.60 1.28 1.03 .82 
28.80 CFS .66 .52 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6941 CFS-HRS; 573.6 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NLJ ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
15:14:21 PASS 2 JOBNO. 1 PAGE 19 

OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.31 
13.48 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET) 
2655.3 (DIVERT) 
1568.6 (DIVERT ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
7.20 CFS .44 .80 1.32 
8.40 CFS 7.22 8.63 10.26 
9.60 CFS 33.35 38.62 44.47 
10.80 CFS 100 115 133 
12.00 CFS 1257 2180 2654 
13.20 CFS 1449 1548 1568 
14.40 CFS 1059 965 878 
15.60 CFS 515 476 442 
16.80 CFS 310 296 284 
18.00 CFS 232 225 219 
19.20 CFS 190 186 182 
20.40 CFS 159 156 153 
21.60 CFS 140 138 137 
22.80 CFS 129 127 127 
24.00 CFS 122 118 107 
25.20 CFS 58.43 53.71 48.12 
26.40 CFS 18.65 15.49 12.81 
27.60 CFS 3.78 3.06 2.47 
28.80 CFS .66 .52 .42 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.84 SQ.MI. 
1.97 2.77 3.70 4.76 5.94 
12.47 15.44 19.24 23.63 28.37 
51.09 58.73 67.28 76.97 87.82 
155 183 223 306 592 
2288 1514 1037 1102 1280 
1533 1461 1368 1266 1161 
800 730 667 610 559 
412 385 361 341 324 
273 263 254 246 238 
214 209 204 199 195 
178 174 170 166 162 
151 148 146 144 142 
135 133 132 131 130 
126 125 124 123 123 
91 7 5 66 64 6 2 

42.28 36.61 31.33 26.56 22.33 
10.54 8.64 7.06 5.75 4.67 
1.99 1.60 1.28 1.03 .82 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6941 CFS-HRS; 573.6 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
171 CFS-HRS; 573.6 ACRE-FEET 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
12.47 
13.64 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
2617.9 6.16 
1565.9 4.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
2.22 WATERSHED INCHES; 6942 CFS-HRS; 573.7 ACRE-FEET. 

* * *  WARNING ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS . 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 20 

OPERATION REACH XSECTION 25 

PEAK TIME I HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
12.47 2617.9 3.87 
13.64 1565.9 2.91 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6942 CFS-HRS; 573.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME I HRS ) 
12.38 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
4801.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 SQ.MI. 
6.15 CFS .45 1.32 2.85 4.98 7.45 10.06 12.71 15.43 
7.35 CFS 18.23 21.12 24.12 27.10 30.07 33.05 36.25 39.92 
8.55 CFS 44.44 49.84 56.11 63.06 70.34 77.81 84.96 91.43 
9.75 CFS 9 7 104 112 122 136 152 170 192 
10.95 CFS 218 248 286 3 3 5 401 560 990 2050 
12.15 CFS 3517 4649 4686 3657 2120 1084 820 685 
13.35 CFS 600 542 495 456 422 393 366 343 
14.55 CFS 325 311 300 291 283 274 265 255 
15.75 CFS 246 237 229 221 212 205 199 195 
16.95 CFS 192 189 186 182 179 176 172 169 
18.15 CFS 166 163 160 157 153 150 147 144 
19.35 CFS 141 138 134 131 127 124 121 118 
20.55 CFS 116 115 114 113 112 112 111 111 
21.75 CFS 110 110 109 108 107 107 106 105 
22.95 CFS 105 104 103 103 102 102 101 100 
24.15 CFS 96.11 83.61 61.19 35.11 13.28 1.30 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET 

OPERATION REACH XSECTION 30 

PEAK TIME I HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
13.23 2639.1 4.10 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET 

OPERATION REACH XSECTION 5 



TR20 ------.-----.------------------------------------------------------ SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 21 

PEAK TIME (HRS) 
13.79 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
1910.5 4.90 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * *. t 

OPERATION REACH XSECTION 25 

PEAK TIME ( HRS ) 
13.79 

PEAK DISCHARGE (CFS) 
1910.5 

PEAK ELEVATION(FEET) 
3.28 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME ( HRS ) 
12.35 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1790.4 (RUNOFF) 

HRS 
9.45 CFS 
10.65 CFS 
11.85 CFS 
13.05 CFS 
14.25 CFS 
15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = '1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 

.23 .84 2.02 3.86 6.19 9.02 12.33 
2 1 27 3 4 42 53 6 8 90 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.73 WATERSHED INCHES; 2305 CFS-HRS; 190.5 ACRE-FEET 

OPERATION ADDHYD XSECTION 34 

PEAK TIMEIHRS) 
12.36 
13.75 

PEAK DISCHARGE (CFS) 
1978.7 
2101.3 

PEAK ELEVATION (FEET ) 
(NULL) 
(NULL) 



TR20 - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 22 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 6.00 SQ.MI. 
7.20 CFS .25 .55 1.03 1.72 2.61 3.72 5.03 6.53 
8.40 CFS 
9.60 CFS 
10.80 CFS 
12.00 CFS 
13.20 CFS 
14.40 CFS 
15.60 CFS 
16.80 CFS 
18.00 CFS 
19.20 CFS 
20.40 CFS 
21.60 CFS 
22.80 CFS 
24.00 CFS 
25.20 CFS 
26.40 CFS 
27.60 CFS 
28.80 CFS 
30.00 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.24 WATERSHED INCHES; 8676 CFS-HRS; 717.0  ACRE^ FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS ) 
12.43 
13.70 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
4512.7 (NULL) 
3662.3 (NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
7.20 CFS .44 .97 1.80 
8.40 CFS 14.06 17.20 20.61 
9.60 CFS 5 6 6 6 77 

10.80 CFS 178 204 233 
12.00 CFS 1473 2745 4050 
13.20 CFS 2756 3220 3530 
14.40 CFS 2897 2668 2448 
15.60 CFS 1438 1321 1218 
16.80 CFS 808 767 729 
18.00 CFS 568 549 533 
19.20 CFS 453 443 432 
20.40 CFS 376 369 361 
21.60 CFS 326 321 316 
22.80 CFS 295 292 289 
24.00 CFS 277 273 261 
25.20 CFS 163 155 144 
26.40 CFS 65.83 55.99 47.38 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 10.84 
2.99 4.53 6.42 8.65 
24.38 28.83 34.16 40.52 

89 103 119 137 
269 3 13 373 476 
4504 3759 2584 2032 
3653 3634 3517 3338 
2242 2051 1875 1715 
1126 1046 974 910 
695 664 636 611 
517 502 489 476 
423 413 403 393 
354 348 342 3 3 6 
312 308 304 300 
287 285 283 281 
238 210 185 172 
131 117 103 89 

39.91 33.49 28.01 23.35 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.O4TEST 
15:14:21 PASS 2 JOBNO. 1 PAGE 23 

27.60 CFS 16.11 13.34 11.03 9.10 7.50 6.17 5.07 4.16 
28.80 CFS 3.41 2.80 2.29 1.87 1.53 1.25 1.02 .83 
30.00 CFS .67 .55 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = . 0 0  CFS) 
2.23 WATERSHED INCHES; 15618 CFS-HRS; 1290.7 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) 
12.43 
13.70 

PEAK DISCHARGE(CFS) 
4512.7 
3662.3 

PEAK ELEVATION(FEET) 
(DIVERT ) 
(DIVERT ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
7.20 CFS .44 .97 1.80 
8.40 CFS 14.06 17.20 20.61 
9.60 CFS 5 6 66 7 7 
10.80 CFS 178 204 233 
12.00 CFS 1473 2745 4050 
13.20 CFS 2756 3220 3530 
14.40 CFS 2897 2668 2448 
15.60 CFS 1438 1321 1218 
16.80 CFS 808 767 729 
18.00 CFS 568 549 533 
19.20 CFS 453 443 432 
20.40 CFS 376 369 361 
21.60 CFS 326 321 316 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 10.84 
2.99 4.53 6.42 8.65 
24.38 28.63 34.16 40.52 

8 9 103 119 137 
269 313 373 476 
4504 3759 2584 2032 
3653 3634 3517 3338 
2242 2051 1875 1715 
1126 1046 974 910 
695 664 636 611 
517 502 489 476 
423 413 403 393 
354 348 342 336 
312 308 304 300 

22.80 CFS 295 292 289 287 285 283 281 279 
24 .OO CFS 277 273 261 238 210 185 172 167 
25.20 CFS 163 155 144 131 117 103 8 9 7 7 
26.40 CFS 65.83 55.99 47.38 39.91 33.49 28.01 23.35 19.42 
27.60 CFS 16.11 13.34 11.03 9.10 7.50 6.17 5.07 4.16 
28.80 CFS 3.41 2.80 2.29 1.87 1.53 1.25 1.02 .83 
30.00 CFS .67 .55 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.23 WATERSHED INCHES; 15618 CFS-HRS; 1290.7 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * i * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
180 CFS-HRS; 1290.7 ACRE-FEET. 

OPERATION REACH XSECTION 45 



TR20 - - - - - - - - - . - . - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Spll2.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 24 

PEAK TIME (HRS) 
12.61 
13.90 

PEAK DISCHARGE(CFS) 
4335.5 
3632.8 

PEAK ELEVATION(FEET1 
5.07 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.23 WATERSHED INCHES; 15617 CFS-HRS; 1290.6 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) 
12.14 
21.28 
22.28 
23.21 

PEAK DISCHARGE(CFS) 
2639.3 
42.2 
40.6 
39.0 

PEAK ELEVATION(FEET) 
( RUNOFF 1 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = I 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ.MI. 
5.85 CFS .24 .83 1.72 2.68 3.68 4.69 5.72 6.77 
7.05 CFS 7.84 8.97 10.10 11.33 12.54 13.59 14.69 16.01 
8.25 CFS 17.53 19.47 21.91 24.61 27.56 30.43 33.48 36.44 
9.45 CFS 38.52 40.31 42.66 46.38 51.48 57.22 63.96 71.87 
10.65 CFS 81 91 105 120 140 168 210 346 
11.85 CFS 871 1989 2633 1712 643 410 320 265 
13.05 CFS 236 212 193 179 166 153 143 133 
14.25 CFS 125 119 115 112 109 106 102 99 
15.45 CFS 95.26 91.36 88.46 85.86 82.27 78.35 75.81 74.83 
16.65 CFS 74.05 72.59 71.03 69.96 68.82 67.19 65.93 65.11 
17.85 CFS 63.99 62.49 61.53 60.16 58.86 57.83 56.30 55.28 
19.05 CFS 54.14 52.62 51.68 50.69 49.11 47.43 46.17 45.34 
20.25 CFS 44.55 43.84 43.43 42.80 42.69 42.58 42.19 42.25 
21.45 CFS 42.16 41.70 41.66 41.51 40.75 40.58 40.59 40.40 
22.65 CFS 39.71 39.46 39.42 39.00 39.02 38.97 38.58 38.41 
23.85 CFS 38.36 37.64 31.99 16.10 2.28 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2454 CFS-HRS; 202.8 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME ( HRS) 
12.54 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1673.3 5.08 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2455 CFS-HRS; 202.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 



TR20 --------.. . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 25 

PEAK TIME(HRS) 
12.86 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
1234.3 4.11 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2455 CFS-HRS; 202.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME I HRS ) 
12.65 
13.81 

PEAK DISCHARGE ( CFS ) 
5342.9 
4072.6 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
6.60 CFS .41 .82 1.37 
7.80 CFS 9.19 11.68 14.57 
9.00 CFS 3 9 45 53 
10.20 CFS 120 137 155 
11.40 CFS 333 385 452 
12.60 CFS 5272 5083 4092 
13.80 CFS 4072 4016 3868 
15 .OO CFS 2454 2247 2058 
16.20 CFS 1254 1167 1088 
17.40 CFS 782 748 718 
18.60 CFS 587 571 556 
19.80 CFS 481 470 459 
21.00 CFS 403 395 388 
22.20 CFS 355 351 347 
23.40 CFS 328 325 323 
24.60 CFS 282 251 221 
25.80 CFS 139 124 109 
27 .OO CFS 42.25 35.47 29.67 
28.20 CFS 9.66 7.96 6.56 
29.40 CFS 1.99 1.63 1.33 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 12.31 
2.06 2.93 4.01 5.38 
17.81 21.38 25.29 29.55 

61 7 0 8 1 93 
176 199 225 255 
560 807 1468 2710 

3342 3253 3479 3783 
3661 3421 3169 2919 
1886 1730 1589 1464 
1019 958 906 860 
690 665 643 623 
542 529 516 504 
448 438 428 419 
382 376 370 365 
343 340 337 333 
321 319 317 313 
199 186 177 166 
94 81 7 0 59 

24.75 20.59 17.09 14.16 
5.39 4.43 3.63 2.98 
1.09 .88 .72 .58 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.27WATERSHEDINCHES; 18073 CFS-HRS; 1493.5ACRE-FEET 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) 
12.34 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
4518.7 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
9.00 CFS .32 1.49 3.96 7.80 12.57 17.70 23.26 29.57 

10.20 CFS 3 7 4 6 57 7 0 8 5 104 126 155 
11.40 CFS 193 251 382 846 1965 3523 4470 4209 
12.60 CFS 2843 1440 924 760 653 584 532 490 
13.80 CFS 453 422 393 367 346 329 316 3 07 



TR20 - - - - - - . - . - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 PASS 2 JOBNO. 1 PAGE 26 

15.00 CFS 299 291 282 272 262 253 245 236 
16.20 CFS 228 219 212 207 204 201 197 194 
17.40 CFS 190 187 184 181 178 175 171 168 
18.60 CFS 165 161 158 155 151 148 145 141 
19.80 CFS 138 134 130 127 125 123 122 121 
21.00 CFS 120 119 119 118 118 118 117 116 
22.20 CFS 115 114 114 113 112 112 111 110 
23.40 CFS 110 109 109 109 108 102 85 5 5 
24.60 CFS 25.49 5.84 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.84WATERSHEDINCHES; 5687CFS-HRS; 470.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
12.47 

HRS 
8.25 
9.45 

10.65 
11.85 
13.05 
14.25 
15.45 
16.65 
17.85 
19.05 
20.25 
21.45 
22.65 
23.85 
25.05 

PEAK DISCHARGE(CFS) 
3227.1 

PEAK ELEVATION (FEET) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME 

CFS .45 
CFS 22.35 
CFS 72 
CFS 510 
CFS 737 
CFS 301 
CFS 215 
CFS 162 
CFS 140 
CFS 120 
CF S 99.17 
CFS 90.35 
CFS 86.42 
CFS 82.81 
CFS .OO 

INCREMENT 
1.25 
26.61 

84 
1047 
593 
282 
208 
159 
138 
118 

96.93 
90.04 
85.95 
82.25 

DRAINAGE AREA 
7.41 10.60 
40.30 46.22 
13 8 166 
3220 2998 
410 377 
243 236 
187 180 
151 148 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.05 WATERSHED INCHES; 4597 CFS-HRS; 379.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME(HRS) 
12.39 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
7577.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 8.26 SQ.MI. 
8.25 CFS .45 1.25 2.62 4.72 7.45 10.92 15.71 22.12 
9.45 CFS 3 0 3 9 4 9 59 7 0 83 100 119 

10.65 CFS 142 169 203 243 294 359 456 663 
11.85 CFS 1356 3013 5458 7279 7429 5841 3698 2217 
13.05 CFS 1497 1246 1092 982 900 830 770 716 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 27 

14.25 CFS 
15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 
25.05 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.93 WATERSHED INCHES; 10285 CFS-HRS; 850.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME ( HRS ) 
12.49 
13.73 

PEAK DISCHARGE (CFS) 
11750.6 
4916.4 

PEAK ELEVATION (FEET) 
(NULL) 
(NULL) 

HRS 
6.60 CFS 
7.80 CFS 
9.00 CFS 
10.20 CFS 
11.40 CFS 
12.60 CFS 
13.80 CFS 
15.00 CFS 
16.20 CFS 
17.40 CFS 
18.60 CFS 
19.80 CFS 
21 .OO CFS 
22.20 CFS 
23.40 CFS 
24.60 CFS 
25.80 CFS 
27.00 CFS 
28.20 CFS 
29.40 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 

.41 .82 1.37 2.06 2.93 4.01 5.38 
9.19 11.70 14.68 18.26 22.63 27.91 34.27 

50 61 7 5 91 110 130 152 
204 236 274 318 368 428 498 
692 840 1115 1915 3820 6925 9989 

11112 8780 6310 4839 4499 4570 4765 
4902 4785 4584 4329 4049 3764 3488 
2988 2767 2562 2374 2201 2043 1902 
1662 1559 1468 1389 1321 1263 1211 
1120 1081 1044 1011 981 953 927 
879 857 836 817 797 779 761 
726 709 691 674 660 646 635 
614 606 598 591 5 84 577 571 
559 553 548 543 538 533 529 
522 518 515 513 509 498 470 
347 279 228 199 186 177 166 
139 124 109 94 8 1 7 0 5 9 

42.25 35.47 29.67 24.75 20.59 17.09 14.16 
9.66 7.96 6.56 5.39 4.43 3.63 2.98 
1.99 1.63 1.33 1.09 .88 .72 .58 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.14 WATERSHED INCHES; 28358 CFS-HRS; 2343.5 ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1197.0 FEET) CAN 
ADD ,336 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 



TR20 - - - - . - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -  - SCS - 
WTIOOYR WHITE TANK FRS 413, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spll2.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 28 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2377.12 AC-FT ( .18 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1209.21. t * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
26.40 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
77.4 * 1210.07 

* FIRST POINT OF FLAT PEAK 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 73 CFS 
RESVOR ( 94. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 
5.55 CFS 19.84 19.83 19.82 19.81 19.79 19.78 19.77 
6.75 CFS 19.74 19.73 19.72 19.71 19.70 19.69 19.68 
7.95 CFS 19.67 19.66 19.66 19.66 19.66 19.67 19.68 
9.15 CFS 19.72 19.75 19.80 19.85 19.91 19.99 20.08 
10.35 CFS 20.32 20.48 20.66 20.87 21.11 21.40 21.74 
11.55 CFS 22.62 23.24 24.21 26.06 28.58 32.19 36.81 
12.75 CFS 44.58 47.20 48.89 50.15 51.38 52.64 53.95 
13.95 CFS 56.58 57.77 58.88 59.93 60.90 61.81 62.64 
15.15 CFS 64.13 64.78 65.39 65.96 66.47 66.93 67.36 
16.35 CFS 68.14 68.49 68.81 69.13 69.42 69.70 69.97 
17.55 CFS 70.48 70.72 70.95 71.18 71.39 71.60 71.81 
18.75 CFS 72.20 72.39 72.57 72.75 72.92 73.09 73.25 
19.95 CFS 73.57 73.72 73.87 74.01 74.15 74.29 74.42 
21.15 CFS 74.68 74.81 74.93 75.06 75.18 75.30 75.42 
22.35 CFS 75.65 75.77 75.88 75.99 76.11 76.22 76.33 
23.55 CFS 76.54 76.65 76.75 76.86 76.96 77.06 77.13 
24.75 CFS 77.23 77.26 77.28 77.30 77.32 77.34 77.35 
25.95 CFS 77.38 77.38 77.39 77.39 77.39 77.39 77.38 
27.15 CFS 77.37 77.36 77.35 77.34 77.33 77.32 77.31 
28.35 CFS 77.29 77.27 77.26 77.25 77.24 77.22 77.21 
29.55 CFS 77.18 77.17 77.16 77.14 77.13 77.12 77.10 
30.75 CFS 77.07 77.05 77.03 77.01 76.99 76.98 76.96 
31.95 CFS 76.92 76.90 76.88 76.86 76.85 76.83 76.81 
33.15 CFS 76.77 76.75 76.73 76.72 76.70 76.68 76.66 
34.35 CFS 76.62 76.60 76.59 76.57 76.55 76.53 76.51 
35.55 CFS 76.47 76.46 76.44 76.42 76.40 76.38 76.36 
36.75 CFS 76.33 76.31 76.29 76.27 76.25 76.23 76.22 
37.95 CFS 76.18 76.16 76.14 76.12 76.11 76.09 76.07 
39.15 CFS 76.03 76.01 75.99 75.98 75.96 75.94 75.92 
40.35 CFS 75.88 75.87 75.85 75.83 75.81 75.79 75.77 
41.55 CFS 75.74 75.72 75.70 75.68 75.66 75.65 75.63 
42.75 CFS 75.59 75.57 75.56 75.54 75.52 75.50 75.48 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlrnent Storage,1200'Spl12.04TEST 
15:14:21 PASS 2 JOB NO. 1 PAGE 29 

43.95 CFS 75.45 
45.15 CFS 75.30 
46.35 CFS 75.15 
47.55 CFS 75.01 
48.75 CFS 74.86 
49.95 CFS 74.72 
51.15 CFS 74.57 
52.35 CFS 74.43 
53.55 CFS 74.29 
54.75 CFS 74.14 
55.95 CFS 74.00 
57.15 CFS 73.86 
58.35 CFS 73.71 
59.55 CFS 73.57 
60.75 CFS 73.43 
61.95 CFS 73.29 
63.15 CFS 73.15 
64.35 CFS 73.00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.31WATERSHEDINCHES; 4051CFS-HRS; 334.8 ACRE-FEET. 

- - -  STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE ---  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spil2.04TEST 
15:14:21 SUMXARY, JOB NO. 1 PAGE 30 

SUMMARY TABLE 1 
- - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 3.85 inches +VD 24.00 hr DURATION, BEGINS AT .0 hrs. 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT .I50 HOURS 

ALTERNATE 1 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 1 RUNOFF 2.46 1.44 ---  12.40 1705 693.1 
XSECTION 5 REACH 2.46 1.44 3.80 13.07 1009 410.2 
XSECTION 10 REACH 2.46 1.44 4.99 13.72 733 298.0 
XSECTION 2 RUNOFF 2.38 .84 - - - 12.36 900 378.2 
XSECTION 12 ADDHYD 4.84 1.15 - - -  12.37 915 189.0 

XSECTION 12 DIVERT 4.84 1.15 - - -  12.37 915 189 .O 
XSECTION 200 DIVERT .00 1.15 ---  .OO 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.15 3.34 13.90 857 177.1 
XSECTION 25 REACH 4.84 1.15 2.08 14.08 853 176.2 
XSECTION 3 RUNOFF 3.94 1.44 ---  12.41 2671 677.9 

XSECTION 30 REACH 3.94 1.44 3.47 13.42 1395 354.1 
XSECTION 5 REACH 3.94 1.44 3.80 14.04 1008 255.8 
XSECTION 25 REACH 3.94 1.44 2.31 14.22 1006 255.3 
XSECTION 4 RUNOFF 2.06 .66 - - -  12.43 527 255.8 
XSECTION 34 ADDHYD 6.00 1.17 - - -  14.19 1085 180.8 

XSECTION 35 ADDHYD 10.84 1.16 - - -  14.14 1936 178.6 
XSECTION 35 DIVERT 10.84 1.16 - - -  14.14 1936 178.6 
XSECTION 199 DIVERT .OO 1.16 - - -  .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.16 3.21 14.40 1901 175.4 
XSECTION 6 RUNOFF 1.47 1.53 - - - 12.15 1541 1048.3 

XSECTION 60 REACH 1.47 1.53 4.20 12.59 858 583.7 
XSECTION 67 REACH 1.47 1.53 3.12 13.11 621 422.4 
XSECTION 64 ADDHYD 12.31 1.21 - - -  14.31 2131 173.1 
XSECTION 5 RUNOFF 4.78 .77 - - - 12.41 1544 323 .0 
XSECTION 7 RUNOFF 3.48 .96 - - -  12.54 1321 379.6 

XSECTION 75 ADDHYD 8.26 .85 - - -  12.46 2800 339.0 
XSECTION 76 ADDHYD 20.57 1.06 - - -  12.57 3492 169.8 
STRUCTURE 1 RESVOR 20.57 .23 1205.48 54F 2.6 26.85F 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 SUMMARY, JOB NO. 1 PAGE 31 

SUMMARY TABLE 1 
- - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTJpE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 1 RUNOFF 2.46 2.50 
XSECTION 5 REACH 2.46 2.51 
XSECTION 10 REACH 2.46 2.51 
XSECTION 2 RUNOFF 2.38 1.93 
XSECTION 12 ADDHYD 4.84 2.22 

XSECTION 12 DIVERT 4.84 2.22 
XSECTION 200 DIVERT .OO 2.22 
XSECTION 20 REACH 4.84 2.22 
XSECTION 25 REACH 4.84 2.22 
XSECTION 3 RUNOFF 3.94 2.51 

XSECTION 30 REACH 3.94 2.51 
XSECTION 5 REACH 3.94 2.51 
XSECTION 25 REACH 3.94 2.51 
XSECTION 4 RUNOFF 2.06 1.73 
XSECTION 34 ADDHYD 6.00 2.24 

XSECTION 35 ADDHYD 10.84 2.23 
XSECTION 35 DIVERT 10.84 2.23 
XSECTION 199 DIVERT .OO 2.23 
XSECTION 45 REACH 10.84 2.23 
XSECTION 6 RUNOFF 1.47 2.59 

XSECTION 60 REACH 1.47 2.59 
XSECTION 67 REACH 1.47 2.59 
XSECTION 64 ADDHYD 12.31 2.27 
XSECTION 5 RUNOFF 4.78 1.84 
XSECTION 7 RUNOFF 3.48 2.05 



TR20 - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Sp112.04TEST 
15:14:21 SUMMARY, JOB NO. 1 PAGE 32 

SUMMARY TABLE 1 
- - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAX DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
( S Q  MI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

XSECTION 75 ADDHYD 8.26 1.93 - - -  12.39 7577 917.3 
XSECTION 76 ADDHYD 20.57 2.14 - - - 12.49 11751 571.3 
STRUCTURE 1 RESVOR 20.57 .31 1210.07 26.40F 77F 3.7 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spi12.04TEST 
15:14:21 SUMMARY, JOB NO. 1 PAGE 33 

SUMMARY TABLE 2 
- - - - - - - - - - - - - - -  

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
- - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN - - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - -  LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (X) (MI (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

5 9100 1678 12.4 1008 13.1 .78 1.24 .457 .600 .23 
10 9100 1008 13 .I 729 13.6 -67 1.31 .I99 .724 .26 
20 3332 887 12.3 855 13.9 .11 1.68 .007 .963 .73? 
25 1950 855 13.9 853 14.1 .046 1.75 .004 .998 .86? 
30 8865 2652 12.4 1374 13.4 1.08 1.14 .588 .518 .18 

ALTERNATE 2 STORM 1 
- - - - - - -  - .---------------- 

5 9100 3036 12.3 1857 12.9 1.09 1.18 .473 .612 .23 
10 9100 1857 12.9 1301 13.5 1.29 1.17 .260 .700 .23 
20 3332 2654 12.3 2611 12.4 .13 1.65 .008 .984 .92? 
25 1950 2611 12.4 2611 12.4 .048 1.74 .004 1.000 1.00? 
30 8865 4686 12.4 2632 13.2 1.21 1.12 .571 .562 .19 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spil2.04TEST 
15:14:21 SUMMARY, JOB NO. 1 PAGE 34 

SUMMARY TABLE 3 
- - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . .  
ID (SQ MI) 1 

STRUCTURE 1 20.57 
- - - - - - - - - - - - - - - - .. - - - - - - - - - . 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 1 2.46 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 2 2.38 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 3 3.94 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 4 2.06 
- - - - - - - - - - - - . - . . - - - - - - - - - - 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 5 4.78 
- - - - - - - - - - -  - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 6 1.47 
--------------.------------ 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 7 3.48 
- - - - - - - -  . .  ~ 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 10 2.46 
- - - - - - . - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 12 4.84 
- - - - - - . . .. . - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage,1200'Spi12.04TEST 
15:14:21 SUMMARY, JOB NO. 1 PAGE 35 

SUMMARY TABLE 3 
- - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( 7 )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 20 4.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 857 
ALTERNATE 2 2618 

XSECTION 25 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1006 
ALTERNATE 2 1910 

XSECTION 30 3.94 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1395 
ALTERNATE 2 2639 

XSECTION 34 6.00 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1085 
ALTERNATE 2 2101 

XSECTION 35 10.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1936 
ALTERNATE 2 4513 

XSECTION 45 10.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1901 
ALTERNATE 2 4335 

XSECTION 60 1.47 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 858 
ALTERNATE 2 1673 

XSECTION 64 12.31 

ALTERNATE 1 2131 
ALTERNATE 2 5343 

XSECTION 67 1.47 
-----.--------------------- 

ALTERNATE 1 621 
ALTERNATE 2 1234 

XSECTION 75 8.26 
- .. - - - - . .. . . - - - - - - - - - - - - - - - - - 

ALTERNATE 1 2800 
ALTERNATE 2 7577 



TR20 SCS - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Spil2.04TEST 
15:14:21 SUMMARY, JOB NO. 1 PAGE 36 

SUMMARY TABLE 3 
- - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 199 .OO 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 200 .OO 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 



TR20 - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Sp112.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = 100INN.DAT 
OUTPUT = 1000UT.OUT 

, GIVEN DATA FILE 
, DATED 01/21/**,15:14:21 

FILES GENERATED - DATED 01/21/**,15:14:21 

FILE 1000UT.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 4, MESSAGES = 8 

JOB ENDED AT 15:14:21 
* * *  TR-20 RUN COMPLETED * * *  





JOB TR-20 WTlOOYR 
TITLE WHITE TANK 
TITLE 200-yr, 24 
4 DIMHYD 
8 0.0 
8 .47 
8 1.0 
8 .47 
9 ENDTBL 
5 RAINFL 2 
8 .oooo 
8 .0051 
8 .0105 
8 .0161 
8 .0220 
8 .0281 
8 .0345 
8 .0411 
8 .0480 
8 .0553 
8 .0630 
8 -0712 
8 .0800 
8 .0892 
8 .0990 
8 .I093 
8 .I200 
8 .I322 
8 .I470 
8 .I630 
8 .I810 
8 .2040 
8 .2350 
8 .2830 
8 .6630 
8 .7350 
8 .7720 
8 .7990 
8 .a200 
8 .a376 
8 .8535 
8 .a676 
8 .a800 
8 .a912 
8 .go18 
8 .9117 
8 .9210 
8 .9297 
8 .9377 
8 .9452 
8 .9520 
8 .9584 
8 .9647 
8 .9709 
8 .9770 
8 .9829 

PASS=001 SUMMARY 
FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROUTING 
-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spillway 

.0556 WT3 

.03 .10 .19 .31 

.66 .82 .93 .99 

.99 .93 .82 .66 

.31 .03 .OO .OO 

TYPE I1 
.0041 
.0094 
.0150 
.0208 
.0269 
.0332 
.0398 
.0466 
.0538 
.0614 
.0696 
.0782 
.0874 
.0970 
.1072 



8 . 9 8 8 7  
8 . 9 9 4 4  
8 1 . 0 0 0  
9 ENDTBL 
2 XSECTN 0 0 5  
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 0 1 0  
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 0 2 0  
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 0 2 5  

REACHC 

REACHB 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

REACHA 



8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
3 STRUCT 01 
8 1178.0 
8 1188.0 
8 1193.0 
8 1199.2 
8 1202.0 
8 1204.0 
8 1206.0 
8 1208.0 
8 1210.0 
8 1212.0 
8 1213.0 
8 1214.0 
8 1215.0 
8 1216.0 
8 1217.0 
8 1218 .O 
8 1219.0 
8 1220.0 
9 ENDTBL 
6 RUNOFF 1 001 1 2.46 
6 REACH 3 005 1 7 9100. 
6 REACH 3 010 7 2 9100. 
6 RUNOFF 1002 3 2.38 
6 ADDHYD 4 012 2 3 1 
6 DIVERT 6 012 1 4 7 4100. 
6 REACH 3 020 4 7 3332. 
6 REACH 3 025 7 5 1950. 
6 RUNOFF 1003 6 3.94 
6 REACH 3 030 6 7 8865. 
6 REACH 3 005 7 1 8865. 
6 REACH 3 025 1 7 1950. 
6 RUNOFF 1004 1 2.06 
6 ADDHYD 4 034 7 1 2 
6 ADDHYD 4 035 5 2 3 
6 DIVERT 6 035 3 4 7 11000. 

INPUT DATA 

12000. 
14000. 
16000. 
18000. 

8.77 
0.0 
5. 
50. 
100. 
200. 
400. 
800. 
1600. 
3200. 
6400. 
12800. 
25600. 
51200. 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 



6 REACH 3 0 4 5  4 5 4 2 0 0 .  
6 RUNOFF 1 006  2 1 . 4 7  8 7 . 7  
6 REACH 3 060  2 3 7 5 4 0 .  
6 REACH 3 067  3 4 5 1 4 0 .  
6 ADDHYD 4 064 5 4 3 
6 RUNOFF 1 005  6 4 . 7 8  7 8 . 8  
6 RUNOFF 1 007  7 3 . 4 8  8 1 . 7  
6 A D D H Y D 4 0 7 5  6 7 1  
6 ADDHYD 4 076  1 3  2 
6 RESVOR 2 .  0 1  2 1 1 1 9 7 . 0  
ENDATA 
7 LIST 1 . 0  
7 INCREM 6 0 . 1 5  
7 COMPUT 7 0 0 1  0 1  0 .  4 . 2 8  

1 REACH A 
0 . 4 7  1 1  

1 CP6CP7 
1 BOSS#5 
1 1  

0 . 7 8  1 1  
1 . 0 1  1 1  

1 1  
1 1  1 
1 1  1 

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  4 . 2 8  1 . 0  2 2 0 2  0 1  

ENDCMP 1 
ENDJOB 2 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WTlOOYR WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
15:16:33 PASS 1 JOB NO. 1 PAGE 1 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 
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EXECUTIVE CONTROL LIST 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .I000 

.4700 .6600 .a200 
1.0000 .9900 .9300 
.4700 .3100 .0300 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 
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TABLE NO. TIME INCREMENT 
RAINFL 1 .lo00 

.I250 

.I391 

.I560 

.I746 

.I940 

.2190 

.2540 

.3030 

.5150 

.5830 

.6230 

.6555 

.6840 

.7092 

.7320 

.7523 

.7700 

.7862 

.8020 

.a173 

.a320 

.8462 

.8600 

.8733 

.8860 

.8982 

.9100 

.9212 

.9320 

.9423 

.9520 

.9613 

.9700 

.9783 

.9860 

.9933 
1.0000 

ENDTBL 
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STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 
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EXECUTIVE CONTROL INCREM MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.28 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 1 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
12.39 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2110.8 ( RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 
9.90 CFS .14 .66 2.05 4.52 8.28 13.13 19.03 
11.10 CFS 3 5 4 7 63 8 5 140 314 763 
12.30 CFS 2030 2064 1596 891 518 407 346 
13.50 CFS 280 257 23 8 221 206 193 181 
14.70 CFS 165 160 156 152 147 142 137 
15.90 CFS 128 124 120 115 111 108 107 
17.10 CFS 103 102 100 98 9 6 95 93 
18.30 CFS 89.87 88.14 86.52 84.73 83.01 81.32 79.48 
19.50 CFS 76.19 74.49 72.71 70.67 68.72 67.10 65.87 
20.70 CFS 64.02 63.38 62.94 62.57 62.39 62.16 61.97 
21.90 CFS 61.51 61.11 60.68 60.29 59.90 59.63 59.20 
23.10 CFS 58.31 58.06 57.89 57.63 57.45 57.22 56.69 
24.30 CFS 46.42 32.99 17.83 5.79 .35 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 2783 CFS-HRS: 230.0 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
13.06 

PEAK DISCHARGE (CFS PEAK ELEVATION(FEET) 
1263.0 4.15 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 2783 CFS-HRS; 230.0 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
13.71 

PEAK DISCHARGE(CFS) 
908.0 

PEAK ELEVATION(FEET) 
5.33 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 2783 CFS-HRS; 230.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS ) 
12.35 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1217.2 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
11.40 CFS 0 1 10 93 383 875 1197 1128 
12.60 CFS 742 397 298 250 220 200 184 170 
13.80 CFS 159 148 139 131 124 118 114 111 
15.00 CFS 109 106 103 100 96 9 3 90 8 7 
16.20 CFS 84.29 81.16 78.81 77.42 76.48 75.40 74.18 73.02 
17.40 CFS 71.83 70.63 69.46 68.44 67.37 66.26 65.02 63.88 
18.60 CFS 62.71 61.45 60.30 59.03 57.80 56.65 55.44 54.30 
19.80 CFS 52.89 51.36 50.05 49.05 48.29 47.66 47.08 46.73 
21.00 CFS 46.45 46.29 46.18 46.04 45.96 45.81 45.62 45.32 
22.20 CFS 45.02 44.71 44.59 44.34 43.98 43.67 43.44 43.34 
23.40 CFS 43.16 43.10 42.91 42.74 42.24 39.85 31.55 19.34 
24.60 CFS 7.71 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.08 WATERSHED INCHES; 1655 CFS-HRS; 136.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.35 
13.67 

PEAK DISCHARGE (CFS) 
1245.6 
1075.3 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HRS 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 
27.75 CFS 
28.95 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 

0 1 1 2 4 16 103 396 
893 1222 1163 801 510 521 642 807 
958 1048 1075 1058 1011 949 879 808 
739 676 618 565 518 475 437 403 
373 348 326 306 288 273 260 250 
240 231 222 214 207 201 195 190 
185 181 176 172 169 165 162 158 
155 152 149 145 142 139 136 134 
131 129 127 125 123 121 119 118 
116 115 113 112 111 110 109 108 
107 107 106 105 105 104 104 103 

99.95 91.29 78.74 66.78 58.74 58.29 57.33 55.36 
52.02 47.40 41.98 36.41 31.08 26.20 21.86 18.09 
14.86 12.14 9.86 7.98 6.43 5.16 4.14 3.30 
2.63 2.09 1.66 1.31 1.03 .82 .64 .50 
.40 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.35 
13.67 

HRS 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
1245.6 (DIVERT) 
1075.3 (DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 

0 1 1 2 4 16 
893 1222 1163 801 510 521 
958 1048 1075 1058 1011 949 
739 676 618 565 518 475 
373 348 326 306 288 273 

19.35 CFS 155 152 149 145 142 139 136 134 
20.55 CFS 131 129 127 125 123 121 119 118 
21.75 CFS 116 115 113 112 111 110 109 108 
22.95 CFS 107 107 106 105 105 104 104 103 
24.15 CFS 99.95 91.29 78.74 66.78 58.74 58.29 57.33 55.36 
25.35 CFS 52.02 47.40 41.98 36.41 31.08 26.20 21.86 18.09 
26.55 CFS 14.86 12.14 9.86 7.98 6.43 5.16 4.14 3.30 
27.75 CFS 2.63 2.09 1.66 1.31 1.03 .82 .64 .50 
28.95 CFS .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 

OUTPUT #2 DI-RTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
141 CFS-HRS; 366.8 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS ) 
12.54 
13.86 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1180.6 3.99 
1067.3 3.80 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 
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OPERATION REACH XSECTION 25 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
12.70 1166.3 2.48 
14.02 1065.1 2.37 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
12.41 3318.4 (RUNOFF ) 

HRS 
9.90 CFS 
11.10 CFS 
12.30 CFS 
13.50 CFS 
14.70 CFS 
15.90 CFS 
17.10 CFS 
18.30 CFS 
19.50 CFS 
20.70 CFS 
21.90 CFS 
23.10 CFS 
24.30 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

.19 .99 3.02 
56 74 98 

3132 3285 2681 
453 416 3 84 
266 257 250 
206 199 192 
166 163 160 
144 141 139 
122 120 117 
103 102 101 

98.62 97.95 97.24 
93 .50 93.03 92.76 
76.37 55.46 31.71 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 3.94 
6.78 12.56 20.09 29.57 
133 209 472 1128 
1592 876 669 566 
357 333 311 293 
244 237 229 221 
185 179 174 171 
157 155 152 149 
13 6 133 131 128 
114 110 108 106 
100 100 100 99 

96.66 95.97 95.54 94.89 
92.34 92.05 91.68 91.11 
11.28 1.18 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS ) 
13.26 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1740.0 3.69 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME(HRS) 
13.86 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1258.8 4.15 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
14.02 1257.3 2.58 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS) 
12.42 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
751.8 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .150 hr, DRAINAGE AREA = 2.06 SQ.MI. 
11.55 CFS 0 1 34 171 440 682 747 587 
12.75 CFS 345 228 191 166 150 138 128 119 
13.95 CFS 112 105 9 8 9 3 89 8 6 8 4 8 2 
15.15 CFS 79.95 77.82 75.45 72.99 70.68 68.45 66.30 64.04 
16.35 CFS 61.75 59.90 58.66 57.90 57.15 56.32 55.45 54.57 
17.55 CFS 53.71 52.86 52.07 51.29 50.47 49.57 48.71 47.86 
18.75 CFS 46.91 46.05 45.16 44.20 43.36 42.48 41.59 40.58 
19.95 CFS 39.45 38.42 37.60 36.99 36.48 36.07 35.77 35.56 
21.15 CFS 35.40 35.34 35.24 35.18 35.07 34.96 34.75 34.53 
22.35 CFS 34.33 34.16 34.03 33.79 33.56 33.37 33.26 33.18 
23.55 CFS 33.07 32.96 32.87 32.53 30.81 25.59 17.14 8.38 
24.75 CFS 2.04 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.87 WATERSHED INCHES; 1160 CFS-HRS; 95.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS 1 
12.42 
14.00 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
780.6 (NULL) 
1366.1 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 
11.10 CFS 0 1 1 2 5 4 1 
12.30 CFS 704 777 630 414 356 440 
13 .50 CFS 1059 1229 1326 1364 1356 1318 
14.70 CFS 1120 1045 971 900 832 768 
15.90 CFS 607 - 563 524 489 458 430 
17.10 CFS 365 347 331 316 302 290 
18.30 CFS 260 252 245 238 231 225 
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19.50 CFS 
20.70 CFS 
21.90 CFS 
23.10 CFS 
24.30 CFS 
25.50 CFS 
26.70 CFS 
27.90 CFS 
29.10 CFS 
30.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.45 WATERSHED INCHES; 5618 CFS-HRS; 464.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
12.61 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION (FEET) 
1725.8 (NULL) 

14.01 2430.9 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
11.10 CFS 0 1 2 3 7 45 194 
12.30 CFS 1014 1513 1725 1564 1254 1053 1151 
13.50 CFS 1814 2133 2337 2423 2415 2343 2231 
14.70 CFS 1953 1809 1670 1539 1417 1304 1200 
15.90 CFS 1023 948 882 823 771 725 685 
17.10 CFS 618 590 564 541 520 500 483 
18.30 CFS 452 439 427 416 405 395 386 
19.50 CFS 369 361 353 345 338 330 323 
20.70 CFS 311 305 299 294 289 284 279 
21.90 CFS 271 267 263 259 256 253 251 
23.10 CFS 246 244 242 241 239 238 236 
24.30 CFS 226 215 199 181 166 157 153 
25.50 CFS 143 135 124 111 98 86 74 
26.70 CFS 53.69 45.34 38.10 31.89 26.60 22.12 18.35 
27.90 CFS 12.55 10.35 8.53 7.01 5.76 4.73 3.88 
29.10 CFS 2.61 2.13 1.74 1.43 1.17 .95 .78 
30.30 CFS .51 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS-HRS; 831.1 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.61 
14.01 

PEAK ELEVATION(FEET) 
(DIVERT ) 
(DIVERT ) 
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HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.10 CFS 0 1 2 
12.30 CFS 1014 1513 1725 
13.50 CFS 1814 2133 2337 
14.70 CFS 1953 1809 1670 
15.90 CFS 1023 948 882 
17.10 CFS 618 590 564 
18.30 CFS 452 439 427 
19.50 CFS 369 361 3 53 
20.70 CFS 311 305 299 
21.90 CFS 271 267 263 
23.10 CFS 246 244 242 
24.30 CFS 226 215 199 
25.50 CFS 143 13 5 124 
26.70 CFS 53.69 45.34 38.10 
27.90 CFS 12.55 10.35 8.53 
29.10 CFS 2.61 2.13 1.74 
30.30 CFS .51 .42 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 10.84 

3 7 45 194 
1564 1254 1053 1151 
2423 2415 2343 2231 
1539 1417 1304 1200 
823 771 725 685 
541 520 500 483 
416 405 395 386 
345 338 330 323 
294 289 284 279 
259 256 253 251 
241 239 238 236 
181 166 157 153 
111 98 86 74 

31.89 26.60 22.12 18.35 
7.01 5.76 4.73 3.88 
1.43 1.17 .95 .78 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS-HRS; 831.1 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
154 CFS-HRS; 831.1 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME ( HRS ) 
12.82 
14.26 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
1610.4 2.90 
2394.9 3.62 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS-HRS; 831.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME ( HRS ) 
12.15 
21.35 
22.30 
23.29 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
1881.8 (RUNOFF ) 
38.5 (RUNOFF ) 
37.1 (RUNOFF ) 
35.7 (RUNOFF) 
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HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .15 0 hr , DRAINAGE AREA = 1.47 
9.60 CFS .13 .80 2.25 4.30 6.73 9.68 13.21 
10.80 CFS 23 29 3 7 48 6 3 87 165 
12.00 CFS 1292 1882 1313 533 339 268 223 
13.20 CFS 181 165 153 143 132 124 116 
14.40 CFS 104 100 9 8 96 9 3 90 87 
15.60 CFS 80.64 78.18 75.98 72.91 69.53 67.38 66.55 
16.80 CFS 64.68 63.37 62.48 61.51 60.12 59.06 58.34 
18.00 CFS 56.06 55.29 54.13 53.00 52.10 50.73 49.84 
19.20 CFS 47.51 46.73 45.87 44.44 42.95 41.82 41.10 
20.40 CFS 39.80 39.42 38.88 38.83 38.73 38.37 38.45 
21.60 CFS 38.02 37.96 37.87 37.20 37.05 37.08 36.92 
22.80 CFS 36.11 36.11 35.69 35.72 35.71 35.39 35.22 
24.00 CFS 34.68 29.57 14.80 1.79 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.85 WATERSHED INCHES; 1757 CFS-HRS; 145.2 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) 
12.58 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1096.7 4.51 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.85 WATERSHED INCHES; 1758 CFS-HRS; 145.3 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS) 
12.93 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
797.6 3.50 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.85 WATERSHED INCHES; , 1758 CFS-HRS; 145.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS ) 
12.85 
14.18 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2376.9 (NULL) 
2649.6 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
10.35 CFS .40 .97 1.89 3.18 4.90 7.12 10.00 13.78 
11.55 CFS 19 26 3 6 71 198 517 1085 1808 
12.75 CFS 2306 2363 2130 1858 1770 1882 2114 2363 
13.95 CFS 2548 2639 2642 2577 2466 2327 2175 2021 
15.15 CFS 1870 1728 1594 1471 1358 1255 1162 1079 
16.35 CFS 1005 939 880 828 782 742 707 675 
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17.55 CFS 
18.75 CFS 
19.95 CFS 
21.15 CFS 
22.35 CFS 
23.55 CFS 
24.75 CFS 
25.95 CFS 
27.15 CFS 
28.35 CFS 
29.55 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.49 WATERSHED INCHES; 11814 CFS-HRS; 976.3 ACRE-FEET 

OPERATION RUNOFF XSECTION 5 

PEAK TIME ( HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.40 2122.4 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
11.55 CFS 0 10 131 567 1352 1997 2083 1560 
12.75 CFS 871 590 492 428 386 355 329 306 
13.95 CFS 287 268 252 238 228 220 214 209 
15.15 CFS 204 198 192 186 180 174 168 163 
16.35 CFS 157 152 149 147 145 143 140 138 
17.55 CFS 13 6 134 132 13 0 128 125 123 121 
18.75 CFS 118 116 114 111 109 107 105 102 
19.95 CFS 99.32 96.74 94.67 93.16 91.86 90.79 90.05 89.49 
21.15 CFS 89.10 88.93 88.66 88.50 88.25 87.91 87.34 86.78 
22.35 CFS 86.23 85.87 85.49 84.87 84.29 83.77 83.52 83.27 
23.55 CFS 83.01 82.78 82.46 81.65 77.17 64.16 42.06 19.40 
24.75 CFS 4.66 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.00 WATERSHED INCHES; 3087 CFS-HRS; 255.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.53 1733.9 ( RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.25 CFS 0 1 5 
12.45 CFS 1686 1695 1361 
13.65 CFS 297 274 255 
14.85 CFS 182 177 172 
16.05 CFS 143 13 8 133 
17.25 CFS 117 115 113 

ALTERNATE = 1, 
hr , DRAINAGE 

24 103 
863 516 
238 223 
168 163 
129 125 
111 109 

STORM = 1 
AREA = 3.48 SQ.MI. 
371 839 1375 
419 361 324 
209 198 189 
158 153 148 
122 120 119 
107 106 104 
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18.45 CFS 102 100 9 8 96 9 5 93 91 89 
19.65 CFS 86.96 84.91 82.83 80.65 78.62 76.91 75.64 74.58 
20.85 CFS 73.75 73.12 72.66 72.31 72.11 71.92 71.67 71.46 
22.05 CFS 71.15 70.70 70.27 69.89 69.42 69.06 68.66 68.19 
23.25 CFS 67.77 67.50 67.33 67.03 66.83 66.40 64.43 58.31 
24.45 CFS 47.04 32.03 17.30 5.67 .61 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.22 WATERSHED INCHES; 2734 CFS-HRS; 225.9 ACRE-FEET. 

PEAK TIME(HRS) 
12.44 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3771.1 (NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.25 CFS 0 1 5 
12.45 CFS 3769 3255 2233 
13.65 CFS 626 581 542 
14.85 CFS 396 386 376 
16.05 CFS 311 300 290 
17.25 CFS 257 253 249 
18.45 CFS 225 221 217 
19.65 CFS 192 187 182 
20.85 CFS 164 163 162 
22.05 CFS 158 157 156 
23.25 CFS 151 151 150 
24.45 CFS 89.10 51.43 21.95 

ALTERNATE = 1, STORM 
hr , DRAINAGE AREA = 

3 3 234 93 8 
1452 1008 84 8 
506 475 448 
366 355 344 
281 274 269 
245 241 237 
213 208 2 04 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.09 WATERSHED INCHES; 5822 CFS-HRS; 481.1 ACRE-FEET 

OPERATION ADDHYD XSECTION 76 

PEAK TIME(HRS) 
12.57 
14.12 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
5080.1 (NULL) 
3146.8 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = I, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
10.35 CFS .40 .97 1.89 3.18 4.90 7.12 10.09 14.70 
11.55 CFS 2 4 59 270 1009 2389 3889 4854 5063 
12.75 CFS 4539 3816 3138 2705 2517 2560 2739 2944 
13.95 CFS 3090 3146 3117 3025 2891 2735 2571 2406 
15.15 CFS 2246 2094 1949 1815 1690 1576 1473 1379 
16.35 CFS 1295 1219 1154 1097 1047 1003 964 928 
17.55 CFS 895 865 837 812 788 766 746 727 
18.75 CFS 708 691 675 660 645 631 617 603 
19.95 CFS 589 575 562 550 540 530 521 513 
21.15 CFS 505 499 493 487 481 476 470 465 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
15:16:33 PASS 1 JOB NO. 1 PAGE 15 

22.35 CFS 460 455 451 447 443 439 436 433 
23.55 CFS 430 428 426 423 414 393 354 306 
24.75 CFS 260 222 197 180 169 161 153 144 
25.95 CFS 133 120 107 93 8 1 70 5 9 50 
27.15 CFS 42.25 35.43 29.61 24.66 20.48 16.97 14.04 11.59 
28.35 CFS 9.55 7.86 6.46 5.31 4.36 3.57 2.93 2.40 
29.55 CFS 1.96 1.60 1.31 1.07 .88 .71 .58 .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.33 WATERSHED INCHES; 17636 CFS-HRS; 1457.4 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1197.0 FEET) CAN 
ADD .336 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1552.34 AC-FT ( .I2 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1205.89. * * * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS ) 
26.84 

PEAK DISCHARGE (CFS) 
60.4 

PEAK ELEVATION (FEET) 
1206.76 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 56 CFS 
RESVOR ( 93. 'F, OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * * 

HRS 
9.45 CFS 

10.65 CFS 
11.85 CFS 
13.05 CFS 
14.25 CFS 
15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 
25.05 CFS 
26.25 CFS 
27.45 CFS 
28.65 CFS 
29.85 CFS 
31.05 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 

19.84 19.83 19.82 19.81 19.79 19.78 19.77 19.76 
19.74 19.73 19.72 19.71 19.71 19.70 19.70 19.72 
19.81 20.21 21.30 23.33 26.16 28.47 30.51 32.29 
33.76 35.00 36.10 37.17 38.29 39.34 40.38 41.45 
42.53 43.59 44.61 45.58 46.49 47.34 48.11 48.69 
49.23 49.73 50.19 50.62 51.03 51.40 51.76 52.08 
52.39 52.69 52.97 53.23 53.49 53.73 53.97 54.19 
54.41 54.62 54.82 55.02 55.21 55.40 55.58 55.76 
55.93 56.09 56.26 56.42 56.57 56.72 56.86 57.00 
57.13 57.25 57.38 57.50 57.62 57.73 57.85 57.96 
58.07 58.18 58.29 58.39 58.50 58.60 58.71 58.81 
58.91 59.01 59.10 59.20 59.30 59.39 59.49 59.58 
59.67 59.76 59.86 59.94 60.02 60.09 60.15 60.19 
60.23 60.26 60.29 60.32 60.34 60.36 60.38 60.40 
60.41 60.42 60.43 60.44 60.44 60.43 60.43 60.43 
60.42 60.41 60.40 60.39 60.38 60.37 60.35 60.34 
60.33 60.31 60.30 60.29 60.27 60.26 60.24 60.23 
60.21 60.20 60.18 60.17 60.15 60.14 60.12 60.11 
60.09 60.08 60.06 60.05 60.03 60.02 60.00 59.98 
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32.25 CFS 
33.45 CFS 
34.65 CFS 
35.85 CFS 
37.05 CFS 
38.25 CFS 
39.45 CFS 
40.65 CFS 
41.85 CFS 
43.05 CFS 
44.25 CFS 
45.45 CFS 
46.65 CFS 
47.85 CFS 
49.05 CFS 
50.25 CFS 
51.45 CFS 
52.65 CFS 
53.85 CFS 
55.05 CFS 
56.25 CFS 
57.45 CFS 
58.65 CFS 
59.85 CFS 
61.05 CFS 
62.25 CFS 
63.45 CFS 
64.65 CFS 
65.85 CFS 
67.05 CFS 
68.25 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.25 WATERSHED INCHES; 3310 CFS-HRS; 273.5 ACRE-FEET. 

--- STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.28 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 
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OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
12.36 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
3560.9 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
5.70 CFS .34 .97 2.10 3.60 5.35 7.17 9.05 10.97 
6.90 CFS 12.93 14.93 16.98 19.09 21.26 23.50 25.69 27.86 
8.10 CFS 30.04 32.42 35.28 38.77 43.02 47.91 53.24 58.80 
9.30 CFS 64 7 0 74 7 9 8 3 89 9 8 108 
10.50 CFS 120 134 150 170 193 221 258 309 
11.70 CFS 414 759 1558 2705 3483 3425 2495 1338 
12.90 CFS 723 566 476 419 379 346 320 296 
14.10 CFS 275 257 241 228 218 211 205 199 
15.30 CFS 193 186 180 173 167 161 155 149 
16.50 CFS 144 140 138 136 133 131 128 126 
17.70 CFS 124 121 119 117 115 112 110 108 
18.90 CFS 106 103 101 9 9 97 94 9 2 89 
20.10 CFS 86.91 84.80 83.23 81.92 80.80 79.93 79.33 78.79 
21.30 CFS 78.54 78.20 77.92 77.62 77.28 76.70 76.12 75.58 
22.50 CFS 75.05 74.68 74.10 73.52 72.93 72.59 72.32 71.97 
23.70 CFS 71.70 71.38 70.66 67.37 58.11 41.09 22.26 7.14 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
12.88 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2127.1 5.09 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
13.56 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
1475.8 6.20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 
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PEAK TIME (HRS ) 
12.30 

PEAK DISCHARGE(CF.5) PEAK ELEVATION (FEET) 
2955.9 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
8.25 CFS .49 1.39 2.94 5.01 7.46 10.23 13.28 16.56 
9.45 CFS 19.86 23.05 26.21 29.84 34.28 39.84 46.48 54.31 
10.65 CFS 6 3 7 4 88 104 124 150 189 279 
11.85 CFS 613 1406 2474 2956 2493 1476 720 525 
13.05 CFS 433 377 339 310 285 264 246 229 
14.25 CFS 214 202 192 185 180 175 170 165 
15.45 CFS 159 153 148 143 138 133 127 123 
16.65 CFS 121 119 117 115 113 111 109 107 
17.85 CFS 105 104 102 100 9 8 9 6 9 4 92 
19.05 CFS 89.94 87.94 86.09 84.15 82.33 80.09 77.68 75.63 
20.25 CFS 74.04 72.81 71.79 70.85 70.26 69.77 69.46 69.23 
21.45 CFS 68.96 68.78 68.48 68.14 67.63 67.12 66.61 66.38 
22.65 CFS 65.95 65.35 64.83 64.44 64.25 63.92 63.77 63.45 
23.85 CFS 63.14 62.36 58.77 46.53 28.51 11.37 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 3513 CFS-HRS; 290.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS ) 
12.31 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
3128.1 (NULL) 

13.50 1780.7 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
6.75 CFS .46 .84 1.39 2.09 2.95 3.96 5.11 6.39 
7.95 CFS 7.79 9.38 11.38 13.99 17.31 21.22 25.58 30.35 
9.15 CFS 35.52 41.10 46.94 52.96 59.24 66.30 74.45 83.93 
10.35 CFS 9 5 107 120 136 154 176 202 23 6 
11.55 CFS 284 384 730 1537 2621 3127 2707 1781 
12.75 CFS 1199 1255 1448 1637 1751 1781 1748 1673 
13.95 CFS 1574 1462 1346 1233 1126 1027 938 857 
15.15 CFS 784 718 658 606 559 519 483 451 
16.35 CFS 423 398 378 360 344 330 316 304 
17.55 CFS 293 283 275 267 259 252 246 239 
18.75 CFS 234 228 223 218 213 208 204 199 
19.95 CFS 194 189 185 181 178 175 172 169 
21.15 CFS 166 164 162 160 158 156 154 152 
22.35 CFS 150 149 148 146 145 144 143 142 
23.55 CFS 141 140 140 138 134 121 103 8 5 
24.75 CFS 73.30 72.19 70.00 66.33 61.22 55.12 48.73 42.47 
25.95 CFS 36.60 31.25 26.47 22.28 18.65 15.53 12.88 10.65 
27.15 CFS 8.77 7.20 5.90 4.82 3.93 3.19 2.59 2.10 
28.35 CFS 1.70 1.37 1.11 .89 .72 .58 .46 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.31 3128.1 (DIVERT) 
13.50 1780.7 (DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
6.75 CFS .46 .84 1.39 2.09 2.95 3.96 5.11 6.39 
7.95 CFS 7.79 9.38 11.38 13.99 17.31 21.22 25.58 30.35 
9.15 CFS 35.52 41.10 46.94 52.96 59.24 66.30 74.45 83.93 
10.35 CFS 95 107 120 136 154 176 202 236 
11.55 CFS 284 3 84 730 1537 2621 3127 2707 1781 
12.75 CFS 1199 1255 1448 1637 1751 1781 1748 1673 
13.95 CFS 1574 1462 1346 1233 1126 1027 938 857 
15.15 CFS 784 718 658 606 559 519 483 451 
16.35 CFS 423 398 3 78 360 344 330 316 3 04 
17.55 CFS 293 283 275 267 259 252 246 239 
18.75 CFS 234 228 223 218 213 208 204 199 
19.95 CFS 194 189 185 181 178 175 172 169 
21.15 CFS 166 164 162 160 158 156 154 152 
22.35 CFS 150 149 148 146 145 144 143 142 
23.55 CFS 141 140 140 138 134 121 103 8 5 
24.75 CFS 73.30 72.19 70.00 66.33 61.22 55.12 48.73 42.47 
25.95 CFS 36.60 31.25 26.47 22.28 18.65 15.53 12.88 10.65 
27.15 CFS 8.77 7.20 5.90 4.82 3.93 3.19 2.59 2.10 
28.35 CFS 1.70 1.37 1.11 .89 .72 .58 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
176 CFS-HRS; 671.1 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) PEAK DISCHARGE ( CFS ) 
12.46 3103.5 
13.65 1779.0 

PEAK ELEVATION (FEET) 
6.75 
5.02 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
12.46 
13.65 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET 
3103.5 4.26 
1779.0 3.14 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME(HR.5) 
12.37 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET1 
5581.6 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 SQ.MI. 
5.70 CFS .48 1.45 3.14 5.48 8.24 11.15 14.17 17.24 
6.90 CFS 20.37 23.55 26.79 30.14 33.59 37.17 40.72 44.22 
8.10 CFS 47.74 51.52 55.99 61.46 68.12 75.78 84.32 93.21 
9.30 CFS 102 111 118 125 133 142 154 171 
10.50 CFS 190 212 23 8 269 305 349 406 486 
11.70 CFS 668 1188 2390 4087 5423 5399 4218 2407 
12.90 CFS 1238 928 776 679 614 561 517 479 
14.10 CFS 445 415 389 368 352 339 329 320 
15.30 CFS 310 300 289 278 269 259 249 240 
16.50 CFS 232 225 221 217 214 210 206 202 
17.70 CFS 198 195 191 188 184 181 177 173 
18.90 CFS 170 166 162 159 155 152 148 144 
20.10 CFS 140 136 134 131 130 128 127 126 
21.30 CFS 126 125 125 124 124 123 122 121 
22.50 CFS 120 120 119 118 117 116 116 115 
23.70 CFS 115 114 113 108 95 69 40 15 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.1 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS ) 
13.08 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3079.4 4.30 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
13.64 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
2205.4 5.16 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.1 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0. 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
13.64 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
2205.4 3.54 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS) 
12.34 

PEAK DISCHARGE (CFS) 
2177.9 

PEAK ELEVATION(FEET1 
(RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
9.00 CFS .39 1.25 2.80 4.89 7.30 9.79 12.49 15.58 
10.20 CFS 19.28 23.72 28.94 35.21 42.64 51.83 63.05 77.19 
11.40 CFS 9 6 122 195 408 948 1688 2157 2007 
12.60 CFS 1402 751 458 370 316 282 258 237 
13.80 CFS 219 204 190 178 167 159 153 148 
15.00 CFS ' 144 140 136 131 127 122 118 114 
16.20 CFS 110 106 102 100 9 8 97 95 9 4 
17.40 CFS 91.92 90.32 88.68 87.17 85.73 84.23 82.61 81.00 
18.60 CFS 79.47 77.77 76.19 74.58 72.88 71.36 69.83 68.27 
19.80 CFS 66.52 64.60 62.86 61.44 60.37 59.48 58.68 58.14 
21.00 CFS 57.72 57.42 57.27 57.02 56.86 56.65 56.41 55.99 
22.20 CFS 55.58 55.21 54.90 54.62 54.17 53.77 53.38 53.17 
23.40 CFS 52.98 52.75 52.59 52.35 51.79 48.97 40.98 27.20 
24.60 CFS 12.99 3.32 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.08 WATERSHED INCHES; 2761 CFS-HRS; 228.2 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 34 

PEAK TIME(HRS) 
12.35 
13.60 

PEAK DISCHARGE(CFS) 
2448.8 
2446.4 ' 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 6.00 SQ.MI. 
6.60 CFS .27 .60 1.12 1.87 2.86 4.08 5.53 7.20 
7.80 CFS 9.07 11.13 13.37 15.77 18.33 21.03 23.84 26.85 
9.00 CFS 30.23 34.35 39.42 45.37 52.04 59.24 67.12 75.82 
10.20 CFS 85 96 108 121 135 152 172 196 
11.40 CFS 226 265 352 583 1143 1909 2413 2323 
12.60 CFS 1842 1423 1474 1786 2102 2327 2433 2442 
13.80 CFS 2384 2281 2151 2007 1859 1713 1573 1443 
15.00 CFS 1321 1209 1107 1014 931 856 790 732 
16.20 CFS 679 632 591 556 524 496 471 448 
17.40 CFS 427 409 392 377 364 352 340 330 
18.60 CFS 320 312 303 296 288 281 275 268 
19.80 CFS 262 256 250 244 239 234 229 225 
21.00 CFS 220 216 213 209 206 202 199 197 
22.20 CFS 194 192 190 188 186 184 182 181 
23.40 CFS 180 178 177 176 174 171 162 147 
24.60 CFS 132 122 117 114 109 102 93 8 4 
25.80 CFS 74.17 65.14 56.71 49.03 42.13 36.01 30.65 25.98 
27.00 CFS 21.95 18.49 15.53 13.01 10.88 9.08 7.56 6.29 
28.20 CFS 5.22 4.33 3.59 2.96 2.45 2.02 1.67 1.37 
29.40 CFS 1.13 .93 .76 .63 .51 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.62 WATERSHED INCHES; 10145 CFS-HRS; 83 8.4 ACRE-FEET . 

OPERATION ADDHYD XSECTION 35 

PEAK TIME ( HRS ) 
12.43 
13.62 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
5438.9 (NULL) 
4222.9 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
6.60 CFS .34 .80 1.56 2.70 4.22 6.14 8.44 11.11 
7.80 CFS 14.12 17.45 21.08 25.07 29.61 34.88 40.99 47.87 
9.00 CFS 5 6 64 75 86 9 9 112 126 142 
10.20 CFS 160 180 202 227 255 287 325 371 
11.40 CFS 427 500 634 962 1856 3405 4980 5423 
12.60 CFS 4568 3250 2703 3040 3540 3954 4178 4221 
13.80 CFS 4133 3958 3730 3474 3210 2951 2704 2475 
15.00 CFS 2264 2071 1895 1735 1592 1465 1352 1252 
16.20 CFS 1164 1085 1015 955 903 858 816 778 
17.40 CFS 744 714 686 661 639 618 600 582 
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18.60 CFS 
19.80 CFS 
21.00 CFS 
22.20 CFS 
23.40 CFS 
24.60 CFS 
25.80 CFS 
27.00 CFS 
28.20 CFS 
29.40 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
2.61 WATERSHED INCHES; 18266 CFS-HRS; 1509.5 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME ( HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.43 5438.9 (DIVERT ) 
13.62 4222.9 (DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
6.60 CFS .34 .80 1.56 2.70 4.22 6.14 8.44 11.11 
7.80 CFS 14.12 17.45 21.08 25.07 29.61 34.88 40.99 47.87 
9.00 CFS 5 6 64 75 86 99 112 126 142 
10.20 CFS 160 180 202 227 255 287 325 371 
11.40 CFS 427 500 634 962 1856 3405 4980 5423 
12.60 CFS 4568 3250 2703 3040 3540 3954 4178 4221 
13.80 CFS 4133 3958 3730 3474 3210 2951 2704 2475 
15.00 CFS 2264 2071 1895 1735 1592 1465 1352 1252 
16.20 CFS 1164 1085 1015 955 903 858 816 778 
17.40 CFS 744 714 686 661 639 618 600 582 
18.60 CFS 566 551 537 524 511 499 488 477 
19.80 CFS 466 455 444 433 424 416 407 400 
21.00 CFS 392 385 379 373 3 67 362 3 57 352 
22.20 CFS 348 344 340 337 334 330 327 325 
23.40 CFS 323 320 319 316 314 309 296 269 
24.60 CFS 236 208 191 186 179 168 154 139 
25.80 CFS 123 108 9 4 8 1 69 5 9 4 9 42 
27.00 CFS 34.97 29.25 24.39 20.29 16.84 13.95 11.53 9.52 
28.20 CFS 7.84 6.46 5.31 4.36 3.57 2.93 2.39 1.96 
29.40 CFS 1.60 1.30 1.06 .87 .70 .57 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.61 WATERSHED INCHES; 18266 CFS-HRS; 1509.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 
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* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
182 CFS-HRS; 1509.5 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS ) 
12.60 
13.81 

PEAK DISCHARGEICFS) 
5284.0 
4203.8 

PEAK ELEVATION (FEET) 
5.65 
4.99 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.61 WATERSHED INCHES; 18264 CFS-HRS; 1509.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) PEAK DISCHARGEiCFS) 
3017.4 
47.5 
45.8 
44.5 

PEAK ELEVATION (FEET) 
(RUNOFF ) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ.MI. 
5.40 CFS .23 .86 1.83 2.90 3.99 5.13 6.29 7.50 
6.60 CFS 8.72 9.95 11.17 12.44 13.81 15.13 16.61 18.05 
7.80 CFS 19.25 20.51 22.08 23.92 26.29 29.33 32.65 36.22 
9.00 CFS 39.69 43.35 46.89 49.23 51.20 53.92 58.31 64.38 
10.20 CFS 7 1 79 89 99 112 127 145 169 
11.40 CFS 202 249 418 1018 2294 3010 1975 731 
12.60 CFS 465 363 301 268 241 219 202 188 
13.80 CFS 174 162 151 142 13 5 13 0 127 124 
15.00 CFS 120 116 112 108 103 100 9 7 93 
16.20 CFS 88.45 85.66 84.53 83.59 81.94 80.20 79.02 77.69 
17.40 CFS 75.82 74.44 73.51 72.19 70.47 69.38 67.83 66.41 
18.60 CFS 65.29 63.55 62.36 60.99 59.26 58.30 57.21 55.38 
19.80 CFS 53.51 52.08 51.10 50.21 49.43 48.96 48.24 48.15 
21.00 CFS 48.03 47.50 47.54 47.54 47.06 46.95 46.79 45.96 
22.20 CFS 45.73 45.74 45.54 44.73 44.46 44.48 43.96 43.89 
23.40 CFS 43.83 43.50 43.31 43.20 42.33 36.27 18.23 2.58 
24.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 234.3 ACRE-FEET. 

OPERATION REACH XSECTION 60 
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PEAK TIME(HRS) 
12.39 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET ) 
1957.2 5.36 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 234.3 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS ) 
12.71 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1427.4 4.38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 234.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME(HRS) 
12.62 
13.72 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
6687.0 (NULL) 
4667.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 
6.00 CFS .43 .88 1.48 2.23 3.15 4.29 5.72 
7.20 CFS 9.66 12.26 15.29 18.75 22.62 26.88 31.46 
8.40 CFS 42 47 5 4 62 71 8 1 92 
9.60 CFS 119 13 5 151 167 186 207 230 
10.80 CFS 287 322 361 407 463 530 617 
12.00 CFS 1098 2014 3745 5737 6675 6117 4811 
13.20 CFS 3952 4227 4507 4652 4644 4517 4308 
14.40 CFS 3768 3480 3199 2933 2687 2462 2257 
15.60 CFS 1900 1748 1612 1492 1385 1290 1205 
16.80 CFS 1064 1007 957 913 872 835 802 
18.00 CFS 745 721 699 678 659 641 625 
19.20 CFS 594 580 566 553 541 528 516 
20.40 CFS 491 481 471 461 452 444 437 
21.60 CFS 423 417 411 406 401 396 392 
22.80 CFS 384 380 377 374 371 368 366 
24.00 CFS 361 358 353 341 313 275 239 
25.20 CFS 202 191 178 162 146 129 113 
26.40 CFS 84.20 71.96 61.16 51.73 43.58 36.58 30.60 
27.60 CFS 21.24 17.64 14.62 12.09 9.98 8.22 6.77 
28.80 CFS 4.57 3.75 3.07 2.52 2.06 1.68 1.37 
30.00 CFS .91 .74 .60 .49 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.66 WATERSHED INCHES; 21100 CFS-HRS; 1743.7 ACRE-FEET. 
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OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS ) 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
5366.5 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
8.40 CFS .08 .63 2.13 5.05 9.35 14.65 20.55 26.65 
9.60 CFS 3 3 3 9 46 54 63 75 89 106 
10.80 CFS 125 149 178 215 263 335 513 1060 
12.00 CFS 2437 4291 5327 4955 3355 1745 1077 887 
13.20 CFS 758 679 618 568 526 489 455 425 
14.40 CFS 401 381 366 355 346 336 326 315 
15.60 CFS 303 293 283 273 263 253 244 239 
16.80 CFS 235 232 228 224 220 216 212 208 
18.00 CFS 205 201 197 193 190 186 182 178 
19.20 CFS 174 170 166 163 159 154 150 146 
20.40 CFS 144 142 140 139 138 137 137 13 6 
21.60 CFS 136 135 134 133 132 132 131 130 
22.80 CFS 129 128 127 127 126 126 125 125 
24.00 CFS 124 117 9 7 6 4 3 0 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.20 WATERSHED INCHES; 6779 CFS-HRS; 560.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS ) 
12.47 

PEAK DISCHARGE ICFS) PEAK ELEVATION(FEET) 
3789.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
7.65 CFS .34 1.02 2.20 3.98 6.21 8.79 11.68 14.95 
8.85 CFS 18.73 23.03 27.81 32.98 38.30 43.54 48.66 53.93 
10.05 CFS 6 0 6 7 76 8 7 100 115 133 155 
11.25 CFS 182 215 261 357 621 1288 2308 3320 
12.45 CFS 3780 3543 2634 1521 877 686 583 518 
13.65 CFS 471 43 3 400 372 347 324 306 291 
14.85 CFS 279 270 263 255 247 239 230 222 
16.05 CFS 214 206 199 192 186 182 178 176 
17.25 CFS 173 169 166 163 160 158 155 152 
18.45 CFS 149 146 143 140 137 134 131 129 
19.65 CFS 126 123 120 116 113 111 109 107 
20.85 CFS 106 105 104 103 103 103 102 102 - -  - -  - -  

22.05 CFS 101 101 100 9 9 99 9 8 97 97 
23.25 CFS 95.98 95.54 95.25 94.74 94.41 93.80 90.87 82.34 
24.45 CFS 66.46 45.14 24.24 8.03 .73 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.41WATERSHEDINCHES; 5420CFS-HRS; 447.9 ACRE-FEET. 
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OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS ) 
12.38 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
8933.6 (NULL) 

HRS 
7.65 
8.85 
10.05 
11.25 
12.45 
13.65 
14.85 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 8.26 

CFS .34 1.02 2.20 3.98 6.21 8.88 12.31 
CFS 23.77 32.38 42.46 53.53 64.95 76.31 87.58 
CFS 114 131 151 176 206 240 282 
CFS 396 477 597 871 1680 3726 6600 
CFS 8735 6899 4380 2598 1764 1444 1262 
CFS 1040 959 889 827 772 725 686 
CFS 634 616 599 581 562 542 523 
CFS 487 469 452 436 425 417 410 
CFS 396 389 3 82 375 369 362 356 
CFS 342 3 3 6 329 322 315 308 3 02 
CFS 289 281 273 266 260 255 251 
CFS 245 242 241 240 239 238 237 
CFS 235 233 232 230 229 227 225 
CFS 223 222 221 220 219 217 207 
CFS 130 7 5 2 4 8 1 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 12200 CFS-HRS; 1008.2 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME'( HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
12.48 14530.5 (NULL) 
13.63 5693.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
6.00 CFS .43 .88 1.48 2.23 3.15 4.29 5.72 7.49 
7.20 CFS 9.66 12.27 15.37 19.09 23.64 29.08 35.44 42.55 
8.40 CFS 50 60 7 1 86 103 123 146 170 
9.60 CFS 196 222 250 281 316 358 407 463 
10.80 CFS 528 604 694 804 940 1127 1487 2442 
12.00 CFS 4824 8613 12392 14472 13574 10496 7409 5739 
13.20 CFS 5397 5490 5643 5692 5603 5405 5134 4822 
14.40 CFS 4493 4166 3856 3567 3303 3060 2837 2631 
15.60 CFS 2442 2271 2117 1979 1854 1742 1641 1554 
16.80 CFS 1481 1417 1361 1309 1261 1217 1177 1141 
18.00 CFS 1107 1077 1048 1020 995 970 947 924 
19.20 CFS 902 881 861 842 822 802 782 763 
20.40 CFS 746 73 1 718 706 695 685 677 669 
21.60 CFS 661 654 648 641 634 628 622 616 
22.80 CFS 611 606 601 596 592 589 585 582 
24.00 CFS 578 566 533 471 388 299 247 215 
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25.20 CFS 202 191 178 162 146 129 113 9 8 
26.40 CFS 84.20 71.96 61.16 51.73 43.58 36.58 . 30.60 25.53 
27.60 CFS 21.24 17.64 14.62 12.09 9.98 8.22 6.77 5.57 
28.80 CFS 4.57 3.75 3.07 2.52 2.06 1.68 1.37 1.12 
30.00 CFS .91 .74 .60 .49 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 33301 CFS-HRS; 2752.0 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1197.0 FEET) CAN 
ADD .336 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2761.84 AC-FT ( .21 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1210.54. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
26.40 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
83.1 * 1211.35 

* FIRST POINT OF FLAT PEAK 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 79 CFS 
RESVOR ( 96. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. t * *  

HRS 
4.95 CFS 
6.15 CFS 
7.35 CFS 
8.55 CFS 
9.75 CFS 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 

19.84 19.83 19.82 19.81 19.79 19.78 19.77 19.76 
19.74 19.73 19.72 19.71 19.70 19.69 19.68 19.67 
19.67 19.66 19.66 19.66 19.67 19.67 19.69 19.70 
19.73 19.76 19.80 19.84 19.90 19.98 20.07 20.17 
20.30 20.44 20.60 20.78 20.98 21.22 21.49 21.80 
22.15 22.56 23.03 23.58 24.24 25.07 26.33 28.02 
30.88 35.36 40.65 45.53 49.35 51.78 53.57 55.07 
56.55 57.96 59.38 60.80 62.18 63.50 64.74 65.90 
66.96 67.91 68.79 69.61 70.36 71.06 71.70 72.30 
72.85 73.36 73.84 74.28 74.70 75.09 75.46 75.81 
76.14 76.46 76.76 77.06 77.27 77.47 77.66 77.84 
78.02 78.19 78.36 78.52 78.68 78.84 78.99 79.13 
79.28 79.42 79.55 79.68 79.81 79.94 80.06 80.18 
80.29 80.41 80.52 80.63 80.73 80.84 80.94 81.05 
81.15 81.25 81.35 81.44 81.54 81.63 81.73 81.82 
81.92 82.01 82.10 82.19 82.28 82.37 82.45 82.54 
82.63 82.71 82.78 82.84 82.89 82.92 82.95 82.97 
82.99 83.01 83.02 83.04 83.05 83.05 83.06 83.06 
83.06 83.05 83.05 83.04 83.04 83.03 83.02 83.01 
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27.75 CFS 
28.95 CFS 
30.15 CFS 
31.35 CFS 
32.55 CFS 
33.75 CFS 
34.95 CFS 
36.15 CFS 
37.35 CFS 
38.55 CFS 
39.75 CFS 
40.95 CFS 
42.15 CFS 
43.35 CFS 
44.55 CFS 
45.75 CFS 
46.95 CFS 
48.15 CFS 
49.35 CFS 
50.55 CFS 
51.75 CFS 
52.95 CFS 
54.15 CFS 
55.35 CFS 
56.55 CFS 
57.75 CFS 
58.95 CFS 
60.15 CFS 
61.35 CFS 
62.55 CFS 
63.75 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.33 WATERSHED INCHES; 4339 CFS-HRS; 358.6 ACRE-FEET 

--- STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE ---  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 
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SUMMARY TABLE 1 
--------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 4.28 inches AND 24.00 hr DURATION, BEGINS AT .O hrs 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT .I50 HOURS 

ALTEXNATE 1 STORM 1 
........................... 

XSECTION 1 RUNOFF 2.46 
XSECTION 5 REACH 2.46 
XSECTION 10 REACH 2.46 
XSECTION 2 RUNOFF 2.38 
XSECTION 12 ADDHYD 4.84 

XSECTION 12 DIVERT 4.84 
XSECTION 200 DIVERT .00 
XSECTION 20 REACH 4.84 
XSECTION 25 REACH 4.84 
XSECTION 3 RUNOFF 3.94 

XSECTION 30 REACH 3.94 
XSECTION 5 REACH 3.94 
XSECTION 25 REACH 3.94 
XSECTION 4 RUNOFF 2.06 
XSECTION 34 ADDHYD 6.00 

XSECTION 35 ADDHYD 10.84 
XSECTION 35 DIVERT 10.84 
XSECTION 199 DIVERT .OO 
XSECTION 45 REACH 10.84 
XSECTION 6 RUNOFF 1.47 

XSECTION 60 REACH 1.47 
XSECTION 67 REACH 1.47 
XSECTION 64 ADDHYD 12.31 
XSECTION 5 RUNOFF 4.78 
XSECTION 7 RUNOFF 3.48 

XSECTION 75 ADDHYD 8.26 
XSECTION 76 ADDHYD 20.57 
STRUCTURE 1 RESVOR 20.57 
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SUMMARY TABLE 1 
--------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 

XSECTION 1 
XSECTION 5 
XSECTION 10 
XSECTION 2 
XSECTION 12 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 

XSECTION 12 
XSECTION 200 
XSECTION 20 
XSECTION 25 
XSECTION 3 

DIVERT 
DIVERT 
REACH 
REACH 
RUNOFF 

XSECTION 30 
XSECTION 5 
XSECTION 25 
XSECTION 4 
XSECTION 34 

REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 

XSECTION 35 
XSECTION 35 
XSECTION 199 
XSECTION 45 
XSECTION 6 

ADDHYD 
DIVERT 
DIVERT 
REACH 
RUNOFF 

XSECTION 60 
, XSECTION 67 
XSECTION 64 
XSECTION 5 
XSECTION 7 

REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
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SUMMARY TABLE 1 
--------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
--------------------------- 

XSECTION 75 ADDHYD 8.26 2.29 --- 12.38 8934 1081.6 

XSECTION 76 ADDHYD 20.57 2.51 --- 12.48 14531 706.4 
STRUCTURE 1 RESVOR 20.57 .33 1211.35 26.403 83F 4.0 
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SUMMARY TABLE 2 
--------------- 

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
------------------------ ............................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN ----------- ----------- ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (X) (M) ( k * )  (Q*) (Cl 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
--------------------------- 
5 9100 2064 12.4 1263 13.1 .82 1.23 .451 .612 .23 
10 9100 1263 13.1 905 13.6 .81 1.27 .215 .716 .25 
20 3332 1222 12.3 1155 12.6 .11 1.67 .007 .945 .79? 
25 1950 1155 12.6 1151 12.8 .046 1.75 .004 .996 .92? 
30 8865 3285 12.4 1721 13.2 1.15 1.13 .591 .524 .18 

ALTERNATE 2 STORM 1 
........................... 
5 9100 3483 12.3 2125 12.9 1.22 1.16 .477 .610 .22 
10 9100 2125 12.9 1471 13.5 1.51 1.14 .271 .692 .22 
20 3332 3127 12.3 3100 12.4 .14 1.64 .008 .991 .95? 
25 1950 3100 12.4 3100 12.4 .050 1.74 .004 1.000 1.00? 
30 8865 5423 12.3 3073 13.1 1.23 1.12 .562 .567 .19 
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SUMMARY TABLE 3 
--------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS ......... 
ID (SQ MI) 1 

STRUCTURE 1 20.57 
--------------------------- 

ALTERNATE 1 60 
ALTERNATE 2 8 3 

XSECTION 1 2.46 
--------------------------- 

ALTERNATE 1 2111 
ALTERNATE 2 3561 

XSECTION 2 2.38 
--------------------------- 

ALTERNATE 1 1217 
ALTERNATE 2 2956 

XSECTION 3 3.94 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 4 2.06 
........................... 

ALTERNATE 1 752 
ALTERNATE 2 2178 

XSECTION 5 4.78 
........................... 

ALTERNATE 1 2122 
ALTERNATE 2 5366 

XSECTION 6 1.47 
--------------------------- 

ALTERNATE 1 1882 
ALTERNATE 2 3017 

XSECTION 7 3.48 
........................... 

ALTERNATE 1 1734 
ALTERNATE 2 3789 

XSECTION 10 2.46 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 908 
ALTERNATE 2 1476 

XSECTION 12 4.84 
........................... 

ALTERNATE 1 1246 
ALTERNATE 2 3128 
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SUMMARY TABLE 3 
--------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 20 4.84 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 25 3.94 
........................... 

ALTERNATE 1 1257 
ALTERNATE 2 2205 

XSECTION 30 3.94 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 34 6.00 
........................... 

ALTERNATE 1 1366 
ALTERNATE 2 2449 

XSECTION 35 10.84 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 45 10.84 
........................... 

ALTERNATE 1 2395 
ALTERNATE 2 5284 

XSECTION 60 1.47 
........................... 

ALTERNATE 1 1097 
ALTERNATE 2 1957 

XSECTION 64 12.31 
........................... 

ALTERNATE 1 2650 
ALTERNATE 2 6687 

XSECTION 67 1.47 
........................... 

ALTERNATE 1 798 
ALTERNATE 2 1427 

XSECTION 75 8.26 
........................... 

ALTERNATE 1 3771 
ALTERNATE 2 8934 
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SUMMARY TABLE 3 
--------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 
........................... 

ALTERNATE 1 5080 
ALTERNATE 2 14531 

XSECTION 199 .OO 
........................... 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 200 .00 
........................... 

ALTERNATE 1 
ALTERNATE 2 
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END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = 2OOINN.DAT , , GIVEN DATA FILE 
OUTPUT = 2OOOUT.OUT , DATED 01/21/**,15:16:33 

FILES GENERATED - DATED 01/21/**,15:16:33 

FILE 2000UT.TRD CONTAINS READHD INFORMATION 

TOTAL m E R  OF WARNINGS = 4, MESSAGES = 8 

JOB ENDED AT 15:16:33 
* * *  TR-20 RUN COMPLETED * * *  





JOB TR-20 
TITLE 
TITLE 
4 DIMHYD 
8 
8 
8  
8  
9 ENDTBL 
5 RAINFL 
8 
8 
8  
8 
8 
8 
8 
8 
8  
8  
8 
8  
8  
8  
8 
8 
8 
8 
8  
8 
8  
8 
8 
8  
8 
8  
8 
8  
8 
8 
8  
8 
8 
8 
8 
8  
8  
8  
8 
8 
8 
8 
8  
8 
8 
8 

WTlOOYR PASS=001 SUMMARY 
WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU 
500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200' 

.0556 
0.0 .03 .10 .19 .31 
.47 .66 . 82  .93 .99 
1.0 .99 .93 . 8 2  .66 
.47 .31 .03 .OO .OO 

ROUTING 
Spillway 

WT3 

TYPE 11 



8 .9887 
8 .9944 
8 1.000 
9 ENDTBL 
2 XSECTN 005 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 010 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 020 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 025 
8 
8 
8 
8 

REACHC 

REACHB 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 .  
8 

REACHA 



8 10.26 
8 10.94 
8 11.47 
8 11.96 
9 ENDTBL 
2 XSECTN 067 1.0 
8 0. 
8 0.35 
8 1.03 
8 1.39 
8 1.94 
8 2.63 
8 3.51 
8 4.62 
8 6.04 
8 7.38 
8 8.77 
8 10.17 
8 11.89 
9 ENDTBL 
3 STRUCT 0 1 
8 1178.0 
8 1188.0 
8 1193 -0 
8 1199.2 
8 1202.0 
8 1204.0 
8 1206.0 
8 1208.0 
8 1210.0 
8 1212.0 
8 1213.0 
8 1214.0 
8 1215.0 
8 1216.0 
8 1217.0 
8 1218.0 
8 1219.0 
8 1220.0 
9 ENDTBL 
6 RUNOFF 1 001 1 2.46 
6 REACH 3 005 1 7 9100. 
6 REACH 3 010 7 2 9100. 
6 RUNOFF 1 002 3 2.38 
6 ADDHYD 4 012 2 3 1 
6 DIVERT 6 012 1 4  7 4100. 
6 REACH 3 020 4 7 3332. 
6 REACH 3 025 7 5 1950. 
6 RUNOFF 1003 6 3.94 
6 REACH 3 030 6 7 8865. 
6 REACH 3 005 7 1 8865. 
6 REACH 3 025 1 7 1950. 
6 RUNOFF 1 004 1 2.06 
6 ADDHYD 4 034 7 1 2  
6 ADDHYD 4 035 5 2 3 
6 DIVERT 6 035 3 4 7 11000. 

OLIVE 
REACH C 
REACH B 

BOSS#6 
B O S S # 5  
REACH B 

NORTHERN 



6 REACH 3 0 4 5  4 5 4 2 0 0 .  
6 RUNOFF 1 0 0 6  2 1 . 4 7  
6 REACH 3 0 6 0  2 3 7 5 4 0 .  
6 REACH 3 0 6 7  3 4 5 1 4 0 .  
6 A D D H Y D 4 0 6 4  5 4 3  
6 RUNOFF 1 0 0 5  6 4 . 7 8  
6 RUNOFF 1 0 0 7  7 3 . 4 8  
6 A D D H Y D 4 0 7 5  6 7 1  
6 ADDHYD 4 0 7 6  1 3  2 
6 RESVOR 2 0 1  2 1 1 1 9 7 . 0  
ENDATA 
7 L I S T  1 . 0  
7 INCREM 6 0 . 1 5  
7 COMPUT 7 0 0 1  0 1  0 .  

1 REACH A 
8 7 . 7  0 . 4 7  1 1  

1 CP6CP7 
1 BOSS#5 
1 1  

7 8 . 8  0 . 7 8  1 1  
8 1 . 7  1 . 0 1  1 1  

1 1  
1 1  1 
1 1  1 

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  4 . 8 4  1 . 0  2 2 0 2  0 1  

ENDCMP 1 
ENDJOB 2 
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COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 
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EXECUTIVE CONTROL LIST 1. 0. 1. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .lo00 

.4700 .6600 .a200 
1.0000 .9900 .9300 
.4700 .3100 .0300 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 
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TABLE NO. TIME INCREMENT 
RAINFL 1 .I000 

,9423 
.9520 
.9613 
.9700 
.9783 
.9860 
.9933 

1.0000 
ENDTBL 



T R 2 0  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  S(" - 
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0 1 / 2 1 / * *  5 0 0 - y r ,  2 4 - h r ,  T y p e  I1 D i s t ,  1 0 0 - y r  S e d i m e n t  S t o r a g e ,  1 2 0 0 i S p i 2 . 0 4 T E S T  
1 5 : 1 7 : 4 6  PASS 1 J O B  NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 
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EXECUTIVE CONTROL INCREM MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .OO RAIN DEPTH = 4.84 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 1 MAIN TIME INCREMENT = .150 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME ( HRS 1 
12.39 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2652.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr. DRAINAGE AREA = 2.46 SQ.MI. 
9.30 CFS .14 .64 1.88 3.93 6.85 10.39 14.51 19.43 
10.50 CFS 2 5 3 2 41 5 1 6 4 8 0 101 131 
11.70 CFS 196 419 998 1876 2542 2593 1984 1122 
12.90 CFS 627 495 419 370 337 309 286 266 
14.10 CFS 248 232 218 207 198 192 186 182 
15.30 CFS 176 171 164 159 153 148 143 137 
16.50 CFS 133 129 127 125 123 121 119 117 
17.70 CFS 115 113 111 109 107 105 103 101 
18.90 CFS 98.76 96.75 94.57 92.62 90.65 88.60 86.41 83.97 
20.10 CFS 81.66 79.74 78.28 77.10 76.07 75.28 74.75 74.28 
21.30 CFS 74.09 73.81 73.57 73.32 73.03 72.52 72.00 71.52 
22.50 CFS 71.05 70.72 70.21 69.69 69.16 68.86 68.63 68.32 
23.70 CFS 68.10 67.82 67.20 64.08 55.49 39.11 21.20 6.63 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 3461 CFS-HRS; 286.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
13.05 

PEAK DISCHARGE(CFS) 
1590.2 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 3461 CFS-HRS; 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS ) 
13.72 

PEAK DISCHARGE (CFS) 
1122.9 

PEAK ELEVATION(FEET) 
4.61 

286.0 ACRE-FEET. 

PEAK ELEVATION(FEET1 
5.66 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 PASS 1 JOB NO. 1 PAGE 6 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 3461 CFS-HRS; 286.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME(HRS) 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1660.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.25 CFS 0 2 10 
12.45 CFS 1515 972 508 
13.65 CFS 215 200 187 
14.85 CFS 139 136 133 
16.05 CFS 109 105 101 
17.25 CFS 90.62 89.11 87.59 
18.45 CFS 79.06 77.60 76.00 
19.65 CFS 67.07 65.29 63.40 
20.85 CFS 57.62 57.25 57.05 
22.05 CFS 55.79 55.41 55.01 
23.25 CFS 53.28 53.05 52.96 
24.45 CFS 23.78 9.43 .OO 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 2.3 8 

40 181 604 1257 
381 317 279 253 
175 164 155 148 
129 124 120 116 
9 8 96 9 5 9 4 

86.11 84.82 83.46 82.06 
74.55 72.96 71.43 70.01 
61.78 60.53 59.57 58.78 
56.90 56.72 56.62 56.41 
54.86 54.55 54.10 53.70 
52.73 52.50 51.88 48.81 

RUNOFF ABOVE BASEFLOW (BASEFLOW = . 00 CFS) 
1.41 WATERSHED INCHES; 2172 CFS-HRS; 179.5 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME I HRS ) 
12.34 
13.67 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1708.7 I NULL) 
1333.0 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
10.50 CFS .45 .97 1.79 2.97 4.58 6.97 11.49 22.39 
11.70 CFS 57 203 632 1293 1689 1574 1059 662 
12.90 CFS 669 809 1005 1186 1297 1332 1314 1260 
14.10 CFS 1185 1101 1014 930 851 779 713 653 
15.30 CFS 599 550 507 469 436 407 381 358 
16.50 CFS 339 323 309 296 284 273 263 254 
17.70 CFS 246 239 232 226 220 215 210 205 
18.90 CFS 201 196 192 188 184 180 176 172 
20.10 CFS 168 165 162 159 156 153 151 149 
21.30 CFS 146 144 142 141 139 137 13 5 134 
22.50 CFS 133 132 131 129 129 128 127 126 
23.70 CFS 126 125 124 120 110 9 4 80 70 
24.90 CFS 69.23 68.15 65.91 62.13 56.85 50.62 44.17 37.96 
26.10 CFS 32.23 27.09 22.59 18.71 15.40 12.62 10.29 8.36 
27.30 CFS 6.77 5.46 4.40 3.53 2.83 2.26 1.80 1.44 
28.50 CFS 1.14 .91 .72 .57 .45 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION. 
01/21/** 500-yr, 24-hr, Type II Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 PASS 1 JOB NO. 1 PAGE 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5633 CFS-HRS; 465.5 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME ( HRS ) 
12.34 
13.67 

PEAK DISCHARGE (CFS ) 
1708.7 
1333.0 

PEAK ELEVATION ( FEET 
(DIVERT ) 
(DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
10.50 CFS .45 .97 1.79 2.97 4.58 6.97 11.49 22.39 
11.70 CFS 5 7 203 632 1293 1689 1574 1059 662 
12.90 CFS 669 809 1005 1186 1297 1332 1314 1260 
14.10 CFS 1185 1101 1014 930 851 779 713 653 
15.30 CFS 599 550 507 469 43 6 407 381 358 
16.50 CFS 339 323 309 296 284 273 263 254 
17.70 CFS 246 239 232 226 220 215 210 205 
18.90 CFS 201 196 192 188 184 180 176 172 
20.10 CFS 168 165 162 159 156 153 151 149 
21.30 CFS 146 144 142 141 139 137 135 134 
22.50 CFS 133 132 131 129 129 128 127 126 
23.70 CFS 12 6 125 124 120 110 94 80 70 
24.90 CFS 69.23 68.15 65.91 62.13 56.85 50.62 44.17 37.96 
26.10 CFS 32.23 27.09 22.59 18.71 15.40 12.62 10.29 8.36 
27.30 CFS 6.77 5.46 4.40 3.53 2.83 2.26 1.80 1.44 
28.50 CFS 1.14 .91 .72 .57 .45 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5633 CFS-HRS; 465.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
149 CFS-HRS; 465.5 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME(HRS) 
12.52 
13.85 

PEAK DISCHARGE(CFS) 
1652.9 
1326.9 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5633 CFS-HRS; 

PEAK ELEVATION(FEET1 
4.80 
4.24 

465.5 ACRE-FEET. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 PASS I JOB NO. 1 PAGE 8 

OPERATION REACH XSECTION 25 

PEAK TIME ( HRS ) 
12.67 
14.01 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
1650.4 3.00 
1326.7 2.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5632 CFS-HRS; 465.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME ( HRS ) 
12.41 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
4180.4 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
9.30 CFS .19 .96 2.77 
10.50 CFS 4 0 51 6 4 
11.70 CFS 304 643 1501 
12.90 CFS 1099 812 685 
14.10 CFS 400 374 351 
15.30 CFS 283 274 265 
16.50 CFS 214 208 204 
17.70 CFS 184 181 178 
18.90 CFS 159 155 152 
20.10 CFS 131 128 126 
21.30 CFS 119 118 118 
22.50 CFS 114 113 113 
23.70 CFS 109 109 108 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 3.94 
5.91 10.42 15.98 22.58 
80 100 125 157 

2830 3913 4137 3309 
603 546 501 463 
333 319 308 300 
255 247 238 230 
201 198 194 191 
175 172 168 165 
149 146 142 139 
124 122 121 120 
117 117 116 115 
112 111 110 110 
103 90 66 3 8 

24.90 CFS 1.99 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.0 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS ) 
13.25 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET) 
2215.5 3.91 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME ( HRS) 
13.84 

PEAK DISCHARGE(CFS) PEAK ELEVAl'ION(FEET) 
1612.8 4.63 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 12001Spi2.04TEST 
15:17:46 PASS 1 JOB NO. 1 PAGE 9 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
13.99 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1612.6 2.96 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIMEIHRS) 
12.40 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
1081.1 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
11.55 CFS 0 6 71 295 685 1006 1065 806 
12.75 CFS 462 299 249 216 195 178 165 154 
13.95 CFS 144 134 126 119 114 110 107 104 
15.15 CFS 102 99 96 93 90 87 84 8 1 
16.35 CFS 78.26 75.89 74.28 73.27 72.29 71.20 70.08 68.92 
17.55 CFS 67.81 66.69 65.67 64.67 63.62 62.46 61.35 60.25 
18.75 CFS 59.05 57.94 56.79 55.57 54.49 53.37 52.24 50.95 
19.95 CFS 49.52 48.21 47.16 46.41 45.76 45.22 44.84 44.55 
21.15 CFS 44.36 44.27 44.14 44.05 43.90 43.74 43.47 43.19 
22.35 CFS 42.93 42.71 42.53 42.23 41.94 41.68 41.55 41.43 
23.55 CFS 41.30 41.15 41.02 40.57 38.45 31.89 21.36 10.46 
24.75 CFS 2.62 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.17 WATERSHED INCHES; 1562 CFS-HRS; 129.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME ( HRS) 
12.41 
13.97 

PEAK DISCHARGE (CFS) 
1137.5 
1754.5 

HRS 
10.50 CFS 
11.70 CFS 
12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

.20 .53 1.17 
2 3 94 324 

496 611 833 
1732 1673 1591 
1021 940 865 
551 518 488 
363 348 335 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 6.00 
2.20 3.73 5.82 8.59 
722 1054 1126 886 
1124 1405 1611 1721 
1497 1398 1298 1201 
797 736 682 633 
462 438 416 397 
323 312 302 293 



TR20 --------.------------------------------------------------------------ scs - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 PASS 1 JOB NO. 1 PAGE 10 

18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.83 WATERSHED INCHES; 7105 CFS-HRS; 587.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIMEtHRS) 
12.58 
13.99 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2495.4 (NULL) 
3080.1 (NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
10.50 CFS .23 .68 1.57 
11.70 CFS 3 4 114 374 
12.90 CFS 1641 1352 1513 
14.10 CFS 3048 2942 2790 
15.30 CFS 1747 1605 1474 
16.50 CFS 938 880 831 
17.70 CFS 628 604 583 
18.90 CFS 488 476 465 
20.10 CFS 406 397 389 
21.30 CFS 347 341 336 
22.50 CFS 308 305 302 
23.70 CFS 288 286 284 
24.90 CFS 195 184 180 
26.10 CFS 115 100 86 
27.30 CFS 30.97 25.73 21.32 
28.50 CFS 6.63 5.43 4.45 
29.70 CFS 1.31 1.07 .87 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 10.84 
3.07 5.37 8.58 12.86 
900 1611 2298 2491 
1911 2375 2761 2994 
2614 2429 2245 2068 
1357 1252 1158 1076 
788 749 714 683 
563 546 530 515 
454 444 434 425 
3 81 373 366 360 
330 326 321 316 
299 296 294 292 
280 272 257 236 
176 169 159 145 
7 4 63 5 3 44 

17.63 14.55 11.98 9.85 
3.63 2.97 2.42 1.98 
.71 .57 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHED INCHES; 12737 CFS-HRS; 1052.6 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) 
12.58 
13.99 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2495.4 (DIVERT) 
3080.1 (DIVERT ) 



TR20 - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTl00YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 PASS 1 JOB NO. 1 PAGE 11 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
10.50 CFS .23 .68 1.57 3.07 5.37 8.58 12.86 
11.70 CFS 34 114 374 900 1611 2298 2491 
12.90 CFS 1641 1352 1513 1911 2375 2761 2994 
14.10 CFS 3048 2942 2790 2614 2429 2245 2068 
15.30 CFS 1747 1605 1474 1357 1252 1158 1076 
16.50 CFS 938 880 831 788 749 714 683 
17.70 CFS 628 604 583 563 546 530 515 
18.90 CFS 488 476 465 454 444 434 425 
20.10 CFS 406 397 389 3 81 373 366 360 
21.30 CFS 347 341 336 330 326 321 316 
22.50 CFS 308 305 3 02 299 296 294 292 
23.70 CFS 288 286 284 280 272 257 236 
24.90 CFS 195 184 180 176 169 159 145 
26.10 CFS 115 100 8 6 7 4 6 3 53 44 
27.30 CFS 30.97 25.73 21.32 17.63 14.55 11.98 9.85 
28.50 CFS 6.63 5.43 4.45 3.63 2.97 2.42 1.98 
29.70 CFS 1.31 1.07 .87 -71 .57 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHED INCHES; 12737 CFS-HRS; 1052.6 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
159 CFS-HRS; 1052.6 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
12.78 
14.21 

PEAK DISCHARGE (CFS ) PEAK ELEVATION L FEET) 
2366.0 3.60 
3043.2 4.12 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHEDINCHES; 12737CFS-HRS; 1052.6 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION ( FEET ) 
12.15 2337.1 (RUNOFF ) 
21.38 45.5 (RUNOFF ) 
22.30 43.9 (RUNOFF ) 
22.89 42.8 (RUNOFF ) 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 PASS 1 JOB NO. 1 PAGE 12 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 
9.00 CFS .12 .81 2.31 4.21 6.13 8.18 10.60 
10.20 CFS 17.04 21.18 26.13 31.94 39.10 48.05 58.88 
11.40 CFS 93 123 229 641 1641 2337 1620 
12.60 CFS 410 323 269 240 217 198 184 
13.80 CFS 158 148 13 8 130 124 120 117 
15.00 CFS 111 107 104 100 96 93 90 
16.20 CFS 82.70 80.16 79.19 78.39 76.91 75.34 74.29 
17.40 CFS 71.40 70.15 69.34 68.15 66.58 65.58 64.15 
18.60 CFS 61.85 60.24 59.15 57.89 56.28 55.38 54.38 
19.80 CFS 50.92 49.59 48.68 47.85 47.12 46.71 46.04 
21.00 CFS 45.88 45.40 45.46 45.46 45.02 44.95 44.81 
22.20 CFS 43.83 43.86 43.69 42.93 42.68 42.71 42.24 
23.40 CFS 42.14 41.84 41.67 41.59 40.75 34.87 17.56 
24.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2172 CFS-HRS; 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) 
12.56 

PEAK DISCHARGE(CFS) 
1443.4 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2174 CFS-HRS; 

179.5 ACRE-FEET. 

PEAK ELEVATION(FEET) 
4.85 

179.6 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS) 
12.90 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
1051.8 3.86 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2174 CFS-HRS; 179.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.81 3398.3 (NULL) 
14.14 3348.3 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
9.75 CFS .45 1.07 1.98 3.16 4.61 6.39 8.64 11.51 
10.95 CFS 15 20 26 3 4 4 4 5 8 8 0 154 
12.15 CFS 3 83 898 1753 2767 3352 3266 2798 2364 
13.35 CFS 2260 2432 2742 3050 3260 3344 3320 3215 
14.55 CFS 3059 2873 2676 2479 2289 2110 1944 1790 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 PASS 1 JOB NO. 1 PAGE 13 

15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 
27.75 CFS 
28.95 CFS 
30.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.88 WATERSHED INCHES; 14911 CFS-HRS; 1232.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME(HRS) 
12.38 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2948.8 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
11.25 CFS 0 1 7 45 264 936 2010 2815 
12.45 CFS 2869 2084 1153 759 632 547 493 452 
13.65 CFS 418 389 363 340 3 19 301 287 277 
14.85 CFS 269 263 256 249 241 233 225 218 
16.05 CFS 211 204 196 190 186 184 181 178 
17.25 CFS 175 172 170 167 164 162 159 156 
18.45 CFS 153 150 147 145 142 139 136 133 
19.65 CFS 130 127 123 120 117 116 114 113 
20.85 CFS 112 111 110 110 110 110 109 109 
22.05 CFS 108 107 107 106 106 105 104 104 
23.25 CFS 103 103 103 102 102 101 9 5 80 
24.45 CFS 51.97 23.95 5.33 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.33 WATERSHED INCHES; 4091 CFS-HRS; 338.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME(HRS) 
12.51 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2316.5 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
10.95 CFS 0 2 5 14 29 6 8 200 557 

12.15 CFS 1200 1896 2284 2235 1778 1088 639 525 
13.35 CFS 453 404 370 342 317 295 276 259 

14.55 CFS 245 234 225 219 213 207 201 195 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spr2.04TEST 
15:17:46 PASS 1 JOB NO. 1 PAGE 14 

15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.57 WATERSHED INCHES; 3534 CFS-HRS; 292.1 ACRE-FEET 

OPERATION ADDHYD XSECTION 75 

PEAK TIME(HRS) 
12.43 

HRS MAIN 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 

PEAK DISCHARGE(CFS) 
5168.0 

PEAK ELEVATION(FEET) 
(NULL) 

HYDROGRAPH POINTS FOR 
TIME 

0 
3209 
946 
532 
414 
329 
289 
247 
206 
197 
188 
174 

INCREMENT = .I50 
2 5 

4711 5153 
856 788 
511 495 
400 387 
324 319 
284 278 
242 237 
204 202 
196 195 
187 186 
151 109 

ALTERNATE = 1, STORM 
hr , DRAINAGE AREA = 

14 3 6 113 
4318 2931 1847 
730 680 63 5 
482 469 456 
373 360 348 
313 308 303 
273 268 263 
231 224 219 
200 199 198 
194 192 191 
185 185 184 
63 2 6 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.43 WATERSHED INCHES; 7625 CFS-HRS; 630.2 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME ( HRS ) 
12.55 
14.08 

PEAK DISCHARGE (CFSI PEAK ELEVATION(FEET1 
7134.6 (NULL) 
3980.1 (NULL ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
9.75 CFS .45 1.07 1.98 3.16 4.61 6.39 8.64 11.52 
10.95 CFS 16 22 32 48 80 171 544 1646 
12.15 CFS 3592 5609 6906 7085 6283 5114 4069 3436 
13.35 CFS 3206 3288 3530 3781 3940 3979 3914 3775 
14.55 CFS 3591 3384 3171 2961 2759 2567 2386 2218 
15.75 CFS 2063 1922 1794 1679 1574 1481 1401 1331 
16.95 CFS 1270 1216 1169 1125 1085 1048 1014 983 
18.15 CFS 954 928 903 880 858 837 817 798 
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19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 
27.75 CFS 
28.95 CFS 
30.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.70 WATERSHED INCHES; 22536 CFS-HRS; 1862.4 ACRE-FEET. 

- - - XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1197.0 FEET) CAN 
ADD .336 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1923.83 AC-FT ( .14 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1207.48. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
26.85 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
68.4 1208.38 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 64 CFS 
RESVOR i 93. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. t * *  

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
8.85 CFS 19.84 19.83 19.82 
10.05 CFS 19.74 19.73 19.72 
11.25 CFS 19.70 19.71 19.74 
12.45 CFS 28.52 31.50 34.35 
13.65 CFS 43.45 44.72 46.05 
14.85 CFS 52.46 53.29 54.05 
16.05 CFS 57.57 58.00 58.40 
17.25 CFS 60.35 60.63 60.89 
18.45 CFS 62.30 62.51 62.71 
19.65 CFS 63.83 64 .OO 64.17 
20.85 CFS 65.08 65.22 65.36 
22.05 CFS 66.16 66.28 66.41 
23.25 CFS 67.10 67.21 67.32 
24.45 CFS 67.94 68.02 68.09 
25.65 CFS 68.31 68.33 68.36 
26.85 CFS 68.41 68.41 68.41 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 20.57 SQ.MI. 
19.81 19.79 19.78 19.77 19.76 
19.71 19.71 19.70 19.69 19.69 
19.81 20.03 20.73 22.42 25.39 
36.78 38.72 40.01 41.16 42.28 
47.42 48.61 49.65 50.64 51.58 
54.77 55.43 56.04 56.61 57.12 
58.77 59.12 59.45 59.76 60.06 
61.14 61.39 61.63 61.86 62.08 
62.91 63.10 63.29 63.48 63.65 
64.33 64.49 64.64 64.79 64.94 
65.50 65.64 65.77 65.90 66.03 
66.53 66.64 66.76 66.87 66.98 
67.43 67.53 67.64 67.75 67.85 
68.14 68.18 68.22 68.25 68.28 
68.37 68.39 68.40 68.41 68.41 
68.40 68.40 68.39 68.38 68.37 
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28.05 CFS 
29.25 CFS 
30.45 CFS 
31.65 CFS 
32.85 CFS 
34.05 CFS 
35.25 CFS 
36.45 CFS 
37.65 CFS 
38.85 CFS 
40.05 CFS 
41.25 CFS 
42.45 CFS 
43.65 CFS 
44.85 CFS 
46.05 CFS 
47.25 CFS 
48.45 CFS 
49.65 CFS 
50.85 CFS 
52.05 CFS 
53.25 CFS 
54.45 CFS 
55.65 CFS 
56.85 CFS 
58.05 CFS 
59.25 CFS 
60.45 CFS 
61.65 CFS 
62.85 CFS 
64.05 CFS 
65.25 CFS 
66.45 CFS 
67.65 CFS 

RUNOFF ABOVE BASEFLOW [BASEFLOW = .00 CFS) 
.28 WATERSHED INCHES; 3715 CFS-HRS; 307.0 ACRE-FEET 

---  STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTILT CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 
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EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.84 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME ( HRS ) 
12.35 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
4184.8 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
5.10 CFS .13 .52 1.40 2.79 4.63 6.64 8.71 10.84 
6.30 CFS 13.04 15.32 17.69 20.07 22.48 24.89 27.34 29.88 
7.50 CFS 32.51 35.26 37.94 40.58 43.19 46.02 49.47 53.81 
8.70 CFS 59 6 5 72 79 86 9 2 9 8 103 
9.90 CFS 108 115 125 138 153 170 190 213 
11.10 CFS 240 274 317 379 522 915 1887 3187 
12.30 CFS 4117 3956 2908 1555 847 650 548 483 
13.50 CFS 437 400 369 342 318 296 278 263 
14.70 CFS 251 243 236 229 222 215 207 199 
15.90 CFS 192 185 178 172 165 161 158 156 
17.10 CFS 153 150 147 145 142 139 137 135 
18.30 CFS 132 129 127 124 121 119 116 113 
19.50 CFS 111 108 106 103 100 9 7 9 6 9 4 
20.70 CFS 92.72 91.70 91.01 90.41 90.12 89.73 89.41 89.04 
21.90 CFS 88.64 87.99 87.32 86.72 86.09 85.65 84.99 84.34 
23.10 CFS 83.65 83.23 82.92 82.49 82.21 81.83 81.21 77.53 
24.30 CFS 66.71 47.19 25.43 7.73 .56 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42WATERSHEDINCHES; 5435CFS-HRS; 449.1 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS 
12.88 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
2472.1 5.39 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 5435 CFS-HRS; 449.2 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME(HRS) 
13.57 

PEAK DISCHARGE I CFS) 
1695.1 

PEAK ELEVATION I FEET) 
6.47 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 5435 CFS-HRS; 449.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.30 3544.1 ( RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
7.50 CFS .18 .76 1.87 3.49 5.37 7.39 9.65 12.23 
8.70 CFS 15.26 18.71 22.53 26.64 30.95 35.15 39.09 42.91 
9.90 CFS 4 7 53 60 69 79 9 1 105 122 
11.10 CFS 142 168 202 251 377 784 1764 3027 
12.30 CFS 3544 3002 1767 849 621 512 445 400 
13.50 CFS 365 336 311 289 269 252 237 226 
14.70 CFS 217 211 205 200 193 186 180 173 
15.90 CFS 167 162 155 149 145 142 140 137 
17.10 CFS 135 13 3 130 128 125 123 121 119 
18.30 CFS 117 114 112 110 107 105 103 101 
19.50 CFS 98.28 96.12 93.47 90.67 88.28 86.41 84.96 83.75 
20.70 CFS 82.66 81.96 81.37 81.02 80.75 80.42 80.23 79.86 
21.90 CFS 79.45 78.84 78.25 77.61 77.35 76.85 76.17 75.55 
23.10 CFS 75.10 74.86 74.48 74.29 73.93 73.56 72.64 68.18 
24.30 CFS 54.27 33.26 13.11 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.77 WATERSHED INCHES; 4254 CFS-HRS; 351.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.30 
13.51 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET ) 
3754.5 (NULL) 
2051.4 (NULL) 

HRS MAIT 
6.15 CFS 
7.35 CFS 
8.55 CFS 
9.75 CFS 
10.95 CFS 
12.15 CFS 
13.3 5 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 

HYDROGRAPH POINTS FOR 
V TIME INCREMENT = .I50 

.28 .59 1.05 
7.43 9.18 11.47 
35.24 40.60 46.43 

8 9 9 7 108 
208 235 269 

3209 3754 3262 
2013 2051 2020 
1332 1220 1117 
670 621 578 
408 390 373 
303 295 287 
248 242 237 
207 203 199 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.84 
1.69 2.51 3.49 4.64 
14.39 17.93 21.83 25.96 
52.71 59.43 66.56 73.86 
120 133 149 166 
311 371 508 93 0 

2132 1409 1464 1673 
1942 1834 1710 1581 
1023 937 859 788 
539 504 474 449 
359 345 333 322 
280 272 266 260 
231 225 220 215 
196 193 190 188 
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21.75 CFS 183 181 178 176 174 173 171 170 
22.95 CFS 168 167 166 165 164 163 161 160 
24.15 CFS 155 140 119 98 8 4 8 3 8 1 7 7 
25.35 CFS 71.00 64.28 57.19 50.18 43.55 37.46 31.98 27.13 
26.55 CFS 22.89 19.22 16.07 13.39 11.12 9.21 7.61 6.27 
27.75 CFS 5.15 4.23 3.46 2.83 2.31 1.88 1.53 1.25 
28.95 CFS 1.01 .82 .66 .54 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9689 CFS-HRS; 800.7 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) 
12.30 
13.51 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3754.5 (DIVERT) 
2051.4 (DIVERT) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
6.15 CFS .28 .59 1.05 
7.35 CFS 7.43 9.18 11.47 
8.55 CFS 35.24 40.60 46.43 
9.75 CFS 89 97 108 
10.95 CFS 208 235 269 
12.15 CFS 3209 3754 3262 
13.35 CFS 2013 2051 2020 
14.55 CFS 1332 1220 1117 
15.75 CFS 670 621 578 
16.95 CFS 408 390 373 
18.15 CFS 303 295 287 
19.35 CFS 248 242 237 
20.55 CFS 207 203 199 
21.75 CFS 183 181 178 
22.95 CFS 168 167 166 
24.15 CFS 155 140 119 
25.35 CFS 71.00 64.28 57.19 
26.55 CFS 22.89 19.22 16.07 
27.75 CFS 5.15 4.23 3.46 
28.95 CFS 1.01 .82 .66 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.84 
1.69 2.51 3.49 4.64 
14.39 17.93 21.83 25.96 
52.71 59.43 66.56 73.86 
120 133 149 166 
311 3 71 508 930 
2132 1409 1464 1673 
1942 1834 1710 1581 
1023 937 859 788 
539 504 474 449 
359 345 333 322 
280 272 266 260 
231 225 220 215 
196 193 190 188 
176 174 173 171 
165 164 163 161 
9 8 8 4 8 3 81 

50.18 43.55 37.46 31.98 
13.39 11.12 9.21 7.61 
2.83 2.31 1.88 1.53 
.54 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9689 CFS-HRS; 800.7 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 



TR20 - - - - - - - - - - - - ~ . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION, 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 PASS 2 JOB NO. 1 PAGE 20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
181 CFS-HRS; 800.7 ACRE-FEET. 

OPERATION REACH ' XSECTION 20 

PEAK TIME ( HRS ) 
12.46 
13.66 

PEAK DISCHARGEiCFS) 
3745.9 
2050.8 

PEAK ELEVATION(FEET) 
7.54 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.10 WATERSHED INCHES; 9688 CFS-HRS; 800.7 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT ( C )  EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
12.46 
13.66 

PEAK DISCHARGE(CFS) 
3745.9 
2050.8 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9688 CFS-HRS; 

PEAK ELEVATION(FEET) 
4.77 
3.42 

800.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME(HRS) 
12.37 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
6595.8 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 SQ.MI 
5.10 CFS .18 .77 2.08 4.21 7.06 10.26 13.60 17.00 
6.30 CFS 20.52 24.14 27.88 31.66 35.49 39.36 43.29 47.37 
7.50 CFS 51.57 55.98 60.28 64.50 68.70 73.17 78.64 85.39 
8.70 CFS 94 103 114 125 136 147 156 164 
9.90 CFS 172 184 199 219 242 269 300 337 
11.10 CFS 3 81 434 502 599 801 1425 2812 4862 
12.30 CFS 6417 6374 4913 2732 1425 1070 899 785 
13.50 CFS 710 648 597 553 513 478 448 424 
14.70 CFS 405 3 91 379 368 357 345 332 320 
15.90 CFS 309 298 287 276 266 259 254 250 
17.10 CFS 246 241 237 232 228 224 220 216 
18.30 CFS 212 207 203 199 195 191 186 182 
19.50 CFS 178 174 170 165 160 156 153 151 
20.70 CFS 149 147 146 145 144 144 143 143 
21.90 CFS 142 141 140 139 138 137 136 135 
23.10 CFS 134 133 133 13 2 132 131 130 125 
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24.30 CFS 109 79 45 16 2 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME ( HRS ) 
13.07 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
3654.0 4.47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42WATERSHEDINCHES; 8703 CFS-HRS; 719.2 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
13.65 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET ) 
2549.9 5.46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
13.65 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2549.9 3.82 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME(HRS) 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATIONtFEET) 
2706.6 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
8.40 CFS .37 1.15 2.56 4.55 7.03 9.79 12.80 15.90 
9.60 CFS 18.97 22.03 25.35 29.41 34.33 40.38 47.54 55.92 
10.80 CFS 6 6 7 8 93 111 135 170 252 530 
12.00 CFS 1174 2106 2683 2487 1692 848 537 440 
13.20 CFS 377 337 306 282 261 242 225 211 
14.40 CFS 198 188 181 175 171 166 161 155 
15.60 CFS 150 145 140 135 130 125 121 118 
16.80 CFS 116 114 112 110 108 106 104 103 
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18.00 CFS 101 99 9 7 95 93 91 90 88 
19.20 CFS 85.71 83.93 82.12 80.26 78.21 75.94 73.86 72.20 
20.40 CFS 70.92 69.85 68.93 68.30 67.81 67.43 67.23 66.97 
21.60 CFS 66.76 66.52 66.22 65.72 65.24 64.77 64.41 64.08 
22.80 CFS 63.57 63.07 62.63 62.37 62.15 61.89 61.64 61.38 
24.00 CFS 60.82 57.46 47.91 31.95 15.41 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.54 WATERSHED INCHES; 3372 CFS-HRS; 278.7 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME(HRS) 
12.35 
13.61 

PEAK DISCHARGE(CFS) 
3037.8 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HRS 
6.15 
7.35 
8.55 
9.75 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

CFS .37 .78 1.42 
CFS 10.61 12.97 15.53 
CFS 35.47 40.49 46.18 
CFS 9 2 101 112 
CFS 209 234 264 
CFS 2380 2997 2871 
CFS 2691 2815 2832 
CFS 2020 1860 1709 
CFS 1021 942 871 
CFS 587 557 529 
CFS 412 398 386 
CFS 327 320 312 
CFS 271 266 261 
CFS 235 231 228 
CFS 213 211 209 
CFS 197 187 170 
CFS 118 108 9 7 
CFS 43.26 37.00 31.52 
CFS 11.33 9.48 7.92 
CFS 2.61 2.16 1.79 
CFS .56 .46 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 6.00 
2.31 3.46 4.88 6.55 
18.27 21.18 24.25 27.54 
52.50 59.30 66.66 74.50 
124 138 153 170 
302 352 452 750 
2217 1634 1714 2074 
2772 2660 2516 2355 
1569 1438 1318 1208 
808 752 702 659 
504 481 461 443 
374 364 354 345 
305 297 290 283 
256 251 247 242 
225 222 220 217 
208 206 205 203 
152 136 134 131 
8 7 77 67 5 8 

26.76 22.65 19.11 16.09 
6.61 5.50 4.57 3.80 
1.48 1.22 1.00 .83 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.12 WATERSHED INCHES; 12073 CFS-HRS; 997.7 ACRE-FEET 

OPERATION ADDHYD XSECTION 35 

PEAK TIME(HRS) 
12.42 
13.63 

PEAK DISCHARGE (CFS) 
6655.4 
4883.1 

PEAK ELEVATION (FEET 
(NULL ) 
(NULL) 
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HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
6.15 CFS .47 1.06 2.00 3.35 5.14 7.37 10.02 
7.35 CFS 
8.55 CFS 
9.75 CFS 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 
27.75 CFS 
28.95 CFS 
30.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
3.11 WATERSHED INCHES; 21762 CFS-HRS; 1798.4 ACRE-FEET 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME ( HRS ) 
12.42 
13.63 

PEAK DISCHARGE (CFS) 
6655.4 
4883.1 

PEAK ELEVATIONCFEET) 
(DIVERT) 
(DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
6.15 CFS .47 1.06 2.00 3.35 5.14 7.37 10.02 
7.35 CFS 16.54 20.38 24.68 29.70 35.53 42.12 49.31 
8.55 CFS 6 6 7 6 8 7 99 112 126 141 
9.75 CFS 173 190 210 232 258 286 318 
10.95 CFS 394 442 499 570 663 822 1257 
12.15 CFS 4290 6186 6616 5486 3784 3135 3537 
13.35 CFS 4569 4825 4882 4792 4603 4352 4067 
14.55 CFS 3476 3195 2931 2687 2462 2256 2068 
15.75 CFS 1747 1612 1493 1387 1291 1207 1134 
16.95 CFS 1015 965 919 877 840 806 776 
18.15 CFS 725 702 681 661 643 626 611 
19.35 CFS 581 568 554 541 528 515 503 
20.55 CFS 482 473 464 455 447 440 433 
21.75 CFS 420 414 409 403 398 394 390 
22.95 CFS 383 379 376 374 371 368 366 
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24.15 CFS 357 342 3 10 272 234 219 214 206 
25.35 CFS 194 179 162 144 127 111 9 6 82 
26.55 CFS 70.47 59.96 50.80 42.89 36.08 30.27 25.33 21.15 
27.75 CFS 17.62 14.65 12.16 10.08 8.34 6.89 5.69 4.69 
28.95 CFS 3.86 3.18 2.61 2.14 1.76 1.44 1.18 .96 
30.15 CFS .79 .64 .52 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.11 WATERSHED INCHES; 21762 CFS-HRS; 1798.4 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW ( BASEFLOW = .00 CFS) 
187 CFS-HRS; 1798.4 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
6518.7 6.36 
4868.2 5.40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.11 WATERSHED INCHES; 21764 CFS-HRS; 1798.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) 
12.13 
21.34 
22.28 
22.88 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
3533.0 ( RUNOFF ) 
54.5 (RUNOFF) 
52.4 ( RUNOFF ) 
51.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ.MI. 
4.95 CFS .35 1.16 2.30 3.54 4.82 6.10 7.41 8.75 
6.15 CFS 10.17 11.60 13.10 14.60 16.08 17.56 19.08 20.76 
7.35 CFS 22.35 24.15 25.90 27.28 28.75 30.65 32.91 35.85 
8.55 CFS 39.68 43.85 48.29 52.55 57.02 61.30 63.97 66.18 
9.75 CFS 6 9 7 5 8 2 90 . 100 111 124 139 
10.95 CFS 158 180 207 247 303 504 1217 2709 
12.15 CFS 3523 2295 843 537 419 347 308 278 
13.35 CFS 252 233 216 200 186 174 163 155 
14.55 CFS 150 146 142 138 133 128 124 119 
15.75 CFS 11 5 111 1 0 '7 102 9 8 9 7 96 94 
16.95 CFS 92.08 90.71 89.18 87.03 85.44 84.37 82.85 80.87 
18.15 CFS 79.61 77.82 76.20 74.91 72.91 71.54 69.96 67.97 
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19.35 CFS 66.86 65.61 63.51 61.36 59.72 58.59 57.57 56.67 
20.55 CFS 56.14 55.30 55.20 55.06 54.45 54.50 54.48 53.93 
21.75 CFS 53.82 53.63 52.67 52.41 52.42 52.19 51.26 50.94 
22.95 CFS 50.96 50.37 50.29 50.22 49.84 49.62 49.49 48.49 
24.15 CFS 41.51 20.88 2.99 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3336 CFS-HRS; 275.7 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) 
12.38 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET ) 
2337.7 5.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3339 CFS-HRS; 275.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME ( HRS ) 
12.69 

PEAK DISCHARGE (CFS) 
1716.1 

PEAK ELEVATION(FEET) 
4.72 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3339 CFS-HRS; 275.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) 
12.60 
13.71 

PEAK DISCHARGE ( CFS) 
8202.1 
5388.6 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

HRS 
5.40 CFS 
6.60 CFS 
7.80 CFS 
9.00 CFS 
10.20 CFS 
11.40 CFS 
12.60 CFS 
13.80 CFS 
15.00 CFS 
16.20 CFS 
17.40 CFS 
18.60 CFS 
19.80 CFS 
21.00 CFS 
22.20 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 

.23 .60 1.16 1.90 2.82 3.95 5.32 
9.18 11.77 14.85 18.41 22.41 26.86 31.74 
43 4 9 5 7 6 5 7 3 83 9 3 
119 134 150 168 187 206 225 
269 295 325 359 398 441 491 
619 704 814 992 1442 2591 4797 
8201 7330 5580 4576 4589 4910 5219 
5360 5216 4983 4696 4380 4056 3739 
3157 2898 2661 2444 2247 2068 1908 
1639 1526 1424 1333 1254 1186 1127 
1024 980 940 904 87 1 842 815 
767 746 726 707 690 673 657 
627 612 597 583 569 556 545 
524 514 505 497 490 4 83 476 
464 458 453 448 444 440 436 
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23.40 CFS 428 425 422 420 417 414 408 393 
24.60 CFS 359 314 269 243 230 218 204 187 
25.80 CFS 168 149 131 114 99 85 73 62 
27.00 CFS 52.45 44.29 37.27 31.28 26.18 21.86 18.22 15.15 
28.20 CFS 12.58 10.43 8.63 7.14 5.89 4.86 4.00 3.29 
29.40 CFS 2.70 2.22 1.82 1.49 1.22 1.00 .82 .67 
30.60 CFS .54 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.16 WATERSHED INCHES; 25103 CFS-HRS; 2074.5 ACRE-FEET 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
12.33 6605.5 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
7.80 CFS .18 .92 2.59 5.38 9.19 13.72 19.00 24.98 
9.00 CFS 31.77 39.17 47.06 54.97 62.61 70.09 78.34 88.71 
10.20 CFS 101 117 136 157 183 214 252 298 
11.40 CFS 360 447 681 1369 3042 5278 6575 5959 
12.60 CFS 4010 2089 1286 1049 897 801 730 670 
13.80 CFS 621 576 537 501 473 449 431 418 
15.00 CFS 407 396 3 83 370 357 344 332 321 
16.20 CFS 309 297 287 280 276 272 267 262 
17.40 CFS 258 253 248 244 240 23 6 231 227 
18.60 CFS 222 217 213 208 204 199 195 191 
19.80 CFS 186 180 175 171 168 166 164 162 
21.00 CFS 161 160 160 159 159 158 157 156 
22.20 CFS 155 154 153 152 151 150 149 148 
23.40 CFS 147 147 146 146 144 136 112 74 
24.60 CFS 35.28 7.94 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
2.67 WATERSHED INCHES; 8243 CFS-HRS; 681.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS I 
12.46 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
4569.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
7.05 CFS .40 1.20 2.57 4.63 7.18 10.00 12.89 15.82 
8.25 CFS 18.90 22.23 26.02 30.48 35.60 41.41 47.76 ,54.47 
9.45 CFS 6 1 6 8 74 81 88 97 109 123 
10.65 CFS 139 158 181 208 241 284 343 464 
11.85 CFS 800 1583 2830 4050 4565 4219 3139 1790 
13.05 CFS 990 803 686 608 553 508 469 435 
14.25 CFS 405 379 357 340 326 316 307 298 
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CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 6521 CFS-HRS; 538.9 ACRE-FEET 

OPERATIONADDHYD XSECTION 75 

PEAK TIME ( HRS 
12.37 

PEAK DISCHAIIGE (CFS) PEAK ELEVATION(FEET) 
10903.6 (NULL ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 8.26 SQ .MI. 
7.05 CFS .40 1.20 2.57 4.63 7.20 10.18 13.81 18.41 
8.25 CFS 24 3 1 40 49 6 1 7 3 87 102 
9.45 CFS 116 130 144 159 177 199 226 258 
10.65 CFS 296 341 395 460 539 644 790 1145 
11.85 CFS 2169 4626 8109 10625 10524 8229 5227 3076 
13.05 CFS 2039 1700 1487 1337 1224 1128 1045 972 
14.25 CFS 906 851 806 771 744 723 702 681 
15.45 CFS 658 635 612 591 570 549 529 511 
16.65 CFS 497 488 480 472 463 455 447 439 
17.85 CFS 431 423 416 408 400 3 92 384 376 
19.05 CFS 368 360 352 344 337 328 319 310 
20.25 CFS 303 297 292 288 285 283 281 280 
21.45 CFS 279 278 277 276 274 272 270 268 
22.65 CFS 267 265 263 261 259 258 257 256 
23.85 CFS 255 253 241 208 151 88 3 6 10 
25.05 CFS .64 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.77 WATERSHED INCHES; 14763 CFS-HRS; 1220.0 ACRE-FEET 

OPERATION ADDHYD XSECTION 76 

PEAK TIME(HRS) 
12.47 
13.62 

PEAK DISCHARGE(CFS) 
17781.2 

PEAK ELEVATION (FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
5.40 CFS .23 .60 1.16 1.90 2.82 3.95 5.32 7.04 
6.60 CFS 9.18 11.78 14.94 18.81 23.61 29.43 36.37 44.23 
7.80 CFS 5 3 6 3 7 5 89 105 123 143 166 
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9.00 CFS 
10.20 CFS 
11.40 CFS 
12.60 CFS 
13.80 CFS 
15.00 CFS 
16.20 CFS 
17.40 CFS 
18.60 CFS 
19.80 CFS 
21.00 CFS 
22.20 CFS 
23.40 CFS 
24.60 CFS 
25.80 CFS 
27.00 CFS 
28.20 CFS 
29.40 CFS 
30.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.00WATERSHEDINCHES; 39860CFS-HRS; 3294.1ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1197.0 FEET) CAN 
ADD .336 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2971.91 AC-FT ( .22 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1211.21. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
22.72 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
711.9 1212.24 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 82 CFS 
RESVOR ( 12. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 
4.50 CFS 19.84 19.83 19.82 19.81 19.79 19.78 19.77 
5.70 CFS 19.74 19.73 19.72 19.71 19.70 19.69 19.68 
6.90 CFS 19.67 19.67 19.67 19.68 19.69 19.70 19.72 
8.10 CFS 19.77 19.81 19.87 19.93 20.00 20.09 20.19 
9.30 CFS 20.45 20.61 20.79 21.00 21.22 21.47 21.75 
10.50 CFS 22.40 22.79 23.22 23.72 24.29 24.93 25.68 
11.70 CFS 27.35 28.44 30.40 33.97 39.39 45.17 50.44 
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12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 
30.90 CFS 
32.10 CFS 
33.30 CFS 
34.50 CFS 
35.70 CFS 
36.90 CFS 
38.10 CFS 
39.30 CFS 
40.50 CFS 
41.70 CFS 
42.90 CFS 
44.10 CFS 
45.30 CFS 
46.50 CFS 
47.70 CFS 
48.90 CFS 
50.10 CFS 
51.30 CFS 
52.50 CFS 
53.70 CFS 
54.90 CFS 
56.10 CFS 
57.30 CFS 
58.50 CFS 
59.70 CFS 
60.90 CFS 
62.10 CFS 
63.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.63 WATERSHED INCHES; 8361 CFS-HRS; 691.0 ACRE-FEET. 

- - -  STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  
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EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 
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SUMMARY TABLE 1 
- - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAX DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 4.84 inches AND 24.00 hr DURATION, BEGINS AT .O hrs 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT ,150 HOURS 

ALTERNATE 1 STORM 1 
- - - - - -  --.----------------- 

XSECTION 1 RUNOFF 2.46 2.18 - - -  12.39 2652 1078.0 
XSECTION 5 REACH 2.46 2.18 4.61 13.05 1590 646.3 
XSECTION 10 REACH 2.46 2.18 5.66 13.72 1123 456.5 
XSECTION 2 RUNOFF 2.38 1.41 --- 12.34 1660 697.5 
XSECTION 12 ADDHYD 4.84 1.80 --- 12.34 1709 353.1 

XSECTION 12 DIVERT 4.84 1.80 - - - 12.34 1709 353.1 
XSECTION 200 DIVERT .00 1.80 --- .00 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.80 4.80 12.52 1653 341.5 
XSECTION 25 REACH 4.84 1.80 3.00 12.67 1650 340.9 
XSECTION 3 RUNOFF 3.94 2.18 - - - 12.41 4180 1060.9 

XSECTION 30 REACH 3.94 2.18 3.91 13.25 2215 562.2 
XSECTION 5 REACH 3.94 2.18 4.63 13.84 1613 409.4 
XSECTION 25 REACH 3.94 2.18 2.96 13.99 1613 409.4 
XSECTION 4 RUNOFF 2.06 1.17 - - - 12.40 1081 524.8 
XSECTION 34 ADDHYD 6.00 1.83 --- 13.97 1754 292.3 

XSECTION 35 ADDHYD 10.84 1.82 - - -  13.99 3080 284.1 
XSECTION 35 DIVERT 10.84 1.82 - - - 13.99 3080 284.1 
XSECTION 199 DIVERT .OO 1.82 - - -  .OO 0 i******* 

XSECTION 45 REACH 10.84 1.82 4.12 14.21 3043 280.7 
XSECTION 6 RUNOFF 1.47 2.29 ---  12.15 2337 1589.8 

XSECTION 60 REACH 1.47 2.29 4.85 12.56 1443 981.6 
XSECTION 67 REACH 1.47 2.29 3.86 12.90 1052 715.6 
XSECTION 64 ADDHYD 12.31 1.88 - - -  12.81 3398 276.0 
XSECTION 5 RUNOFF 4.78 1.33 ---  12.38 2949 616.9 
XSECTION 7 RUNOFF 3.48 1.57 - - -  12.51 2317 665.8 

XSECTION 75 ADDHYD 8.26 1.43 - - - 12.43 5168 625.7 
XSECTION 76 ADDHYD 20.57 1.70 - - -  12.55 7135 346.9 
STRUCTURE 1 RESVOR 20.57 .28 1208.38 26.85T 68T 3.3 
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SUMMARY TABLE 1 
- - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 
------------.-------------- 

XSECTION 1 RUNOFF 2.46 3.42 
XSECTION 5 REACH 2.46 3.42 
XSECTION 10 REACH 2.46 3.42 
XSECTION 2 RUNOFF 2.38 2.77 
XSECTION 12 ADDHYD 4.84 3.10 

XSECTION 12 DIVERT 4.84 3.10 
XSECTION 200 DIVERT .OO 3.10 
XSECTION 20 REACH 4.84 3.10 
XSECTION 25 REACH 4.84 3.10 
XSECTION 3 RUNOFF 3.94 3.42 

XSECTION 30 REACH 3.94 3.42 
XSECTION 5 REACH 3.94 3.42 
XSECTION 25 REACH 3.94 3.42 
XSECTION 4 RUNOFF 2.06 2.54 
XSECTION 34 ADDHYD 6.00 3.12 

XSECTION 35 ADDHYD 10.84 3.11 
XSECTION 35 DIVERT 10.84 3.11 
XSECTION 199 DIVERT .OO 3.11 
XSECTION 45 REACH 10.84 3.11 
XSECTION 6 RUNOFF 1.47 3.52 

XSECTION 60 REACH 1.47 3.52 
XSECTION 67 REACH 1.47 3.52 
XSECTION 64 ADDHYD 12.31 3.16 
XSECTION 5 RUNOFF 4.78 2.67 
XSECTION 7 RUNOFF 3.48 2.90 
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SUMMARY TABLE 1 
- - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
------.-------------------- 

XSECTION 75 ADDHYD 8.26 2.77 - - -  12.37 10904 1320.1 
XSECTION 76 ADDHYD 20.57 3.00 - - -  12.47 17781 864.4 
STRUCTURE 1 RESVOR 20.57 .63 ' 1212.24 22.72T 712T 34.6 
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01/21/** 500-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage, 1200'Sp12.04TEST 
15:17:46 SUMMARY, JOB NO. 1 PAGE 34 

SUMN3RY TABLE 2 
- - - - - - - - - - - - - - -  

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
- - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN - - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - -  LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWERFACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) ( X )  (M) (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 

ALTERNATE 2 STORM 1 

5 9100 4117 12.3 2470 12.9 1.36 1.14 .486 .600 .22 
10 9100 2470 12.9 1687 13.5 1.79 1.11 .283 ,683 .21 
20 3332 3754 12.3 3745 12.4 .14 1.63 .007 .998 .98? 
25 1950 3745 12.4 3745 12.4 .051 1.73 .003 1.000 1.00? 
30 8865 6417 12.3 3650 13.1 1.26 1.12 .557 .569 .19 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION, 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 SUMMARY, JOB NO. 1 PAGE 35 

SUMMARY TABLE 3 
- - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . .  
ID (SQ MI) 1 

STRUCTURE 1 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 1 2.46 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 2 2.38 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 3 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 4 2.06 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 5 4.78 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 6 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 7 3.48 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 10 2.46 
-.------------------------ 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 12 4.84 
..------------------------- 

ALTERNATE 1 
ALTERNATE 2 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, MJ ROW VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
15:17:46 SUMMARY, JOB NO. 1 PAGE 36 

SUMMARY TABLE 3 
- - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 20 4.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1653 
ALTERNATE 2 3746 

XSECTION 25 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1613 
ALTERNATE 2 2550 

XSECTION 30 3.94 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 2215 
ALTERNATE 2 3654 

XSECTION 34 6.00 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1754 
ALTERNATE 2 3038 

XSECTION 35 10.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 3080 
ALTERNATE 2 6655 

XSECTION 45 10.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 3043 
ALTERNATE 2 6519 

XSECTION 60 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1443 
ALTERNATE 2 2338 

XSECTION 64 12.31 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 3398 
ALTERNATE 2 8202 

XSECTION 67 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - -  
ALTERNATE 1 1052 
ALTERNATE 2 1716 

XSECTION 75 8.26 

ALTERNATE 1 5168 
ALTERNATE 2 10904 



TR20 - - - - . - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage, 1200tSp12.04TEST 
15:17:46 SUMMARY, JOB NO. 1 PAGE 37  

SUMMARY TABLE 3 
- - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 7135 
ALTERNATE 2 17781 

XSECTION 199 .OO 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .00 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 0 
ALTERNATE 2 0 



TR20 - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
01/21/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage, 1200'Spi2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = 500IN.DAT 
OUTPUT = 5000UT.OUT 

, GIVEN DATA FILE 
, DATED 01/21/**,15:17:46 

FILES GENERATED - DATED 01/21/**,15:17:46 

FILE 5000UT.TRD CONTAINS READHD INFORMATION 

TOTAL NTJMBER OF WARNINGS = 4, MESSAGES = 8 

JOB ENDED AT 15:17:46 
* * *  TR-20 RUN COMPLETED * * *  





URS CALCULATION PACKAGE NO. C-8 EXHIBIT 4.7-2 

CALCULATION COVER SHEET 

Client: Flood Control District ,of Maricopa County Project Name: White Tank FRS No. 3 
(FCDMC) Design 

Project~Calculation Number: 23443748 

RESERVOIR ROUTING OF 100-YEAR, 200-YEAR & 500-YEAR 24-HOUR HYDROGRAPHS 
FOR FUTURE CONDITON (PRINCIPAL SPILLWAY CLOSED) 

Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 

Prepared by: Harnmad Hussain Date: 07/23/04 

Checked by: Date: 

Description and Purpose: 

See Page 2 

Design Basis /Assumptions 

See Page 2 

See Page 3. 

Calculation Approved by: 

Revision No.: Description of Revision: Approved by: 

Project ManagerJDate 



RESERVOIR ROUTING OF 100-YEAR, 200-YEAR & 500-YEAR 24-HOUR 
HYDROGRAPHS FOR 

FUTURE CONDITON (PRINCIPAL SPILLWAY CLOSED) 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

This particular calculation package addresses the reservoir routing results for 100-year, 200-year and 500- 

year 24-hour hydrographs for the Future Condition (Principal Spillway Closed). 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

FUTRE CONDITION (Principal Spillway Closed) 

The Future Condition (Principal Spillway Closed) represents the condition where construction of the 

downstream conveyance channel does not occur and the principal spillway remains closed. It is assumed 

that the 100-year sediment volume (500 ac-ft) has accumulated in the reservoir. Under this condition 

outflow from the reservoir occurs through infiltration, and flow through the emergency spillway. 

Given the assumption that the during the Future Condition (Principal Spillway Closed), the 100-year 

sediment volume (500 ac-ft) has accumulated in the reservoir, the Antecedent Reservoir Condition 

(ARC) for the routing of 100-year, 200-year and 500-year 24-hour hydrographs was set at the 100-year 

sediment pool level or at elevation 1199.2 ft (NAVD 88). 

100-year 24-hour hydrograph was developed by NRCS in its 1998 study report. URS updated TR-20 

model for 100-year 24-hour hydrograph with an anticipation of future conditions at the request of Flood 

District. 

SPECIAL NOTE ABOUT 200-YR AND 500-YR 24-HR HYDROGRAPHS 

NRCS did not develop 200-year and 500-year 24-hour models in its 1998 hydrologic/hydraulic study of 

the White Tank FRS No. 3 Watershed. URS developed TR-20 models for 200-year and 500-year 24-hour 

storms with an anticipation of future conditions at the request of Flood District. The methodology 

involved in developing 200-year and 500-year 24-hour rainfall and all relevant computations are provided 

in a separate calculation package. It should be noted that the 200-year and 500-year 24-hour rainfall 

depths were found to be equal to 4.65 and 5.26 inches. However, given the fact that NRCS reduced the 

100-year 24-hour rainfall amount for the aerial reduction purposes from 4.12 inches to 3.85 inches in its 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\90 percent H&H\90 PERCENT CAL. PACKAGES\100-, 200-, 
500- 24-hr Routing (1 199,2)\principal spillway closed condition writeup.doc 



August 1998 report "Hydrologic Analysis of the White Tank Moztntnins on FRS No. 3 ", URS also decided 

to reduce the actual 200-year and 500-year 24-hour rainfall amounts (4.65 & 5.26 inches respectively) by 

the same factor. Therefore, instead of using the actual amount of 200-year and 500-year rainfall amount, 

a reduced rainfall amount of 4.28 and 4.84 inches was used for the routing'purposes of 200-year and 500- 

year 24-hour storms. 

A new elevation-storage curve for the White Tank FRS No. 3 was developed using the 2003 topographic 

map in combination with the modified 1998 topographic map, both of which were provided by the 

District. The new elevation-storage curve was based on 500 ac-ft of sediment storage for the 100-year 

sediment pool level. The infiltration rates were also estimated for the Future Condition by taking 

accumulated sediment into consideration. An elevation-spillway rating curve for the White Tank FRS No. 

3 emergency spillway was also developed. The procedure and calculations involved in establishing new 

curve numbers, new elevation-spillway discharge rating curve, new infiltration numbers and new 

elevation-storage curve are provided in separate calculation packages. 

Please also note that the URS used the same lag times (times of concentrations) as well as antecedent 

moisture condition (AMC) in developing 200-year and 500- year 24-hour models as used by NRCS for 

100-year 24-hour model. 

DIVERSIONS 

The TR-20 models developed by NRCS in its 1998 report included two diversions from the watershed. 

The diversions occur along the eastern edge of the watershed at Olive Avenue and Northern Avenue 

where a stormwater channel is restricted by culverts at the road crossings. The effect of the diversions is 

to reduce the peak flow and volume reaching the reservoir from the northern half of the watershed. 

At Olive Avenue, flows greater than 4,100 cfs are diverted out of the watershed. At Northern Avenue, 

flows greater than 11,000 cfs are diverted out of the watershed. The base hydraulic calculations for these 

diversion estimates were not presented in the NRCS hydrologic report (NRCS 1998), nor were the flows 

out of the reservoir watershed quantified. However, in order to be consistent with 100-year 24-hour 

model, URS provided the same diversions for 200-year and 500-year 24-hour models also. 

ROUTING RESULTS 

The ARC for the routing of 100-year, 200-year and 500-year 24-hour hydrographs was set at the 100-year 

sediment pool level or at elevation 1199.2 ft (NAVD 88). 
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The reservoir routing results i.e. ARC, peak inflows, peak outflows, and the maximum reservoir elevation 

for 100-year, 200-year and 500-year 24-hour hydrographs under Future Condition (Principal Spillway 

Closed) are provided in Table 1 (Please See Page 5). The results indicated that 100-year and 200-yr 24-hr 

hydrograph would be contained within the reservoir with no spillage. 500-year 24-hour hydrograph would 

result in some spillage. (See Table 1 on Page 5). 

The input file and the detailed output results of TR-20 modeling for reservoir routing of 100-year, 200- 

year and 500-year 24-hour hydrographs for Future Condition (Principal Spillway Closed) are attached at 

the end of this calculation package. 
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TABLE 1 
RESERVOIR ROUTING RESULTS FOR 100-YEAR, 200-YEAR & 500-YEAR 24-HR 

HYDROGRAPHS 

FUTURE CONDITON - PRINCIPAL SPILLWAY CLOSED 

Notes: 

1) It should be noted that the peak out flow reflects the infiltration amount only. 

Storm Event 

100-yr 24-hr 

200-yr 24-hr 

500-yr 24-hr 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\SO percent H&H\90 PERCENT CAL. PACKAGES\100-, 200-, 
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Inflow to White Tank FRS No.3 Outflow from White Tank FRS No.3 

precipitation 

(inches) 

3.85 

4.28 

4.84 

Antecedent 

Reservoir Condition 

(ARC) 

1199.2 

1199.2 

1199.2 

Peak Inflow 

(cfs) 

11,750 

14,530 

17,782 

Peak Outflow 

(cfs) 

65.8' 

72.2' 

872.6 

Maximum Reservoir 

Elevation (NAVD 88) 

(ft) 

1210.6 

1211.9 

1212.3 
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6 REACH 3 0 4 5  4 5 4 2 0 0 .  
6 RUNOFF 1 006  2 1 . 4 7  8 7 . 7  
6 REACH 3 060 2 3 7 5 4 0 .  
6 REACH 3 067  3 4 5 1 4 0 .  
6 ADDHYD 4 064 5 4 3 
6 RUNOFF 1 0 0 5  6 4 \ 7 8  7 8 . 8  
6 RUNOFF 1 007 7 3 . 4 8  8 1 . 7  
6 ADDHYD 4 075  6 7 1 
6 ADDHYD 4 076 1 3  2 
6 RESVOR 2 0 1  2 1 1 1 9 9 . 2  
ENDATA 
7 LIST 1 . 0  
7 INCREM 6 0 . 1 5  
7 COMPUT 7 0 0 1  0 1  0 .  3 . 8 5  

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  3 . 8 5  

ENDCMP 1 
ENDJOB 2 

1 REACH A 
0 . 4 7  1 1  

1 CP6CP7 
1 BOSS#5 
1 1  

0 . 7 8  1 1  
1 . 0 1  1 1  

1 1  
1 1  1 
1 1  1 



TR20 - ~ ~ ~ ~ . ~ . - ~ ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200tSpi12.04TEST 
17:13:44 PASS 1 JOB NO. 1 PAGE 1 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:13:44 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST 1. 0. 1 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .I000 .I900 

.4700 .6600 .820O .9300 
1.0000 .9900 .9300 .8200 
.4700 .3100 .0300 .OOOO 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 . ~ - . - - - - - - - - - - - - - - - - - - - - - - - - . - - - . - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:13:44 PASS 1 JOBNO. 1 PAGE 3 

TABLE NO. TIME 
RAINFL 1 

INCREMENT 
.I000 

ENDTBL 



TR20 - - - - - - - - - - - - - - - - - - -  - --.-------------------------------------- SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:13:44 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 ------------------. SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Spi12.04TEST 
17:13:44 PASS 1 JOB NO. 1 PAGE 5 

EXECUTIVE CONTROL INCREM, MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 3.85 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 1 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS ) 
12.40 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET ) 
1705.4 (RUNOFF ) 

HRS 
10.35 CFS 
11.55 CFS 
12.75 CFS 
13.95 CFS 
15.15 CFS 
16.35 CFS 
17.55 CFS 
18.75 CFS 
19.95 CFS 
21.15 CFS 
22.35 CFS 
23.55 CFS 
24.75 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

.11 .66 2.14 
53 9 3 223 

765 438 344 
187 175 164 
129 125 121 

98.10 94.78 92.50 
83.77 82.32 80.94 
72.45 71.01 69.58 
60.50 58.85 57.48 
53.61 53.49 53.30 
51.72 51.38 51.16 
49.47 49.33 49.13 
4.55 .oo 

ALTERNATE = 1, STOW = 1 
hr , DRAINAGE AREA = 2.46 
5.21 9.95 16.55 25.17 
594 1159 1622 1678 
292 259 236 217 
154 146 140 136 
117 113 109 105 

90.97 89.66 88.22 86.72 
79.63 78.29 76.83 75.34 
68.03 66.64 65.23 63.78 
56.44 55.60 54.88 54.31 
53.14 52.97 52.77 52.42 
50.80 50.43 50.06 49.85 
48.76 46.52 40.20 28.38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 2289 CFS-HRS; 189.1 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
13.07 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
1008.9 3.80 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44WATERSHEDINCHE.S; 2289CFS-HRS; 189.1 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME(HRS) 
13.72 

PEAK DISCHARGE(CFS) 
733.5 

PEAK ELEVATION (FEET) 
4.99 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 2289 CFS-HRS; 189.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS) 
12.36 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET) 
899.7 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
11.55 CFS 0 2 4 9 246 612 875 850 576 
12.75 CFS 315 238 200 177 161 148 138 128 
13.95 CFS 120 113 106 100 96 9 3 91 8 9 
15.15 CFS 86.57 84.12 81.45 78.76 76.21 73.81 71.53 69.00 
16.35 CFS 66.47 64.57 63.46 62.71 61.85 60.87 59.94 58.99 
17.55 CFS 58.03 57.09 56.27 55.40 54.51 53.51 52.58 51.64 
18.75 CFS 50.61 49.68 48.65 47.65 46.71 45.73 44.80 43.64 
19.95 CFS 42.39 41.32 40.50 39.88 39.37 38.90 38.62 38.39 
21.15 CFS 38.27 38.18 38.08 38.02 37.90 37.75 37.51 37.26 
22.35 CFS 37.02 36.93 36.72 36.43 36.18 36.00 35.92 35.77 
23.55 CFS 35.73 35.58 35.44 35.04 33.04 26.18 16.04 6.40 
24.75 CFS .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.84 WATERSHED INCHES; 1290 CFS-HRS; 106.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.37 
13.68 

PEAK DISCHRRGE (CFS) PEAK ELEVATION(FEET) 
914.7 (NULL) 
867.8 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 
11.40 CFS 0 1 4 52 250 620 887 
12.60 CFS 612 393 404 501 637 762 840 
13.80 CFS 856 822 773 718 661 607 556 
15.00 CFS 467 428 393 362 3 3 5 311 290 
16.20 CFS 255 241 229 218 2Q9 201 194 
17.40 CFS 180 174 169 164 160 156 152 
18.60 CFS 145 142 139 136 133 131 128 
19.80 CFS 123 120 117 115 113 111 109 
21.00 CFS 105 104 102 101 9 9 98 97 
22.20 CFS 94.68 93.70 92.98 92.22 91.43 90.72 90.11 
23.40 CFS 89.09 88.68 88.17 87.68 86.93 84.61 77.44 
24.60 CFS 57.09 50.42 50.03 49.24 47.55 44.69 40.69 
25.80 CFS 31.21 26.63 22.43 18.72 15.48 12.72 10.39 
27.00 CFS 6.83 5.51 4.43 3.54 2.83 2.26 1.79 
28.20 CFS 1.13 .89 .70 .55 .44 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 295.7 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME ( HRS) 
12.37 
13.68 

PEAK DISCHARGE (CFS) 
914.7 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.40 CFS 0 1 4 
12.60 CFS 612 393 404 
13.80 CFS 856 822 773 
15.00 CFS 467 428 393 
16.20 CFS 255 241 229 
17.40 CFS 180 174 169 
18.60 CFS 145 142 139 
19.80 CFS 123 120 117 
21.00 CFS 105 104 102 
22.20 CFS 94.68 93.70 92.98 
23.40 CFS 89.09 88.68 88.17 
24.60 CFS 57.09 50.42 50.03 
25.80 CFS 31.21 26.63 22.43 
27.00 CFS 6.83 5.51 4.43 
28.20 CFS 1.13 .89 .70 

PEAK ELEVATION(FEET) 
(DIVERT ) 
(DIVERT ) 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 4.84 

52 250 620 887 
501 637 762 840 
718 661 607 556 
3 62 335 311 290 
218 209 201 194 
164 160 156 152 
136 133 131 128 
115 113 111 109 
101 9 9 9 8 97 

92.22 91.43 90.72 90.11 
87.68 86.93 84.61 77.44 
49.24 47.55 44.69 40.69' 
18.72 15.48 12.72 10.39 
3.54 2.83 2.26 1.79 
.55 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS ;' 295.7 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
138 CFS-HRS; 295.7 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS ) 
12.57 
13.90 

PEAK DISCHARGE (CFS) PEAK ELEVATION I FEET ) 
852.8 3.33 
856.6 3.34 - 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 295.7 ACRE-FEET. 
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OPERATION REACH XSECTZON 25 

PEAK TIME (HRS ) 
12.74 
14.08 

PEAK DISCHARGE(CFS) 
831.7 
853.3 

PEAK ELEVATIONIFEET) 
2.05 
2.08 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 295.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME(HRS) 
12.41 

PEAK DISCHARGE I CFS) PEAK ELEVATION(FEET) 
2671.2 ( RUNOFF 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 
10.35 CFS .17 .94 3.21 7.75 15.01 25.35 38.68 
11.55 CFS 8 3 146 350 890 1742 2507 2652 
12.75 CFS 1349 739 565 477 420 382 351 
13.95 CFS 303 282 264 248 236 226 219 
15.15 CFS 207 201 195 188 182 176 170 
16.35 CFS 158 153 149 146 144 142 139 
17.55 CFS 134 132 130 128 126 123 121 
18.75 CFS 116 114 112 109 107 105 102 
19.95 CFS 97.28 94.58 92.30 90.56 89.15 88.02 87.06 
21.15 CFS 85.94 85.68 85.41 85.12 84.87 84.56 84.01 
22.35 CFS 82.92 82.35 81.98 81.43 80.86 80.25 79.84 
23.55 CFS 79.27 79.04 78.72 78.08 74.68 65.35 47.59 
24.75 CFS 10.18 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS) 
13.42 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1395.2 3.47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
14.04 

PEAK DISCHARGE (CFS ) PEAK ELEVATION (FEET) 
1007.9 3.80 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET 

OPERATION REACH XSECTION 25 

PEAK TIMEIHRS) 
14.22 

PEAK DISCHARGE(CFS1 
1005.7 

PEAK ELEVATION (FEET) 
2.31 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET 

OPERATION RUNOFF XSECTION 4 

PEAK TIME(HRS) 
12.43 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
527.1 (RUNOFF ) 

HRS 
11.70 
12.90 
14.10 
15.30 
16.50 
17.70 
18.90 
20.10 
21.30 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

CFS 0 16 100 
CFS 177 149 130 
CFS 83.10 78.21 74.15 
CFS 62.22 60.38 58.46 
CFS 48.15 47.18 46.60 
CFS 42.67 42.05 41.44 
CFS 37.29 36.58 35.81 
CFS 31.19 30.53 30.04 
CFS 28.74 28.67 28.63 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 2.06 

286 466 526 431 
118 109 101 94 

70.86 68.51 66.79 65.35 
56.65 54.91 53.22 51.44 
46.03 45.38 44.70 44.01 
40.79 40.08 39.40 38.72 
35.14 34.44 33.73 32.92 
29.64 29.31 29.07 28.91 
28.55 28.46 28.30 28.13 

22.50 CFS 27.83 27.73 27.55 27.37 27.21 .27.13 27.07 26.99 
23.70 CFS 26.91 26.83 26.57 25.15 20.92 14.00 6.83 1.61 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.66 WATERSHED INCHES; 881 CFS-HRS; 72.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME(HRS) 
12.44 
14.19 

PEAK DISCHARGE(CFS) 
535.4 

1085.4 

HRS 
11.70 CFS 
12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

0 17 101 
217 233 306 
1081 1083 1060 
742 687 636 
409 3 84 362 
266 255 245 
201 195 190 

ALTERNATE = 1, 
hr , DRAINAGE 

289 471 
444 625 
1020 970 
589 546 
342 324 
236 227 
185 181 

PEAK ELEVATIONIFEET) 
(NULL) 
(NULL 

STORM = 
AREA = 
535 
809 
914 
506 
307 
220 
177 
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20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.17 WATERSHED INCHES; 4547 CFS-HRS; 375.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS ) 
12.64 
14.14 

PEAK DISCHARGE(CFS) 
1189.0 
1936.0 

PEAK ELEVATIONIFEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
11.70 CFS 0 17 104 322 641 991 1182 1115 
12.90 CFS 915 73 5 739 917 1202 1506 1745 1884 
14.10 CFS 1934 1917 1855 1765 1660 1550 1440 1333 
15.30 CFS 1232 1137 1049 969 896 831 772 720 
16.50 CFS 674 63 3 598 566 538 513 490 469 
17.70 CFS 450 43 3 417 403 390 378 367 3 57 
18.90 CFS 348 339 331 323 316 309 302 295 
20.10 CFS 289 283 277 271 266 261 256 252 
21.30 CFS 247 243 239 235 232 228 225 222 
22.50 CFS 219 216 214 212 210 208 206 205 
23.70 CFS 204 202 201 198 193 184 171 156 
24.90 CFS, 145 136 133 130 127 121 113 103 
26.10 CFS 92.19 81.18 70.64 60.89 52.08 44.27 37.43 31.52 
27.30 CFS 26.44 22.10 18.43 15.34 12.73 10.55 8.73 7.22 
28.50 CFS 5.96 4.91 4.05 3.33 2.74 2.25 1.85 1.52 
29.70 CFS 1.24 1.02 .84 .68 .56 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.16 WATERSHED INCHES; 8125 CFS-HRS; 671.5 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.64 
14.14 

PEAK DISCHARGE(CFS) PEAK ELEVATIONLFEET) 
1189.0 (DIVERT) 
1936.0 (DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
11.70 CFS 0 17 104 322 641 991 1182 1115 
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12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.16 WATERSHED INCHES; 8125 CFS-HRS; 671.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
152 CFS-HRS; 671.5 ACRE-FEET 

OPERATION REACH XSECTION 45 

PEAK TIME ( HRS) 
12.87 
14.40 

PEAK DISCHARGE (CFS) , PEAK ELEVATION(FEET) 
1089.5 2.34 
1901.2 3.21 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.16 WATERSHED INCHES; 8126 CFS-HRS; 671.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME ( HRS ) PEAK DISCHARGE (CFS) 
1541.1 
33.1 
31.9 
30.8 

PEAK ELEVATION(FEET) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ .MI. 
10.05 CFS .06 .54 2.04 4.48 7.57 11.47 16.34 22.43 
11.25 CFS 3 1 42 60 120 370 1034 1541 1088 
12.45 CFS 447 286 227 189 169 153 140 130 
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13.65 CFS 
14.85 CFS 
16.05 CFS 
17.25 CFS 
18.45 CFS 
19.65 CFS 
20.85 CFS 
22.05 CFS 
23.25 CFS 
24.45 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 119.9 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME ( HRS ) 
12.59 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
858.3 4.20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 119.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS ) 
13.11 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
620.8 3.12 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 119.9 ACRE-FEET 

OPERATION ADDHYD XSECTION 64 

PEAK TIME ( HRS ) 
12.95 
14.31 

PEAK DISCHARGE (CFS) 
1651.8 
2131.2 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
10.95 CFS .29 .84 1.79 3.23 5.26 8.02 11.79 27.36 
12.15 CFS 9 2 264 563 998 1430 1638 1594 1436 
13.35 CFS 1339 1371 1521 1731 1929 2065 2125 2120 
14.55 CFS 2065 1976 1867 1749 1630 1513 1401 1297 
15.75 CFS 1199 1110 1029 955 889 830 777 730 
16.95 CFS 689 652 620 591 565 541 520 - 500 
18.15 CFS 482 466 451 438 425 414 403 393 
19.35 CFS 383 374 366 358 350 342 335 328 
29.55 CFS 321 314 307 302 296 291 286 281 
21.75 CFS 276 272 268 264 260 257 253 251 
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22.95 CFS 248 245 243 241 239 237 236 234 
24.15 CFS 233 230 226 219 207 192 176 162 
25.35 CFS 152 - 145 138 131 123 112 101 90 
26.55 CFS 78.57 68.07 58.47 49.87 42.30 35.70 30.01 25.14 
27.75 CFS 21.00 17.49 14.54 12.06 9.99 8.26 6.82 5.62 
28.95 CFS 4.64 3.82 3.14 2.58 2.12 1.74 1.43 1.17 
30.15 CFS .96 .79 .64 .53 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.21 WATERSHED INCHES; 9577 CFS-HRS; 791.4 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS ) 
12.41 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1543.7 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
11.55 CFS 0 2 6 8 351 919 1422 1528 1183 
12.75 CFS 683 467 391 341 308 284 264 246 
13.95 CFS 230 216 203 192 184 177 173 169 
15.15 CFS 165 161 156 151 146 141 137 132 
16.35 CFS 128 124 121 120 118 116 115 113 
17.55 CFS 111 109 108 106 104 102 101 99 
18.75 CFS 96.99 95.21 93.32 91.36 89.62 87.79 85.98 83.87 
19.95 CFS 81.51 79.39 77.72 76.49 75.45 74.58 73.99 73.55 
21.15 CFS 73.24 73.12 72.91 72.79 72.60 72.34 71.89 71.44 
22.35 CFS 71.00 70.72 70.42 69.92 69.45 69.03 68.84 68.65 
23.55 CFS 68.44 68.27 68.02 67.33 63.66 52.85 34.70 16.00 
24.75 CFS 3.91 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.77 WATERSHED INCHES; 2385 CFS-HRS; 197.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS ) 
12.54 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
1321.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .150 
11.55 CFS 0 7 5 6 
12.75 CFS 1066 684 427 
13.95 CFS 209 195 183 
15.15 CFS 142 13 8 135 
16.35 CFS 110 107 104 
17.55 CFS 93.73 92.24 90.76 
18.75 CFS 81.87 80.25 78.67 
19.95 CFS 69.06 67.26 65.57 
21.15 CFS 60.65 60.37 60.23 
22.35 CFS 58.73 58.44 58.06 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 3.48 SQ.MI. 
243 590 1005 1271 1301 
341 295 264 242 224 
172 163 156 150 146 
130 126 122 118 - 114 
101 100 9 8 97 95 

89.27 87.90 86.46 84.94 83.37 
77.11 75.46 73.98 72.45 70.77 
64.16 63.09 62.22 61.55 61.02 
60.07 59.87 59.71 59.47 59.09 
57.76 57.42 57.04 56.69 56.48 
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23.55 CFS 56.36 56.10 55.95 55.66 53.94 48.95 39.51 26.85 
24.75 CFS 14.39 4.78 .38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.96 WATERSHED INCHES; 2161 CFS-HRS; 178.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME ( HRS ) 
12.46 

HRS 
11.55 CFS 
12.75 CFS 
13.95 CFS 
15.15 CFS 
16.35 CFS 
17.55 CFS 
18.75 CFS 
19.95 CFS 
21.15 CFS 
22.35 CFS 
23.55 CFS 
24.75 CFS 

PEAK DISCHARGE(CFS) PEAK ELEVATIONCFEET) 
2799.7 (NULL) 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

0 9 124 
1749 1150 817 
439 411 386 
307 299 290 
238 230 225 
205 201 198 
179 175 172 
151 147 143 
134 133 133 
130 129 128 
125 124 124 

18.30 4.78 .38 

ALTERNATE = 1, STORM 
hr , DRAINAGE AREA = 

593 1509 2427 
682 603 548 
3 64 347 3 3 3 
281 272 263 
221 218 215 
195 192 189 
168 165 162 
141 139 137 
133 132 132 
128 127 126 
123 118 102 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.85 WATERSHED INCHES; 4546 CFS-HRS; 375.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS) 
12.57 
14.26 

PEAK DISCHARGE (CFS) 
3492.5 
2511.5 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 
10.95 CFS 0 1 2 3 6 17 136 
12.15 CFS 1601 2691 3362 3483 3179 2789 2411 
13.35 CFS 1942 1919 2026 2201 2368 2476 2511 
14.55 CFS 2411 2309 2190 2064 1937 1812 1692 
15.75 CFS 1471 1373 1284 1201 1127 1060 1002 
16.95 CFS 907 867 83 1 799 770 743 718 
18.15 CFS 674 655 637 620 604 589 575 
19.35 CFS 548 536 524 513 501 489 478 
20.55 CFS 459 451 443 436 430 424 419 
21.75 CFS 409 404 399 394 390 386 382 
22.95 CFS 375 372 369 366 364 3 62 360 
24.15 CFS 350 332 300 261 225 197 177 
25.35 CFS 152 145 138 131 123 112 101 
26.55 CFS 78.57 68.07 58.47 49.87 42.30 35.70 30.01 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB--BASINS, NU ROU VERSION 
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17:13:44 PASS 1 JOB NO. 1 PAGE 15 

27.75 CFS 21.00 17.49 14.54 12.06 9.99 8.26 6.82 5.62 
28.95 CFS 4.64 3.82 3.14 2.58 2.12 1.74 1.43 1.17 
30.15 CFS .96 . .79 .64 .53 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.06 WATERSHED INCHES; 14124 CFS-HRS; 1167.2 ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1199.2 FEET) CAN 
ADD .456 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1488.92 AC-FT ( .11 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1205.58. * * * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME(HRS) 
27.15 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
40.2 * 1206.21 

* FIRST POINT OF FLAT PEAK 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 37 CFS 
RESVOR ( 91. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
10.20 CFS .21 .21 .21 .21 .21 .21 .21 .21 
11.40 CFS .21 .21 .22 .26 .48 . 1.11 2.32 4.03 
12.60 CFS 5.97 7.85 9.54 11.00 12.28 13.42 14.51 15.62 
13.80 CFS 16.64 17.66 18.74 19.85 20.97 22.06 23.11 24.11 
15.00 CFS 25.06 25.95 26.78 27.55 28.21 28.72 29.20 29.64 
16.20 CFS 30.06 30.44 30.81 31.15 31.47 31.78 32.07 32.35 
17.40 CFS 32.62 32.87 33.12 33.36 33.59 33.81 34.03 34.24 
18.60 CFS 34.44 34.64 34.83 35.02 35.20 35.38 35.55 35.72 
19.80 CFS 35.88 36.04 36.20 36.35 36.50 36.65 36.79 36.93 
21.00 CFS 37.07 37.20 37.34 37.47 37.60 37.73 37.85 37.98 
22.20 CFS 38.10 38.22 38.34 38.46 38.57 38.69 38.80 38.92 
23.40 CFS 39.03 39.12 39.21 39.31 39.40 39.49 39.58 39.66 
24.60 CFS 39.73 39.79 39.84 39.88 39.92 39.95 39.98 40.01 
25.80 CFS 40.04 40.07 40.09 40.11 40.12 40.14 40.15 40.15 
27.00 CFS 40.16 40.16 40.16 40.16 40.15 40.15 40.14 40.13 
28.20 CFS 40.13 40.12 40.11 40.10 40.09 40.08 40.07 40.06 
29.40 CFS 40.05 40.04 40.03 40.02 40.00 39.99 39.98 39.97 
30.60 CFS 39.96 39.95 39.94 39.92 39.91 39.90 39.89 39.88 
31.80 CFS 39.87 39.85 39.84 39.83 39.82 39.81 39.80 39.79 
33.00 CFS 39.77 39.76 39.75 39.74 39.73 39.72 39.70 39.69 
34.20 CFS 39.68 39.67 39.66 39.65 39.64 39.62 39.61 39.60 
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35.40 CFS 
36.60 CFS 
37.80 CFS 
39.00 CFS 
40.20 CFS 
41.40 CFS 
42.60 CFS 
43.80 CFS 
45.00 CFS 
46.20 CFS 
47.40 CFS 
48.60 CFS 
49.80 CFS 
51 .OO CFS 
52.20 CFS 
53.40 CFS 
54.60 CFS 
55.80 CFS 
57.00 CFS 
58.20 CFS 
59.40 CFS 
60.60 CFS 
61.80 CFS 
63.00 CFS 
64.20 CFS 
65.40 CFS 
66.60 CFS 
67.80 CFS 
69.00 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.16 WATERSHED INCHES; 2131 CFS-HRS; 176.1 ACRE-FEET. 

- - - STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .OO RAIN DEPTH = 3.85 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
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PEAK TIME (HRS I PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
12.36 3097.4 (RUNOFF ) 

HRS 
6.15 CFS 
7.35 CFS 
8.55 CFS 
9.75 CFS 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 

.30 .90 1.89 3.27 4.83 6.45 8.11 
11.57 13.40 15.30 17.17 19.02 20.87 22.87 
28.06 31.50 35.48 39.89 44.47 49.13 53.53 

6 1 65 7 0 7 7 86 96 108 
138 157 181 212 256 357 655 
2330 3036 2952 2164 1134 635 496 
370 334 306 282 261 243 226 
202 193 186 181 176 171 165 
153 148 142 137 132 127 124 
120 118 116 114 111 109 107 
104 102 100 98 96 9 4 92 

87.52 85.62 83.66 81.59 79.27 77.02 75.14 
72.56 71.58 70.82 70.29 69.83 69.59 69.30 
68.80 68.48 67.99 67.48 67.01 66.55 66.22 
65.19 64.66 64.35 64.13 63.82 63.58 63.30 
59.98 51.28 36.44 19.69 6.44 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.50 WATERSHED INCHES; 3976 CFS-HRS; 328.6 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME ( HRS I 
12.88 

PEAK DISCHARGE(CFS) 
1859.8 

PEAK ELEVATION(FEET) 
4.85 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 3979 CFS-HRS; 328.8 ACRE-FEET 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
13.54 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1302.8 5.93 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 3979 CFS-HRS; 328.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME ( HRS ) 
12.30 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
2510.9 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
8.70 CFS .21 .88 2.23 4.30 6.80 9.44 12.09 14.76 
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9.90 CFS 
11.10 CFS 
12.30 CFS 
13.50 CFS 
14.70 CFS 
15.90 CFS 
17.10 CFS 
18.30 CFS 
19.50 CFS 
20.70 CFS 
21.90 CFS 
23.10 CFS 
24.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.93 WATERSHED INCHES; 2962 CFS-HRS; 244.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS ) PEAK DISCHARGE (CFS ) PEAK ELEVATION (FEET ) 
12.31 2655.3 (NULL) 
13.48 1568.6 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 
7.20 CFS .44 .80 1.32 1.97 2.77 3.70 4.76 
8.40 CFS 7.22 8.63 10.26 12.47 15.44 19.24 23.63 
9.60 CFS 33.35 38.62 44.47 51.09 58.73 67.28 76.97 
10.80 CFS 100 115 133 155 183 223 306 
12 .OO CFS 1257 2180 2654 2288 1514 1037 1102 
13.20 CFS 1449 1548 1568 1533 1461 1368 1266 
14.40 CFS 1059 965 878 800 730 667 610 
15.60 CFS 515 476 442 412 385 361 341 
16.80 CFS 310 296 284 273 263 254 246 
18.00 CFS 232 225 219 214 209 204 199 
19.20 CFS 190 186 182 178 174 170 166 
20.40 CFS 159 156 153 151 148 146 144 
21.60 CFS 140 138 137 135 133 132 131 
22.80 CFS 129 127 127 126 125 124 123 
24.00 CFS 122 118 107 91 7 5 6 6 6 4 
25.20 CFS 58.43 53.71 48.12 42.28 36.61 31.33 26.56 
26.40 CFS 18.65 15.49 12.81 10.54 8.64 7.06 5.75 
27.60 CFS 3.78 3.06 2.47 1.99 1.60 1.28 1.03 
28.80 CFS .66 .52 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6941 CFS-HRS; ,573.6 ACRE-FEET 

OPERATION DIVERT XSECTION 12 
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OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) PEAK DISCHARGEiCFS) PEAK ELEVATION(FEET) 
12.31 2655.3 (DIVERT) 
13.48 1568.6 (DIVERT ) 

HRS 
7.20 
8.40 
9.60 
10.80 
12.00 
13.20 
14.40 
15.60 
16.80 
18.00 
19.20 
20.40 
21.60 
22.80 
24.00 
25.20 
26.40 
27.60 
28.80 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = ,150 

CFS .44 .80 1.32 
CFS 7.22 8.63 10.26 
CFS 33.35 38.62 44.47 
CFS 100 115 133 
CFS 1257 2180 2654 
CFS 1449 1548 1568 
CFS 1059 965 87 8 
CFS 515 476 442 
CFS 310 296 284 
CFS 232 225 219 
CFS 190 186 182 
CFS 159 156 153 
CFS 140 138 137 
CFS 129 127 127 
CFS 122 118 107 
CFS 58.43 53.71 48.12 
CFS 18.65 15.49 12.81 
CFS 3.78 3.06 2.47 
CFS .66 .52 .42 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.84 
1.97 2.77 3.70 4.76 
12.47 15.44 19.24 23.63 
51.09 58.73 67.28 76.97 
155 183 223 3 06 
2288 1514 1037 1102 
1533 1461 1368 1266 
800 730 667 610 
412 385 361 341 
273 263 254 246 
214 209 204 199 
178 174 170 166 
151 148 146 144 
135 133 132 131 
126 125 124 123 
9 1 7 5 66 64 

42.28 36.61 31.33 26.56 
10.54 8.64 7.06 5.75 
1.99 1.60 1.28 1.03 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6941 CFS-HRS; 573.6 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
171 CFS-HRS; 573.6 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS ) 
12.47 
13.64 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2617.9 6.16 
1565.9 4.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6942 CFS-HRS; 573.7 ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 
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OPERATION REACH XSECTJON 25 

PEAK TIME ( HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
12.47 2617.9 3.87 
13.64 1565.9 2.91 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6942 CFS-HRS; 573.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME ( HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
12.38 4801.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 3.94 SQ.MI. 
6.15 CFS .45 1.32 2.85 4.98 7.45 10.06 12.71 15.43 
7.35 CFS 18.23 21.12 24.12 27.10 30.07 33.05 36.25 39.92 
8.55 CFS 44.44 49.84 56.11 63.06 70.34 77.81 84.96 91.43 
9.75 CFS 9 7 104 112 122 136 152 170 192 
10.95 CFS 218 248 286 335 401 560 990 2050 
12.15 CFS 3517 4649 4686 3657 2120 1084 820 685 
13.35 CFS 600 542 495 456 422 393 366 343 
14.55 CFS 325 311 300 291 283 274 265 255 
15.75 CFS 246 237 229 221 212 205 199 195 
16.95 CFS 192 189 186 182 179 176 172 169 
18.15 CFS 166 163 160 157 153 150 147 144 
19.35 CFS 141 138 134 131 127 124 121 118 
20.55 CFS 116 115 114 113 112 112 111 111 
21.75 CFS 110 110 109 108 107 107 106 105 
22.95 CFS 105 104 103 103 102 102 101 100 
24.15 CFS 96.11 83.61 61.19 35.11 13.28 1.30 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME ( HRS ) 
13.23 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
2639.1 4.10 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET. 

OPERATION REACH XSECTION 5 
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PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
13.79 1910.5 4.90 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME(HRS) 
13.79 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1910.5 3.28 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME ( HRS) 
12.35 

PEAK DISCHARGE (CFS ) PEAK ELEVATION (FEET ) 
1790.4 (RUNOFF ) 

HRS 
9.45 

10.65 
11.85 
13.05 
14.25 
15.45 
16.65 
17.85 
19.05 
20.25 
21.45 
22.65 
23.85 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

CFS .23 .84 2.02 
CFS 21 2 7 3 4 
CFS 317 764 1384 
CFS 317 271 243 
CFS 153 144 137 
CFS 113 109 105 
CFS 86.31 84.98 83.69 
CFS 75.31 74.10 '72.80 
CFS 64.53 63.08 61.77 
CFS 53.19 52.28 51.51 
CFS 49.42 49.30 49.09 
CFS 47.35 46.99 46.64 
CFS 45.45 44.86 42.52 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 2.06 
3.86 6.19 9.02 12.33 
42 53 6 8 90 

1766 1685 1187 640 
221 203 , 188 175 
131 128 124 121 
102 9 8 95 91 

82.29 80.88 79.42 78.03 
71.41 70.03 68.70 67.26 
60.42 59.10 57.59 55.90 
50.84 50.38 50.01 49.76 
48.88 48.55 48.18 47.87 
46.32 46.13 45.95 45.77 
35.27 23.59 11.46 3.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.73 WATERSHED INCHES; 2305 CFS-HRS; 190.5 ACRE-FEET 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS) 
12.36 
13.75 

PEAK DISCHARGE(CFS) 
1978.7 
2101.3 

PEAK ELEVATION i FEET ) 
(NULL) 
(NULL) 
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HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = ,150 
7.20 CFS .25 .55 1.03 
8.40 CFS 8.22 10.08 12.10 
9.60 CFS 28.37 33.02 38.70 
10.80 CFS 91 104 119 
12 .OO CFS 904 1541 1945 
13.20 CFS 1490 1785 1991 
14.40 CFS 1727 1600 1476 
15.60 CFS 874 802 738 
16.80 CFS 483 456 432 
18.00 CFS 329 317 307 
19.20 CFS 258 252 246 
20.40 CFS 214 209 205 
21.60 CFS 184 181 178 
22.80 CFS 165 163 162 
24 .OO CFS 154 151 143 
25.20 CFS 101 96 90 
26.40 CFS 43.14 37.03 31.62 
27.60 CFS 11.35 9.49 7.91 
28.80 CFS 2.58 2.13 1.75 
30.00 CFS .54 .44 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 6.00 
1.72 2.61 3.72 5.03 
14.25 16.54 18.97 21.60 
45.27 52.71 60.94 70.08 
138 160 192 257 

1893 1447 1008 954 
2087 2098 2050 1962 
1356 1244 1139 1042 
682 631 586 547 
410 390 372 356 
297 288 280 272 
240 234 229 223 
201 197 194 190 
175 173 170 168 
160 159 158 157 
131 118 109 105 
8 2 74 65 57 

26.88 22.76 19.21 16.16 
6.58 5.47 4.54 3.76 
1.45 1.19 .98 .81 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.24 WATERSHED INCHES; 8676 CFS-HRS; 717.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS 
12.43 
13.70 

PEAK DISCHARGE (CFS) 
4512.7 
3662.3 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HRS 
7.20 CFS 
8.40 CFS 
9.60 CFS 
10.80 CFS 
12.00 CFS 
13.20 CFS 
14.40 CFS 
15.60 CFS 
16.80 CFS 
18.00 CFS 
19.20 CFS 
20.40 CFS 
21.60 CFS 
22.80 CFS 
24.00 CFS 
25.20 CFS 
26.40 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 

.44 .97 1.80 2.99 4.53 6.42 8.65 11.20 
14.06 17.20 20.61 24.38 28.83 34.16 40.52 47.91 

5 6 6 6 77 89 103 119 137 156 
178 204 233 269 313 373 476 742 

1473 2745 4050 4504 3759 2584 2032 2287 
2756 3220 3530 3653 3634 3517 3338 3124 
2897 2668 2448 2242 2051 1875 1715 1569 
1438 1321 1218 1126 1046 974 910 855 
808 767 729 695 664 636 611 588 
568 549 533 517 502 489 476 465 
453 443 432 423 413 403 393 - 384 
376 369 361 354 348 342 3 3 6 3 3 1 
326 321 316 312 308 304 300 298 
295 292 289 287 285 283 281 279 
277 273 261 238 210 185 172 167 
163 155 144 131 117 103 89 77 

65.83 55.99 47.38 39.91- 33.49 28.01 23.35 19.42 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . .  SCS - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type 11 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:13:44 PASS 2 JOB NO. 1 PAGE 23 

27.60 CFS 16.11 13.34 11.03 9.10 7.50 6.17 5.07 4.16 
28.80 CFS 3.41 2.80 2.29 1.87 1.53 1.25 1.02 .83 
30.00 CFS .67 .55 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.23 WATERSHED INCHES; 15618 CFS-HRS; 1290.7 ACRE-FEET 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) 
12.43 
13.70 

PEAK DISCHARGE(CFS) 
4512.7 
3662.3 

PEAK ELEVATION(FEET) 
(DIVERT) 
I DIVERT ) 

HRS 
7.20 CFS 
8.40 CFS 
9.60 CFS 

10.80 CFS 
12 .OO CFS 
13.20 CFS 
14.40 CFS 
15.60 CFS 
16.80 CFS 
18.00 CFS 
19.20 CFS 
20.40 CFS 
21.60 CFS 
22.80 CFS 
24 .OO CFS 
25.20 CFS 
26.40 CFS 
27.60 CFS 
28.80 CFS 
30.00 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 

.44 .97 1.80 2.99 4.53 6.42 8.65 
14.06 17.20 20.61 24.38 28.83 34.16 40.52 

5 6 66 77 8 9 103 119 137 
178 204 233 269 313 373 476 
1473 2745 4050 4504 3759 2584 2032 
2756 3220 3530 3653 3634 3517 3338 
2897 2668 2448 2242 2051 1875 1715 
1438 1321 1218 1126 1046 974 910 
808 767 729 695 664 636 611 
568 549 533 517 502 489 476 
453 443 432 423 413 403 3 93 
376 369 361 354 348 342 336 
326 321 316 312 308 304 300 
295 292 289 287 285 , 283 281 
277 273 261 238 210 185 172 
163 155 144 131 117 103 89 

65.83 55.99 47.38 39.91 33.49 28.01 23.35 
16.11 13.34 11.03 9.10 7.50 6.17 5.07 
3.41 2.80 2.29 1.87 1.53 1.25 1.02 
.67 .55 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.23 WATERSHED INCHES; 15618 CFS-HRS; 1290.7 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
180 CFS-HRS; 1290.7 ACRE-FEET. 

OPERATION REACH XSECTION 45 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:13:44 PASS 2 JOB NO. 1 PAGE 24 

PEAK TIME ( HRS ) PEAK DISCHARGE (CFS) 
12.61 4335.5 
13.90 3632.8 

PEAK ELEVATION (FEET) 
5.07 
4.58 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.23 WATERSHED INCHES; 15617 CFS-HRS; 1290.6 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) 
12.14 
21.28 
22.28 
23.21 

PEAK DISCHARGE (CFS ) PEAK ELEVATION (FEET) 
2639.3 (RUNOFF ) 
42.2 ( RUNOFF ) 
40.6 (RUNOFF ) 
39.0 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ.MI. 
5.85 CFS .24 .83 1.72 2.68 3.68 4.69 5.72 6.77 
7.05 CFS 7.84 8.97 10.10 11.33 12.54 13.59 14.69 16.01 
8.25 CFS 17.53 19.47 21.91 24.61 27.56 30.43 33.48 36.44 
9.45 CFS 38.52 40.31 42.66 46.38 51.48 57.22 63.96 71.87 
10.65 CFS 81 91 105 120 140 168 210 346 
11.85 CFS 871 1989 2633 1712 643 410 320 265 
13.05 CFS 236 212 193 179 166 153 143 133 
14.25 CFS 125 119 115 112 109 106 102 99 
15.45 CFS 95.26 91.36 88.46 85.86 82.27 78.35 75.81 74.83 
16.65 CFS 74.05 72.59 71.03 69.96 68.82 67.19 65.93 65.11 
17.85 CFS 63.99 62.49 61.53 60.16 58.86 57.83 56.30 55.28 
19.05 CFS 54.14 52.62 51.68 50.69 49.11 .47.43 46.17 45.34 
20.25 CFS 44.55 43.84 43.43 42.80 42.69 42.58 42.19 42.25 
21.45 CFS 42.16 41.70 41.66 41.51 40.75 40.58 40.59 40.40 
22.65 CFS 39.71 39.46 39.42 39.00 39.02 38.97 38.58 38.41 
23.85 CFS 38.36 37.64 31.99 16.10 2.28 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2454 CFS-HRS; 202.8 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS ) 
12.54 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1673.3 5.08 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2455 CFS-HRS; 202.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.O4TEST 
17:13:44 PASS 2 JOB NO. 1 PAGE 25 

PEAK TIME ( HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
12.86 1234.3 4.11 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2455 CFS-HRS; 202.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) 
12.65 
13.81 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
5342.9 (NULL) 
4072.6 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 
6.60 CFS .41 .82 1.37 2.06 2.93 4.01 5.38 
7.80 CFS . 9.19 11.68 14.57 17.81 21.38 25.29 29.55 
9.00 CFS 3 9 4 5 53 61 7 0 8 1 93 
10.20 CFS 120 137 155 176 199 225 255 
11.40 CFS 333 385 452 560 807 1468 2710 
12.60 CFS 5272 5083 4092 3342 3253 3479 3783 
13.80 CFS 4072 4016 3868 3661 3421 3169 2919 
15.00 CFS 2454 2247 2058 1886 1730 1589 1464 
16.20 CFS 1254 1167 1088 1019 958 906 860 
17.40 CFS 782 748 718 690 665 643 623 
18.60 CFS 587 571 556 542 529 516 504 
19.80 CFS 4 81 470 459 448 438 428 419 
21.00 CFS 403 395 388 3 82 376 370 365 
22.20 CFS 355 351 347 343 340 337 333 
23.40 CFS 328 325 323 321 319 317 313 
24.60 CFS 282 251 221 199 186 177 166 
25.80 CFS 139 124 109 9 4 8 1 70 59 
27.00 CFS 42.25 35.47 29.67 24.75 20.59 17.09 14.16 
28.20 CFS 9.66 7.96 6.56 5.39 4.43 3.63 2.98 
29.40 CFS 1.99 1.63 1.33 1.09 .88 .72 .58 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.27 WATERSHED INCHES; 18073 CFS-HRS; 1493.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
4518.7 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ .MI. 
9.00 CFS .32 1.49 3.96 7.80 12.57 17.70 23.26 29.57 
10.20 CFS 3 7 46 57 7 0 85 104 126 155 
11.40 CFS 193 251 3 82 846 1965 3523 4470 4209 
12.60 CFS 2843 1440 924 760 653 584 532 490 
13.80 CFS 453 422 393 367 346 329 316 3 07 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:13:44 PASS 2 JOB NO. 1 PAGE 26 

15.00 CFS 299 291 282 272 262 253 245 236 
16.20 CFS 228 219 212 207 204 201 197 194 
17.40 CFS 190 - 187 184 181 178 175 171 168 
18.60 CFS 165 161 158 155 151 148 145 141 
19.80 CFS 138 134 130 127 125 123 122 121 
21.00 CFS 120 119 119 118 118 118 117 116 
22.20 CFS 115 114 114 113 112 112 111 110 
23.40 CFS 110 109 109 109 108 102 85 55 
24.60 CFS 25.49 5.84 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.84 WATERSHED INCHES; 5687 CFS-HRS; 470.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
12.47 

PEAK DISCHARGE I CFS ) PEAK ELEVATION(FEET) 
3227.1 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
8.25 CFS .45 1.25 2.62 4.72 7.41 10.60 14.21 18.16 
9.45 CFS 22.35 26.61 30.89 35.37 40.30 46.22 53.40 62.01 
10.65 CFS 7 2 8 4 9 9 117 13 8 166 205 282 
11.85 CFS 510 1047 1935 2809 3220 2998 2258 1294 
13.05 CFS 737 593 508 450 410 377 348 323 
14.25 CFS 301 2 82 266 253 243 236 229 222 
15.45 CFS 215 208 201 194 187 180 174 168 
16.65 CFS 162 159 156 153 151 148 145 143 
17.85 CFS 140 138 135 133 130 128 125 123 
19.05 CFS 120 118 115 113 110 107 105 102 
20.25 CFS 99.17 96.93 95.23 93.83 92.68 91.80 91.16 90.65 
21.45 CFS 90.35 90.04 89.67 89.35 88.88 88.23 87.61 87.10 
22.65 CFS 86.42 85.95 85.38 84.75 84.17 83.79 83.52 83.08 
23.85 CFS 82.81\ 82.25 79.54 72.48 58.11 39.66 21.26 7.26 
25.05 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.05 WATERSHED INCHES; 4597 CFS-HRS; 379.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME(HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.39 7577.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 8.26 SQ .MI. 
8.25 CFS .45 1.25 2.62 4.72 7.45 10.92 15.71 22.12 
9.45 CFS 3 0 3 9 49 59 7 0 83 100 119 
10.65 CFS 142 169 203 243 294 359 456 663 
11.85 CFS 1356 3013 5458 7279 7429 5841 3698 2217 
13.05 CFS 1497 1246 1092 982 900 830 770 716 



TR20 ---------..-------------------------------- - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage,1200tSpi12.04TEST 
17:13:44 PASS 2 JOB NO. 1 PAGE 27 

14.25 CFS 
15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 
25.05 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.93 WATERSHED INCHES; 10285 CFS-HRS; 850.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK DISCHARGE(CFS) 
11750.6 
4916.4 

PEAK ELEVATION (FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
6.60 CFS .41 .82 1.37 2.06 2.93 4.01 5.38 7.09 
7.80 CFS 9.19 11.70 14.68 18.26 22.63 27.91 34.27 41.66 
9.00 CFS 50 6 1 7 5 91 110 130 152 176 
10.20 CFS 204 23 6 274 318 368 428 498 584 
11.40 CFS 692 840 1115 1915 3820 6925 9989 11681 
12.60 CFS 11112 8780 6310 4839 4499 4570 4765 4901 
13.80 CFS 4902 4785 4584 4329 4049 3764 3488 3229 
15.00 CFS 2988 2767 2562 2374 2201 . 2043 1902 1776 
16.20 CFS 1662 1559 1468 1389 1321 1263 1211 1164 
17.40 CFS 1120 1081 1044 1011 981 953 927 902 
18.60 CFS 879 857 836 817 797 779 761 744 
19.80 CFS 726 709 691 674 660 646 635 624 
21 .OO CFS 614 606 598 591 584 577 571 565 
22.20 CFS 559 553 548 543 538 533 529 525 
23.40 CFS 522 518 515 513 509 498 47 0 416 
24.60 CFS 347 279 228 199 186 177 166 153 
25.80 CFS 139 124 109 9 4 8 1 70 59 5 0 
27.00 CFS 42.25 35.47 29.67 24.75, 20.59 17.09 14.16 11.71 
28.20 CFS 9.66 7.96 6.56 5.39 4.43 3.63 2.98 2.44 
29.40 CFS 1.99 1.63 1.33 1.09 .88 .72 .58 .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.14 WATERSHED INCHES; 28358 CFS-HRS; 2343.5 ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1199.2 FEET) CAN 
ADD .456 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 



TR20 . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:13:44 PASS 2 JOB NO. 1 PAGE 28 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 25'67.16 AC-FT ( .I9 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1209.91. * * * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
26.55 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
65.8 * 1210.57 

* FIRST POINT OF FLAT PEAK 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 62 CFS 
RESVOR ( 95. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * * 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
5.55 CFS .21 .21 .21 .21 .21 .21 .21 .21 
6.75 CFS .21 .21 .21 .21 .21 .22 .22 .22 
7.95 CFS .23 .24 .25 .26 .27 .29 .31 .34 
9.15 CFS .37 .41 .45 .51 .58 .66 .75 .86 
10.35 CFS .98 1.12 1.29 1.48 1.71 1.97 2.28 2.64 
11.55 CFS 3.07 3.62 4.48 6.10 9.14 13.92 19.22 24.33 
12.75 CFS 28.60 31.17 33.07 34.65 36.19 37.77 39.35 40.76 
13.95 CFS 42.15 43.50 44.78 45.98 47.11 48.14 49.10 49.99 
15.15 CFS 50.82 51.59 52.30 52.96 53.57 54.13 54.65 55.14 
16.35 CFS 55.60 56.03 56.43 56.81 57.18 57.52 57.85 58.17 
17.55 CFS 58.48 58.77 59.06 59.33 59.60 59.86 60.11 60.35 
18.75 CFS 60.59 60.82 61.05 61.27 61.48 61.69 61.89 62.09 
19.95 CFS 62.28 62.47 62.65 62.83 63.00 .63.12 63.23 63.34 
21.15 CFS 63.45 63.55 63.66 63.76 63.87 63.97 64.07 64.17 
22.35 CFS 64.26 64.36 64.46 64.55 64.64 64.74 64.83 64.92 
23.55 CFS 65.01 65.10 65.19 65.28 65.36 65.45 65.52 65.58 
24.75 CFS 65.63 65.67 65.70 65.73 65.75 65.77 65.79 65.80 
25.95 CFS 65.82 65.83 65.83 65.84 65.84 65.84 65.84 65.83 
27.15 CFS 65.83 65.82 65.81 65.81 65.80 65.79 65.78 65.76 
28.35 CFS 65.75 65.74 65.73 65.72 65.71 65.69 65.68 65.67 
29.55 CFS 65.66 65.64 65.63 65.62 65.60 65.59 65.58 65.57 
30.75 CFS 65.55 65.54 65.53 65.51 65.50 65.49 65.47 65.46 
31.95 CFS 65.45 65.44 65.42 65.41 65.40 65.38 65.37 65.36 
33.15 CFS 65.34 65.33 65.32 65.31 65.29 65.28 65.27 65.25 
34.35 CFS 65.24 65.23 65.22 65.20 65.19 65.18 65.16 65.15 
35.55 CFS 65.14 65.12 65.11 65.10 65.09 65.07 65.06 65.05 
36.75 CFS 65.03 65.02 65.01 65.00 64.98 64.97 64.96 64.94 
37.95 CFS 64.93 64.92 64.91 64.89 64.88 64.87 64.85 64.84 
39.15 CFS 64.83 64.82 64.80 64.79 64.78 64.76 64.75 64.74 
40.35 CFS 64.73 64.71 64.70 64.69 64.67 64.66 64.65 64.64 
41.55 CFS 64.62 64.61 64.60 64.58 64.57 64.56 64.55 64.53 
42.75 CFS 64.52 64.51 64.49 64.48 64.47 64.46 64.44 64.43 



TR20 SCS - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:13:44 PASS 2 JOB NO. 1 PAGE 29 

CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.25 WATERSHED INCHES; 3318 CFS-HRS; 274.2 ACRE-FEET. 

STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 



TR20 . - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . .  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Sp112.04TEST 
17:13:44 SUMMAlFY, JOB NO. 1 PAGE 30 

SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF --------------------------.--------- 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 3.85 inches AND 24.00 hr DURATION, BEGINS AT .O hrs 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT .I50 HOURS 

ALTERNATE 1 STORM 1 

XSECTION 1 RUNOFF 2.46 1.44 --- 12.40 1705 693.1 
XSECTION 5 REACH 2.46 1.44 3.80 13.07 1009 410.2 
XSECTION 10 REACH 2.46 1.44 4.99 13.72 733 298.0 
XSECTION 2 RUNOFF 2.38 .84 - - -  12.36 900 378.2 
XSECTION 12 ADDHYD 4.84 1.15 --- 12.37 915 189.0 

XSECTION 12 DIVERT 4.84 1.15 --- 12.37 915 189.0 
XSECTION 200 DIVERT .OO 1.15 --- .00 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.15 3.34 13.90 857 177.1 
XSECTION 25 REACH 4.84 1.15 2.08 14.08 853 176.2 
XSECTION 3 RUNOFF 3.94 1.44 --- 12.41 2671 677.9 

XSECTION 30 REACH 3.94 1.44 3.47 13 .,42 1395 354.1 
XSECTION 5 REACH 3.94 1.44 3.80 14.04 1008 255.8 
XSECTION 25 REACH 3.94 1.44 2.31 14.22 1006 255.3 
XSECTION 4 RUNOFF 2.06 .66 - - -  12.43 527 255.8 
XSECTION 34 ADDHYD 6.00 1.17 ---  14.19 1085 180.8 

XSECTION 35 ADDHYD 10.84 1.16 --- 14.14 1936 178.6 
XSECTION 35 DIVERT 10.84 1.16 - - -  14.14 1936 178.6 
XSECTION 199 DIVERT .OO 1.16 - - -  .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.16 3.21 14.40 1901 175.4 
XSECTION 6 RUNOFF 1.47 1.53 --- 12.15 1541 1048.3 

XSECTION 60 REACH 1.47 1.53 4.20 12.59 858 583.7 
XSECTION 67 REACH 1.47 1.53 3.12 13.11 621 422.4 
XSECTION 64 ADDHYD 12.31 1.21 --- 14.31 2131 173.1 
XSECTION 5 RUNOFF 4.78 .77 --- 12.41 1544 323.0 
XSECTION 7 RUNOFF 3.48 .96 - - -  12.54 1321 379.6 

XSECTION 75 ADDHYD 8.26 .85 - - -  12.46 2800 339.0 
XSECTION 76 ADDHYD 20.57 1.06 - - -  12.57 3492 169.8 
STRUCTURE 1 RESVOR 20.57 .16 1206.21 27.15F 40F 1.9 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:13:44 SUMMARY, JOB NO. 1 PAGE 31 

SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ ST1INDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 1 RUNOFF 2.46 2.50 --- 12.36 3097 1258.9 
XSECTION 5 REACH 2.46 2.51 4.85 12.88 1860 756.1 
XSECTION 10 REACH 2.46 2.51 5.93 13.54 1303 529.7 
XSECTION 2 RUNOFF 2.38 1.93 - - -  12.30 2511 1055.0 
XSECTION 12 ADDHYD 4.84 2.22 - - -  12.31 2655 548.6 

XSECTION 12 DIVERT 4.84 2.22 - - -  12.31 2655 548.6 
XSECTION 200 DIVERT .OO 2.22 - - - .00 0 * t * * * * * *  

XSECTION 20 REACH 4.84 2.22 6.16 12.47 2618 540.9 
XSECTION 25 REACH 4.84 2.22 3.87 12.47 2618 540.9 
XSECTION 3 RUNOFF 3.94 2.51 - - -  12.38 4801 1218.5 

XSECTION 30 REACH 3.94 2.51 4.10 13.23 2639 669.8 
XSECTION 5 REACH 3.94 2.51 4.90 13 .,79 1910 484.8 
XSECTION 25 REACH 3.94 2.51 3.28 13.79 1910 484.8 
XSECTION 4 RUNOFF 2.06 1.73 - - -  12.35 1790 868.9 
XSECTION 34 ADDHYD 6.00 2.24 - - -  13.75 2101 350.2 

XSECTION 35 ADDHYD 10.84 2.23 - - -  12.43 4513 416.3 
XSECTION 35 DIVERT 10.84 2.23 --- 12.43 4513 416.3 
XSECTION 199 DIVERT .00 2.23 --- .OO 0 * * * * * * t *  

XSECTION 45 REACH 10.84 2.23 5.07 12.61 4335 399.9 
XSECTION 6 RUNOFF 1.47 2.59 --- 12.14 2639 1795.2 

XSECTION 60 REACH 1.47 2.59 5.08 12.54 1673 1138.1 
XSECTION 67 REACH 1.47 2.59 4.11 12.86 1234 839.5 
XSECTION 64 ADDHYD 12.31 2.27 --- 12.65 5343 434.0 
XSECTION 5 RUNOFF 4.78 1.84 --- 12.34 4519 945.4 
XSECTION 7 RUNOFF 3.48 2.05 --- 12.47 3227 927.3 



TR20 - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:13:44 SUMMARY, JOB NO. 1 PAGE 32 

SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 75 ADDHYD 8.26 1.93 - - - 
XSECTION 76 ADDHYD 20.57 2.14 - - -  

STRUCTURE 1 RESVOR 20.57 .25 1210.57 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:13:44 SUMMARY, JOBNO. 1 PAGE 33 

SUMMARY TABLE 2 
, - - - - - - - - - - - - - - -  

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
. . . . . . . . . . . . . . . . . . . . . . . .  - - -----------------------------  

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN - - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - -  LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HRI (CFS) (HR) ( X )  (M) (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

5 9100 1678 12.4 1008 13.1 .78 1.24 .457 .600 .23 
10 9100 1008 13.1 729 13.6 .67 1.31 ,199 .724 .26 
20 3332 887 12.3 855 13.9 .11 1.68 ,007 .963 .73? 
25 1950 855 13.9 853 14.1 .046 1.75 .004 .998 .86? 
30 8865 2652 12.4 1374 13.4 1.08 1.14 .588 .518 .18 

ALTERNATE 2 STORM 1 



TR20 - - -  
WTlOOYR 
08/05/** 
17:13:44 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
100-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage,1200'Spil2.04TEST 

SUMMARY, JOB NO. 1 PAGE 34 

SUMMARY TABLE 3 
, - - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

STRUCTURE 1 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 4 0 
ALTERNATE 2 6 6 

XSECTION 1 2.46 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1705 
ALTERNATE 2 3097 

XSECTION 2 2.38 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 900 
ALTERNATE 2 2511 

XSECTION 3 3.94 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 2671 
ALTERNATE 2 4801 

XSECTION 4 2.06 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 527 
ALTERNATE 2 1790 

XSECTION 5 4.78 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1544 
ALTERNATE 2 4519 

XSECTION 6 1.47 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1541 
ALTERNATE 2 2639 

XSECTION 7 3.48 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 10 2.46 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 12 4.84 

ALTERNATE 1 
ALTERNATE 2 
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:13:44 SUMMARY, JOB NO. 1 PAGE 35 

SUMMARY TABLE 3 
, --- - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS 
ID ( S Q  MI) 1 

XSECTION 20 4.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 857 
ALTERNATE 2 2618 

XSECTION 25 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1006 
ALTERNATE 2 1910 

XSECTION 30 3.94 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 34 6.00 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1085 
ALTERNATE 2 2101 

XSECTION 35 10.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1936 
ALTERNATE 2 4513 

XSECTION 45 10.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1901 
ALTERNATE 2 4335 

XSECTION 60 1.47 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 858 
ALTERNATE 2 1673 

XSECTION 64 12.31 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2131 
ALTERNATE 2 5343 

XSECTION 67 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 621 
ALTERNATE 2 1234 

XSECTION 75 8.26 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 2800 
ALTERNATE 2 7577 



TR20 SCS - 
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17:13:44 SUMMARY, JOB NO. 1 PAGE 36 

SUMMARY TABLE 3 
, - - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 
--------------------.------ 

ALTERNATE 1 3492 
ALTERNATE 2 11751 

XSECTION 199 .OO 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .OO 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 0 
ALTERNATE 2 0 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT100YR FILES 

INPUT = 100INN.DAT , GIVEN DATA FILE 
OUTPUT = 1000UT.OUT , DATED 08/05/**,17:13:44 

FILES GENERATED - DATED 08/05/**,17:13:44 

FILE 111.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 4, MESSAGES = 8 

JOB ENDED AT 17:13:44 
* * *  TR-20 RUN COMPLETED * * *  





JOB TR-20 WTlOOYR 
TITLE WHITE TANK 
TITLE 500-yr, 24- 
4 DIMHYD 
8 0.0 
8 .47 
8 1.0 
8 .47 
9 ENDTBL 
5 RAINFL 2 
8 .OOOO 
8 .0051 
8 .0105 
8 ,0161 
8 .0220 
8 .0281 
8 .0345 
8 .0411 
8 .0480 
8 .0553 
8 .0630 
8 .0712 
8 ,0800 
8 ,0892 
8 .0990 
8 .lo93 
8 .I200 
8 ,1322 
8 .I470 
8 .I630 
8 .I810 
8 .2040 
8 .2350 
8 .2830 
8 .6630 
8 ,7350 
8 .7720 
8 .7990 
8 .a200 
8 .8376 
8 .a535 
8 .a676 
8 .a800 
8 .a912 
8 .go18 
8 .9117 
8 .9210 
8 .9297 
8 .9377 
8 .9452 
8 .9520 
8 .9584 
8 .9647 
8 .9709 
8 .9770 
8 ,9829 

PASS=001 SUMMARY 
FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NLI ROUTING 
hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spillway 

.0556 WT3 

.03 .10 .19 .31 

..6 6 .82 .93 .99 

.99 .93 .82 .66 

.31 .03 .OO .OO 

TYPE I1 
.0041 
.d094 
.0150 
.0208 
.0269 
.0332 
,0398 
.0466 
.0538 
.0614 
.0696 
.0782 
.0874 
.0970 
.1072 
.1178 
.1296 
.1438 
.1598 
.1771 
.1989 
.2280 
.2715 
.5679 
.7252 
.7656 
.7942 
.a162 
.8342 
.a505 
.a649 
.a777 
.8890 
.8997 
.9097 
.9192 
.9280 
.9362 
.9438 
.9507 
.9572 
.9635 
.9697 
.9758 
.9818 
.9876 



8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 

REACHC 

REACHB 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

REACH A 



8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
3 STRUCT 
8 
8 
8 
8 
8 
8 
8 
8 
8 

8 1218.0 
8 1219.0 
8 1220.0 
9 ENDTBL 
6 RUNOFF 1 001 1 2.46 
6 REACH 3 005 1 7 9100. 
6 REACH 3 010 7 2 9100. 
6 RUNOFF 1 002 3 2.38 
6 ADDHYD 4 012 2 3 1 
6 DIVERT 6 012 1 4 7 4100. 
6 REACH 3 020 4 7 3332. 
6 REACH 3 025 7 5 1950. 
6 RUNOFF 1 003 6 3.94 
6 REACH 3 030 6 7 8865. 
6 REACH 3 005 7 1 8865. 
6 REACH 3 025 1 7 1950. 
6 RUNOFF 1 004 1 2.06 
6 ADDHYD 4 034 7 1 2 
6 ADDHYD 4 035 5 2 3 
6 DIVERT 6 035 3 4 7 11000. 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 



6 REACH 3 0 4 5  4 5 4 2 0 0 .  
6 RUNOFF 1 0 0 6  2 1 . 4 7  8 7 . 7  
6 REACH 3 0 6 0  2 3 7 5 4 0 .  
6 REACH 3 0 6 7  3 4 5 1 4 0 .  
6 ADDHYD 4 0 6 4  5 4 3 
6 RUNOFF 1 0 0 5  6 4..78 7 8 . 8  
6 RUNOFF 1 0 0 7  7 3 . 4 8  8 1 . 7  
6 A D D H Y D 4 0 7 5  6 7 1  
6 ADDHYD 4 0 7 6  1 3 2 
6 RESVOR 2 0 1  2 1 1 2 0 0 . 0  
ENDATA 
7 L I S T  1 . 0  
7 INCREM 6 0 . 1 5  
7 COMPUT 7 0 0 1  0 1  0 .  4 . 8 4  

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  4 . 8 4  

ENDCMP 1 
ENDJOB 2 

1 REACH A 
0 . 4 7  1 1  

1 CP6CP7 
1 BOSS#5 
1 1  

0 . 7 8  1 1  
1 . 0 1  1 1  

1 1  
1 1  1 
1 1  1 



TR20 - - - - - - - - - - - - - - - - - - - - - . - ~ . - - ~ - - ~ - - -  SCS - 
WTlOOYR WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
0 8 / 1 2 / * *  500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
11:11:04 PASS 1 JOBNO. 1 PAGE 1 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST 1. 0. 1 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .lo00 .I900 

.4700 ,6600 .8200 .9300 
1.0000 .9900 .9300 .a200 
.4700 .3100 ,0300 .OOOO 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - L - - .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 .I000 

ENDTBL 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200fSpi2.04TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR2O -------.. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANX FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dlst, 100-yr Sed~rnent Storage, 1200'Sp12.04TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 5 

EXECUTIVE CONTROL INCREM' MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.84 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 1 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS ) 
12.39 

PEAK DISCHARGE (CFS 1 PEAK ELEVATION(FEET1 
2652.3 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2 .4 6 SQ .MI . 
9.30 CFS .14 .64 1.88 3.93 6.85 10.39 14.51 19.43 
10.50 CFS 2 5 3 2 4 1 51 6 4 80 101 131 
11.70 CFS 196 419 998 1876 2542 2593 1984 1122 
12.90 CFS 627 495 419 370 337 309 286 266 
14.10 CFS 248 232 218 207 198 192 186 182 
15.30 CFS 176 171 164 159 153 148 143 137 
16.50 CFS 133 129 127 125 123 121 119 117 
17.70 CFS 115 113 111 109 107 105 103 101 
18.90 CFS 98.76 96.75 94.57 92.62 90.65 88.60 86.41 83.97 
20.10 CFS 81.66 79.74 78.28 77.10 76.07 75.28 74.75 74.28 
21.30 CFS 74.09 73.81 73.57 73.32 73.03 72.52 72.00 71.52 
22.50 CFS 71.05 70.72 70.21 69.69 69.16 68.86 68.63 68.32 
23.70 CFS 68.10 67.82 67.20 64.08 55.49 .39.11 21.20 6.63 
24.90 CFS .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 3461 CFS-HRS; 286.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
13.05 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1590.2 4.61 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 3461 CFS-HRS; 286.0 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
13.72 1122.9 5.66 



TR20 SCS 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500~yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Sp12.O4TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 6 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 3461 CFS-HRS; 286.0 ACRE-FEET 

OPERATION RUNOFF XSECTION 2 

PEAK TIME ( HRS 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1660.3 (RUNOFF ) 

HRS 
11.25 
12.45 
13.65 
14.85 
16.05 
17.25 
18.45 
19.65 
20.85 
22.05 
23.25 
24.45 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.3 8 SQ .MI . 

CFS 0 2 10 40 181 604 1257 1644 
CFS 1515 972 508 381 317 279 253 232 
CFS 215 200 187 175 164 155 148 143 
CFS , 139 136 133 129 124 120 116 112 
CFS 109 105 101 9 8 9 6 9 5 94 92 
CFS 90.62 89.11 87.59 86.11 84.82 83.46 82.06 80.49 
CFS 79.06 77.60 76.00 74.55 72.96 71.43 70.01 68.50 
CFS 67.07 65.29 63.40 61.78 60.53 59.57 58.78 58.06 
CFS 57.62 57.25 57.05 56.90 56.72 56.62 56.41 56.17 
CFS 55.79 55.41 55.01 54.86 54.55 54.10 53.70 53.42 
CFS 53.28 53.05 52.96 52.73 52.50 51.88 48.81 38.76 
CFS 23.78 9.43 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.41 WATERSHED INCHES; 2172 CFS-HRS; 179.5 ACRE-FEET 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.34 
13.67 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1708.7 (NULL) 
1333.0 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
10.50 CFS .45 .97 1.79 2.97 4.58 6.97 11.49 22.39 
11.70 CFS 5 7 203 632 1293 1689 1574 1059 662 
12.90 CFS 669 809 1005 1186 1297 1332 1314 1260 
14.10 CFS 1185 1101 1014 930 851 779 713 653 
15.30 CFS 599 550 507 469 436 407 381 358 
16.50 CFS 339 323 309 296 284 273 263 254 
17.70 CFS 246 239 232 226 220 215 210 205 
18.90 CFS 201 196 192 188 184 180 176 172 
20.10 CFS 168 165 162 159 156 153 151 L4 9 
21.30 CFS 146 144 142 141 139 137 135 . 134 
22.50 CFS 133 132 131 129 129 128 127 126 
23.70 CFS 126 125 124 120 110 94 80 7 0 
24.90 CFS 69.23 68.15 65.91 62.13 56.85 50.62 44.17 37.96 
26.10 CFS 32.23 27.09 22.59 18.71 15.40 12.62 10.29 8.36 
27.30 CFS 6.77 5.46 4.40 3.53 2.83 2.26 1.80 1.44 
28.50 CFS 1.14 .91 .72 .57 .45 



TR20 - - - . - ~ . ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 mTERSHED INCHES; 5633 CFS-HRS; 465.5 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) 
12.34 
13.67 

PEAK DISCHARGE(CFS) 
1708.7 
1333.0 

PEAK ELEVATION(FEET1 
(DIVERT ) 
(DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
10.50 CFS .45 .97 1.79 2.97 4.58 6.97 11.49 22.39 
11.70 CFS 57 203 632 1293 1689 1574 1059 662 
12.90 CFS 669 809 1005 1186 1297 1332 1314 1260 
14.10 CFS 1185 1101 1014 930 851 779 713 653 
15.30 CFS 599 550 507 469 436 407 381 358 
16.50 CFS 339 323 309 296 284 273 263 2 54 
17.70 CFS 246 239 232 226 220 215 210 205 
18.90 CFS 201 196 192 188 184 180 176 172 
20.10 CFS 168 165 162 159 156 153 151 149 
21.30 CFS 146 144 142 141 139 137 135 134 
22.50 CFS 133 132 131 129 129 128 127 126 
23.70 CFS 126 125 124 120 110 94 8 0 7 0 
24.90 CFS 69.23 68.15 65.91 62.13 56.85 50.62 44.17 37.96 
26.10 CFS 32.23 27.09 22.59 18.71 15.40 12.62 10.29 8.36 
27.30 CFS 6.77 5.46 4.40 3.53 2.83 2.26 1.80 1.44 
28.50 CFS 1.14 .91 .72 .57 .45 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5633 CFS-HRS; 465.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
149 CFS-HRS; 465.5 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
12.52 
13.85 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1652.9 4.80 - 
1326.9 4.24 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5633 CFS-HRS; 465.5 ACRE-FEET 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200tSpi2.04TEST 
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OPERATION REACH XSECTION 25 

PEAK TIME ( HRS ) 
12.67 
14.01 

PEAK DISCHARGE ( CFS ) 
1650.4 
1326.7 

PEAK ELEVATION(FEET) 
3.00 
2.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5632 CFS-HRS; 465.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) 
12.41 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET) 
4180.4 (RUNOFF ) 

HRS 
9.30 
10.50 
11.70 
12.90 
14.10 
15.30 
16.50 
17.70 
18.90 
20.10 
21.30 
22.50 
23.70 
24.90 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

CFS .19 .96 2.77 
CFS 4 0 5 1 64 
CFS 304 643 1501 
CFS 1099 812 685 
CFS 400 374 351 
CFS 283 274 265 
CFS 214 208 204 
CFS 184 181 178 
CFS 159 155 152 
CFS 131 128 126 
CFS 119 118 118 
CFS 114 113 113 
CFS 109 109 108 
CFS 1.99 .OO 

ALTERNATE = 1, STORM = 1 
hr, DRAINAGE AREA = 3.94 
5.91 10.42 15.98 22.58 
80 100 125 157 

2830 3913 4137 3309 
603 546 501 463 
333 319 308 300 
255 247 238 230 
201 198 194 191 
175 172 168 165 
149 146 142 139 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.0 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS 
13.25 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2215.5 3.91 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
13.84 

PEAK DISCHARGE (CFS ) PEAK ELEVATIONIFEET) 
1612.8 4.63 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME(HRS) 
13.99 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1612.6 2.96 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME ( HRS ) 
12.40 

PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET ) 
1081.1 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr. DRAINAGE AREA = 2.06 SQ.MI. 
11.55 CFS 0 6 7 1 295 685 1006 1065 806 
12.75 CFS 462 299 249 216 195 178 165 154 
13.95 CFS 144 134 126 119 114 110 107 104 
15.15 CFS 102 99 9 6 93 90 8 7 8 4 8 1 
16.35 CFS 78.26 75.89 74.28 73.27 72.29 71.20 70.08 68.92 
17.55 CFS 67.81 66.69 65.67 64.67 63.62 62.46 61.35 60.25 
18.75 CFS 59.05 57.94 56.79 55.57 54.49 53.37 52.24 50.95 
19.95 CFS 49.52 48.21 47.16 46.41 45.76 45.22 44.84 44.55 
21.15 CFS 44.36 44.27 44.14 44.05 43.90 43.74 43.47 43.19 
22.35 CFS 42.93 42.71 42.53 42.23 41.94 ,41.68 41.55 41.43 
23.55 CFS 41.30 41.15 41.02 40.57 38.45 31.89 21.36 10.46 
24.75 CFS 2.62 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.17 WATERSHED INCHES; 1562 CFS-HRS; 129.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME(HRS) 
12.41 
13.97 

PEAK DISCHARGE (CFS) 
1137.5 
1754.5 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HRS 
10.50 CFS 
11.70 CFS 
12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

.20 .53 1.17 
23 9 4 324 
496 611 833 
1732 1673 1591 
1021 940 865 
551 518 488 
363 348 335 

ALTERNATE = 1, STORM = 1 
hr, DRAINAGE AREA = 6.00 
2.20 3.73 5.82 8.59 
722 1054 1126 886 
1124 1405 1611 1721 
1497 1398 1298 1201 
797 736 682 633 
462 438 416 397 
323 312 302 293 



TR20 .~ SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
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18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.83 WATERSHED INCHES; 7105 CFS-HRS; 587.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
12.58 
13.99 

PEAK DISCHARGE (CFS) 
2495.4 
3080.1 

PEAK ELEVATION (FEET ) 
(NULL) 
(NULL) 

HRS 
10.50 CFS 
11.70 CFS 
12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 

.23 .68 1.57 3.07 5.37 8.58 12.86 18.96 
3 4 114 374 900 1611 2298 2491 2157 

1641 1352 1513 1911 2375 2761 2994 3077 
3048 2942 2790 2614 2429 2245 2068 1902 
1747 1605 1474 1357 1252 1158 1076 1002 
938 880 831 788 749 714 683 654 
628 604 583 563 546 530 515 501 
488 476 465 454 444 434 42 5 415 
406 397 389 3 81 373 366 360 353 
3 47 341 336 330 326 321 316 312 
308 305 302 299 296 294 292 290 
288 286 284 280 272 257 236 213 
195 184 180 176 169 159 145 130 
115 100 86 7 4 6 3 5 3 4 4 3 7 

30.97 25.73 21.32 17.63 14.55 11.98 9.85 8.09 
6.63 5.43 4.45 3.63 2.97 2.42 1.98 1.61 
1.31 1.07 .87 .71 .57 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHED INCHES; 12737 CFS-HRS; 1052.6 ACRE-FEET 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME(HRS1 
12.58 
13.99 

PEAK DISCHARGE (CFS I 
2495.4 
3080.1 

PEAK ELEVATION(FEET) 
(DIVERT ) 
(DIVERT) 



TR20 . - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08i12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 11 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
10.50 CFS .23 .68 1.57 3.07 5.37 8.58 12.86 
11.70 CFS 34 114 374 900 1611 2298 2491 
12.90 CFS 1641 1352 1513 1911 2375 2761 2994 
14.10 CFS 3048 2942 2790 2614 2429 2245 2068 
15.30 CFS 1747 1605 1474 1357 1252 1158 1076 
16.50 CFS 938 880 831 788 749 714 683 
17.70 CFS 628 604 583 563 546 530 515 
18.90 CFS 488 476 465 454 444 434 425 
20.10 CFS 406 397 389 381 373 366 360 
21.30 CFS 347 341 3 3 6 330 326 321 316 
22.50 CFS 308 305 302 299 296 294 292 
23.70 CFS 288 286 284 280 272 257 236 
24.90 CFS 195 184 180 176 169 159 145 
26.10 CFS 115 100 86 74 63 53 44 
27.30 CFS 30.97 25.73 21.32 17.63 14.55 11.98 9.85 
28.50 CFS 6.63 5.43 4.45 3.63 2.97 2.42 1.98 
29.70 CFS 1.31 1.07 .87 .71 .57 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHED INCHES; 12737 CFS-HRS; 1052.6 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RIJNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
159 CFS-HRS; 1052.6 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
12.78 
14.21 

PEAK DISCHARGE(CFS) 
2366.0 
3043.2 

PEAK ELEVATIONfFEET) 
3.60 
4.12 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHED INCHES; 12737 CFS-HRS; 1052.6 ACRE-FEET 

OPERATION RUNOFF XSECTION 6 

PEAK TIMEIHRS) 
12.15 
21.38 
22.30 
22.89 

PEAK DISCHARGE(CFS) 
2337.1 
45.5 
43.9 
42.8 

PEAK ELEVATION (FEET) 
(RUNOFF) - 
(RUNOFF) 
(RUNOFF ) 
i RUNOFF ) 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
11-:11:04 PASS 1 JOB NO. 1 PAGE 12 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ.MI. 
9 .OO CFS .12 .81 2.31 4.21 6.13 8.18 10.60 13.56 

10.20 CFS 17.04 21.18 26.13 31.94 39.10 48.05 58.88 73.09 
11.40 CFS 93 123 229 641 1641 2337 1620 629 
12.60 CFS 410 323 269 240 217 198 184 171 
13.80 CFS 158 148 138 130 124 120 117 114 
15.00 CFS 111 107 104 100 96 93 90 87 
16.20 CFS 82.70 80.16 79.19 78.39 76.91 75.34 74.29 73.10 
17.40 CFS 71.40 70.15 69.34 68.15 66.58 65.58 64.15 62.87 
18.60 CFS 61.85 60.24 59.15 57.89 56.28 55.38 54.38 52.67 
19.80 CFS 50.92 49.59 48.68 47.85 47.12 46.71 46.04 45.97 
21.00 CFS 45.88 45.40 45.46 45.46 45.02 44.95 44.81 44.03 
22.20 CFS 43.83 43.86 43.69 42.93 42.68 42.71 42.24 42.19 
23.40 CFS 42.14 41.84 41.67 41.59 40.75 34.87 17.56 2.53 
24.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2172 CFS-HRS; 179.5 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS ) 
12.56 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
1443.4 4.85 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2174 CFS-HRS; 179.6 ACRE-FEET 

OPERATION REACH XSECTION 67 

PEAK TIME(HRS) 
12.90 

PEAK DISCHARGE (CFS) PEAK ELEVATIONLFEET) 
1051.8 3.86 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2174 CFS-HRS; 179.6 ACRE-FEET 

OPERATION ADDHYD XSECTION 64 

PEAK TIME ( HRS ) 
12.81 
14.14 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3398.3 (NULL) 
3348.3 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
9.75 CFS .45 1.07 1.98 3.16 4.61 6.39 8.64 11.51 

10.95 CFS 15 20 26 34 44 5 8 8 0 154 
12.15 CFS 3 83 898 1753 2767 3352 3266 2798 2364 
13.35 CFS 2260 2432 2742 3050 3260 3344 3320 3215 
14.55 CFS 3059 2873 2676 2479 2289 2110 1944 1790 



TR20 -------------------.-- - .  ..-------------------------------------- SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage, 1200'Sp12.04TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 13 

15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 
27.75 CFS 
28.95 CFS 
30.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.88 WATERSHED INCHES; 14911 CFS-HRS; 1232.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME ( HRS ) 
12.38 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2948.8 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
11.25 CFS 0 1 7 45 264 936 2010 2815 
12.45 CFS 2869 2084 1153 759 632 547 493 452 
13.65 CFS 418 389 363 340 319 301 287 277 
14.85 CFS 269 263 256 249 241 233 225 218 
16.05 CFS 211 204 196 190 186 184 181 178 
17.25 CFS 175 172 170 167 164 . 162 159 156 
18.45 CFS 153 150 147 145 142 139 136 133 
19.65 CFS 130 127 123 120 117 116 114 113 
20.85 CFS 112 111 110 110 110 110 109 109 
22.05 CFS 108 107 107 106 106 105 104 104 
23.25 CFS 103 103 103 102 102 101 9 5 8 0 
24.45 CFS 51.97 23.95 5.33 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.33 WATERSHED INCHES; 4091 CFS-HRS; 338.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS ) 
12.51 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
2316.5 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
10.95 CFS 0 2 5 14 2 9 6 8 200 557 
12.15 CFS 1200 1896 2284 2235 1778 1088 639 525 
13.35 CFS 453 404 370 342 317 295 276 259 
14.55 CFS 245 234 225 219 213 207 201 195 



TR20 - - - - - - - - - - - - - - - - - - -  - -  . --.-------------------- ----.------------ SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage, 1200'Sp12.04TEST 
11:11:04 PASS 1 JOB NO. 1 PAGE 14 

15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.57 WATERSHED INCHES; 3534 CFS-HRS; 292.1 ACRE-FEET 

OPERATION ADDHYD XSECTION 75 

PEAK TIME(HRS) 
12.43 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
5168.0 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 
10.95 CFS 0 2 5 14 3 6 113 
12.15 CFS 3209 4711 5153 4318 2931 1847 
13.35 CFS 946 856 788 730 680 635 
14.55 CFS 532 511 495 482 469 456 
15.75 CFS 414 400 3 87 373 360 348 
16.95 CFS 329 324 319 313 308 303 
18.15 CFS 289 284 278 273 268 263 
19.35 CFS 247 242 237 231 224 219 
20.55 CFS 206 204 202 200 199 198 
21.75 CFS 197 196 195 194 192 191 
22.95 CFS 188 187 186 185 185 , 184 
24.15 CFS 174 151 109 63 2 6 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.43 WATERSHED INCHES; 7625 CFS-HRS; 630.2 ACRE-FEET 

OPERATION ADDHYD XSECTION 76 

PEAK TIME(HRS) 
12.55 
14.08 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
7134.6 (NULL) 
3980.1 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
9.75 CFS .45 1.07 1.98 3.16 4.61 6.39 8.64 11.52 
10.95 CFS 16 22 3 2 48 80 171 544 -1646 
12.15 CFS 3592 5609 6906 7085 6283 5114 4069 3436 
13.35 CFS 3206 3288 3530 3781 3940 3979 3914 3775 
14.55 CFS 3591 3384 3171 2961 2759 2567 2386 2218 
15.75 CFS 2063 1922 1794 1679 1574 1481 1401 1331 
16.95 CFS 1270 1216 1169 1125 1085 1048 1014 983 
18.15 CFS 954 928 903 880 858 837 817 798 



TRIO SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage, 1200'Spi2.04TEST 
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19.35 CFS 780 763 
20.55 CFS 652 640 
21.75 CFS 581 575 
22.95 CFS 535 531 
24.15 CFS 501 474 
25.35 CFS 197 188 
26.55 CFS 92.95 79.67 
27.75 CFS 23.29 19.27 
28.95 CFS 4.88 3.99 
30.15 CFS .96 .78 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.70 WATERSHED INCHES; 22536 CFS-HRS; 1862.4 ACRE-FEET 

- - - XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1200.0 FEET) CAN 
ADD .546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1391.54 AC-FT ( .10 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1205.09. * * * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS ) 
8.85 

24.97 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
45.6 1200.00 
246.6 1208.50 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 203 CFS 
RESVOR ( 82. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
8.85 CFS 45.58 45.32 45.06 

10.05 CFS 43.56 43.33 43.11 
11.25 CFS 42.12 42.11 42.23 
12.45 CFS 126 160 167 
13.65 CFS 191 194 197 
14.85 CFS 215 217 218 
16.05 CFS 227 228 228 
17.25 CFS 233 234 234 
18.45 CFS 237 238 238 
19.65 CFS 240 241 241 
20.85 CFS 242 242 243 
22.05 CFS 244 244 244 
23.25 CFS 245 245 246 
24.45 CFS 246 247 247 
25.65 CFS 246 246 246 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 20.57 
44.81 44.55 44.30 44.05 
42.89 42.69 42.51 42.34 
42.71 44.49 50.46 65.05 
173 178 182 185 
200 203 206 209 
220 222 223 224 
229 230 231 232 
235 235 236 236 
238 239 239 240 
241 241 242 242 
243 243 243 243 
244 245 245 245 
246 246 246 246 
247 247 247 247 
246 246 246 246 
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26.85 CFS 
28.05 CFS 
29.25 CFS 
30.45 CFS 
31.65 CFS 
32.85 CFS 
34.05 CFS 
35.25 CFS 
36.45 CFS 
37.65 CFS 
38.85 CFS 
40.05 CFS 
41.25 CFS 
42.45 CFS 
43.65 CFS 
44.85 CFS 
46.05 CFS 
47.25 CFS 
48.45 CFS 
49.65 CFS 
50.85 CFS 
52.05 CFS 
53.25 CFS 
54.45 CFS 
55.65 CFS 
56.85 CFS 
58.05 CFS 
59.25 CFS 
60.45 CFS 
61.65 CFS 
62.85 CFS 
64.05 CFS 
65.25 CFS 
66.45 CFS 
67.65 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.97 WATERSHED INCHES; 12917 CFS-HRS; 1067.4 ACRE-FEET. 

- - -  STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 
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EXECUTIVE CONTROL COMPUTl FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.84 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME ( HRS ) 
12.35 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
4184.8 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
5.10 CFS .13 .52 1.40 2.79 4.63 6.64 8.71 10.84 
6.30 CFS 13.04 15.32 17.69 20.07 22.48 24.89 27.34 29.88 
7.50 CFS 32.51 35.26 37.94 40.58 43.19 46.02 49.47 53.81 
8.70 CFS 5 9 6 5 72 7 9 86 92 9 8 103 
9.90 CFS 108 115 125 138 153 170 190 213 

11.10 CFS 240 274 317 379 522 915 1887 3187 
12.30 CFS 4117 3956 2908 1555 847 650 548 483 
13.50 CFS 437 400 369 342 3 18 296 278 263 
14.70 CFS 251 243 236 229 222 215 207 199 
15.90 CFS 192 185 178 172 165 161 158 156 
17.10 CFS 153 150 147 145 142 139 137 135 
18.30 CFS 132 129 127 124 121 119 116 113 
19.50 CFS 111 108 106 103 100 9 7 96 9 4 
20.70 CFS 92.72 91.70 91.01 90.41 90.12 89.73 89.41 89.04 
21.90 CFS 88.64 87.99 87.32 86.72 86.09 85.65 84.99 84.34 
23.10 CFS 83.65 83.23 82.92 82.49 82.21 ,81.83 81.21 77.53 
24.30 CFS 66.71 47.19 25.43 7.73 .56 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 5435 CFS-HRS; 449.1 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
12.88 

PEAK DISCHARGE (CFS ) PEAK ELEVATIONIFEET) 
2472.1 5.39 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
3.42 WATERSHED INCHES; 5435 CFS-HRS; 449.2 ACRE-FEET 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
13.57 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1695.1 6.47 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 5435 CFS-HRS; 449.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 2 

PEAK TIME(HRS) 
12.30 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
3544.1 (RUNOFF i 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
7.50 CFS .18 .76 1.87 3.49 5.37 7.39 9.65 12.23 
8.70 CFS 15.26 18.71 22.53 26.64 30.95 35.15 39.09 42.91 
9.90 CFS 4 7 53 6 0 69 7 9 91 105 122 
11.10 CFS 142 168 202 251 377 784 1764 3027 
12.30 CFS 3544 3002 1767 849 621 512 445 400 
13.50 CFS 365 3 3 6 311 289 269 252 237 226 
14.70 CFS 217 211 205 200 193 186 180 173 
15.90 CFS 167 162 155 149 145 142 140 137 
17.10 CFS 135 133 13 0 128 125 123 121 119 
18.30 CFS 117 114 112 110 107 105 103 101 
19.50 CFS 98.28 96.12 93.47 90.67 88.28 86.41 84.96 83.75 
20.70 CFS 82.66 81.96 81.37 81.02 80.75 80.42 80.23 79.86 
21.90 CFS 79.45 78.84 78.25 77.61 77.35 76.85 76.17 75.55 
23.10 CFS 75.10 74.86 74.48 74.29 73.93 73.56 72.64 68.18 
24.30 CFS 54.27 33.26 13.11 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.77 WATERSHED INCHES; 4254 CFS-HRS; 351.6 ACRE-FEET 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.30 
13.51 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3754.5 (NULL) 
2051.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 
6.15 CFS .28 .59 1.05 1.69 2.51 3.49 4.64 
7.35 CFS 7.43 9.18 11.47 14.39 17.93 21.83 25.96 
8.55 CFS 35.24 40.60 46.43 52.71 59.43 66.56 73.86 
9.75 CFS 89 97 108 120 133 149 166 
10.95 CFS 208 235 269 311 371 508 930 
12.15 CFS 3209 3754 3262 2132 1409 1464 1673 
13.35 CFS 2013 2051 2020 1942 1834 1710 1581 
14.55CFS . 1332 1220 1117 1023 937 859 788 
15.75 CFS 670 621 578 53 9 504 474 449 
16.95 CFS 408 390 373 359 345 333 322 
18.15 CFS 303 295 287 280 272 266 260 
19.35 CFS 248 242 237 231 225 220 215 
20.55 CFS 207 203 199 196 193 190 188 
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21.75 CFS 183 181 178 176 174 173 171 170 
22.95 CFS 168 167 166 165 164 163 161 160 
24.15 CFS 155 % 140 119 9 8 84 83 81 7 7 
25.35 CFS 71.00 64.28 57.19 50.18 43.55 37.46 31.98 27.13 
26.55 CFS 22.89 19.22 16.07 13.39 11.12 9.21 7.61 6.27 
27.75 CFS 5.15 4.23 3.46 2.83 2.31 1.88 1.53 1.25 
28.95 CFS 1.01 .82 .66 .54 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9689 CFS-HRS; 800.7 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME I HRS 1 
12.30 
13.51 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3754.5 (DIVERT) 
2051.4 (DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
6.15 CFS .28 .59 1.05 1.69 2.51 3.49 4.64 5.95 
7.35 CFS 7.43 9.18 11.47 14.39 17.93 21.83 25.96 30.40 
8.55 CFS 35.24 40.60 46.43 52.71 59.43 66.56 73.86 81.23 
9.75 CFS 89 97 108 120 133 149 166 185 

10.95 CFS 208 235 269 311 371 508 930 1926 
12.15 CFS 3209 3754 3262 2132 1409 1464 1673 1882 
13.35 CFS 2013 2051 2020 1942 1834 1710 1581 1454 
14.55 CFS 1332 1220 1117 1023 937 859 788 725 
15.75 CFS 670 621 578 539 504 474 449 427 
16.95 CFS 408 390 373 359 345 333 322 313 
18.15 CFS 303 295 287 280 272 266 260 253 
19.35 CFS 248 242 237 231 225 220 215 211 
20.55 CFS 207 203 199 196 193 190 188 185 
21.75 CFS 183 181 178 176 174 173 171 170 
22.95 CFS 168 167 166 165 164 163 161 160 
24.15 CFS 155 140 119 9 8 84 8 3 81 77 
25.35 CFS 71.00 64.28 57.19 50.18 43.55 37.46 31.98 27.13 
26.55 CFS 22.89 19.22 16.07 13.39 11.12 9.21 7.61 6.27 
27.75 CFS 5.15 4.23 3.46 2.83 2.31 1.88 1.53 1.25 
28.95 CFS 1.01 .82 .66 .54 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9689 CFS-HRS; 800.7 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
181 CFS-HRS; 800.7 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIMEiHRS) 
12.46 
13.66 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
3745.9 7.54 
2050.8 5.46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSi 
3.10 WATERSHED INCHES; 9688 CFS-HRS; 800.7 ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 

OPERATION REACH XSECTION 25 

PEAK TIME ( HRS ) 
12.46 
13.66 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
3745.9 4.77 
2050.8 3.42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9688 CFS-HRS; 800.7 ACRE-FEET 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS ) 
12.37 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
6595.8 (RUNOFF 1 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 SQ.MI. 
5.10 CFS .18 .77 2.08 4.21 7.06 10.26 13.60 17.00 
6.30 CFS 20.52 24.14 27.88 31.66 35.49 39.36 43.29 47.37 
7.50 CFS 51.57 55.98 60.28 64.50 68.70 73.17 78.64 85.39 
8.70 CFS 94 103 114 125 136 147 156 164 
9.90 CFS 172 184 199 219 242 269 300 337 
11.10 CFS 381 434 502 599 801 1425 2812 4862 
12.30 CFS 6417 6374 4913 2732 1425 1070 899 785 
13.50 CFS 710 648 597 553 513 478 448 424 
14.70 CFS 405 391 379 368 357 345 332 320 
15.90 CFS 309 298 287 276 266 259 254 250 
17.10 CFS 246 241 237 232 228 224 220 216 
18.30 CFS 212 207 203 199 195 191 186 - 182 
19.50 CFS 178 174 170 165 160 156 153 151 
20.70 CFS 149 147 146 145 144 144 143 143 
21.90 CFS 142 141 140 139 138 137 136 135 
23.10 CFS 134 133 133 132 132 131 130 125 
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24.30 CFS 109 7 9 4 5 16 2 0 

RUNOFF ABOVE BASEFLOW. (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET 

OPERATION REACH XSECTION 30 

PEAK TIME ( HRS ) 
13.07 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
3654.0 4.47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42WATERSHEDINCHES; 8703 CFS-HRS; 719.2 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
13.65 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET) 
2549.9 5.46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
13.65 

PEAK DISCHARGE(CFS) 
2549.9 

PEAK ELEVATION (FEET) 
3.82 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHEDINCHES; 8703 CFS-HRS; 719.2 ACRE-FEET 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS) 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATIONIFEET) 
2706.6 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
8.40 CFS .37 1.15 2.56 4.55 7.03 9.79 12.80 15.90 
9.60 CFS 18.97 22.03 25.35 29.41 34.33 40.38 47.54 55.92 
10.80 CFS 66 78 93 111 135 170 252 530 
12 .OO CFS 1174 2106 2683 2487 1692 848 537 - 440 
13.20 CFS 377 337 306 282 261 242 225 211 
14.40 CFS 198 188 181 175 171 166 161 155 
15.60 CFS 150 145 140 135 130 125 121 118 
16.80 CFS 116 114 112 110 108 106 104 103 
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18.00 CFS 101 9 9 97 9 5 9 3 9 1 9 0 88 
19.20 CFS 85.71 83.93 82.12 80.26 78.21 75.94 73.86 72.20 
20.40 CFS 70.92 - 69.85 68.93 68.30 67.81 67.43 67.23 66.97 
21.60 CFS 66.76 66.52 66.22 65.72 65.24 64.77 64.41 64.08 
22.80 CFS 63.57 63.07 62.63 62.37 62.15 61.89 61.64 61.38 
24 .OO CFS 60.82 57.46 47.91 31.95 15.41 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.54 WATERSHED INCHES; 3372 CFS-HRS; 278.7 ACRE-FEET 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS) 
12.35 
13.61 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3037.8 (NULL) 
2834.5 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 6.00 SQ.MI. 
6.15 CFS .37 .78 1.42 2.31 3.46 4.88 6.55 8.46 
7.35 CFS 10.61 12.97 15.53 18.27 21.18 24.25 27.54 31.20 
8.55 CFS 35.47 40.49 46.18 52.50 59.30 66.66 74.50 82.81 
9.75 CFS 92 101 112 124 138 153 170 188 
10.95 CFS 209 234 264 302 352 452 750 1419 
12.15 CFS 2380 2997 2871 2217 1634 1714 2074 2434 
13.35 CFS 2691 2815 2832 2772 2660 2516 2355 2187 
14.55 CFS 2020 1860 1709 1569 1438 1318 1208 1109 
15.75 CFS 1021 942 871 808 752 702 659 621 
16.95 CFS 587 557 529 504 481 461 443 427 
18.15 CFS 412 398 386 374 3 64 354 345 336 
19.35 CFS 327 320 312 305 297 . 290 283 277 
20.55 CFS 271 266 261 256 251 247 242 238 
21.75 CFS 235 231 228 225 222 220 217 215 
22.95 CFS 213 211 209 208 206 205 203 202 
24.15 CFS 197 187 170 152 136 134 13 1 125 
25.35 CFS 118 108 97 8 7 77 67 58 50 
26.55 CFS 43.26 37.00 31.52 26.76 22.65 19.11 16.09 13.52 
27.75 CFS 11.33 9.48 7.92 6.61 5.50 4.57 3.80 3.15 
28.95 CFS 2.61 2.16 1.79 1.48 1.22 1.00 .83 .68 
30.15 CFS .56 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.12 WATERSHED INCHES; 12073 CFS-HRS; 997.7 ACRE-FEET 

OPERATION ADDHYD XSECTION 35 

PEAK TIME(HRS) 
12.42 
13.63 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
6655.4 (NULL) 
4883.1 (NULL) 
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HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
6.15 CFS .47 1.06 2.00 3.35 5.14 7.37 10.02 
7.35 CFS 16.54 20.38 24.68 29.70 35.53 42.12 49.31 
8.55 CFS 66 76 87 99 112 126 141 
9.75 CFS 173 190 210 232 258 286 318 
10.95 CFS 394 442 499 570 663 822 1257 
12.15 CFS 4290 6186 6616 5486 3784 3135 3537 
13.35 CFS 4569 4825 4882 4792 4603 4352 4067 
14.55 CFS 3476 3195 2931 2687 2462 2256 2068 
15.75 CFS 1747 1612 1493 1387 1291 1207 1134 
16.95 CFS 1015 965 919 877 840 806 776 
18.15 CFS 725 702 681 661 643 626 611 
19.35 CFS 581 568 554 541 528 515 503 
20.55 CFS 482 473 464 455 447 440 433 
21.75 CFS 420 414 409 403 398 3 94 390 
22.95 CFS 383 379 376 374 371 368 366 
24.15 CFS 3 57 342 310 272 234 219 214 
25.35 CFS 194 179 162 144 127 111 96 
26.55 CFS 70.47 59.96 50.80 42.89 36.08 30.27 25.33 
27.75 CFS 17.62 14.65 12.16 10.08 8.34 6.89 5.69 
28.95 CFS 3.86 3.18 2.61 2.14 1.76 1.44 1.18 
30.15 CFS .79 .64 .52 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.11 WATERSHED INCHES; 21762 CFS-HRS; 1798.4 ACRE-FEET 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.42 
13.63 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
6655.4 (DIVERT ) 
4883.1 (DIVERT ) 

HRS 
6.15 CFS 
7.35 CFS 
8.55 CFS 
9.75 CFS 

10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 

.47 1.06 2.00 3.35 5.14 7.37 10.02 
16.54 20.38 24.68 29.70 35.53 42.12 49.31 

66 76 8 7 99 112 126 141 
173 190 210 232 258 286 318 
394 442 499 570 663 822 1257 
4290 6186 6616 5486 3784 3135 3537 
4569 4825 4882 4792 4603 4352 4067 
3476 3195 2931 2687 2462 2256 2068 
1747 1612 1493 1387 1291 1207 1134 
1015 965 919 877 840 806 776 
725 702 681 661 643 626 611 
581 568 554 541 528 515 503 
482 473 464 455 447 440 433 
420 414 409 403 398 394 390 
383 379 376 374 371 368 366 
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24.15 CFS 357 342 310 272 234 219 214 206 
25.35 CFS 194 179 162 144 127 111 9 6 82 
26.55 CFS 70.47 59.96 50.80 42.89 36.08 30.27 25.33 21.15 
27.75 CFS 17.62 14.65 12.16 10.08 8.34 6.89 5.69 4.69 
28.95 CFS 3.86 3.18 2.61 2.14 1.76 1.44 1.18 .96 
30.15 CFS .79 .64 .52 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.11 WATERSHED INCHES; 21762 CFS-HRS; 1798.4 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
187 CFS-HRS; 1798.4 ACRE-FEET 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
12.59 
13.81 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
6518.7 6.36 
4868.2 5.40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.11 WATERSHED INCHES; 21764 CFS-HRS; 1798.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) 
12.13 
21.34 
22.28 
22.88 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3533.0 (RUNOFF 
54.5 (RUNOFF ) 
52.4 (RUNOFF ) 
51.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ.MI. 
4.95 CFS .35 1.16 2.30 3.54 4.82 6.10 7.41 8.75 
6.15 CFS 10.17 11.60 13.10 14.60 16.08 17.56 19.08 20.76 
7.35 CFS 22.35 24.15 25.90 27.28 28.75 30.65 32.91 35.85 
8.55 CFS 39.68 43.85 48.29 52.55 57.02 61.30 63.97 66.18 
9.75 CFS 69 7 5 8 2 90 100 111 124 139 

10.95 CFS 158 180 207 247 303 504 1217 2709 
12.15 CFS 3523 2295 843 537 419 347 308 278 
13.35 CFS 252 233 216 200 186 174 163 . 155 
14.55 CFS 150 146 142 138 133 128 124 119 
15.75 CFS 115 111 107 102 98 97 96 9 4 
16.95 CFS 92.08 90.71 89.18 87.03 85.44 84.37 82.85 80.87 
18.15 CFS 79.61 77.82 76.20 74.91 72.91 71.54 69.96 67.97 
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19.35 CFS 66.86 65.61 63.51 61.36 59.72 58.59 57.57 56.67 
20.55 CFS 56.14 55.30 55.20 55.06 54.45 54.50 54.48 53.93 
21.75 CFS 53.82 , 53.63 52.67 52.41 52.42 52.19 51.26 50.94 
22.95 CFS 50.96 50.37 50.29 50.22 49.84 49.62 49.49 48.49 
24.15 CFS 41.51 20.88 2.99 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3336 CFS-HRS; 275.7 ACRE-FEET 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS ) 
12.38 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2337.7 5.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3339 CFS-HRS; 275.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS) 
12.69 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1716.1 4.72 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3339 CFS-HRS; 275.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS ) 
12.60 
13.71 

PEAK DISCHARGE (CFS ) 
8202.1 
5388.6 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 
5.40 CFS .23 .60 1.16 1.90 2.82 3.95 5.32 
6.60 CFS 9.18 11.77 14.85 18.41 22.41 26.86 31.74 
7.80 CFS 4 3 49 57 65 7 3 8 3 93 
9.00 CFS 119 134 150 168 187 206 225 
10.20 CFS 269 295 325 359 398 441 491 
11.40 CFS 619 704 814 992 1442 2591 4797 
12.60 CFS 8201 7330 5580 4576 4589 4910 5219 
13.80 CFS 5360 5216 4983 4696 4380 4056 3739 
15.00 CFS 3157 2898 2661 2444 2247 2068 1908 
16.20 CFS 1639 1526 1424 1333 1254 1186 1127 
17.40 CFS 1024 980 940 904 871 842 815 
18.60 CFS 767 746 726 707 690 673 657 
19.80 CFS 627 612 597 583 569 556 545 
21.00 CFS 524 514 505 497 490 483 476 
22.20 CFS 464 458 453 448 444 440 436 
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23.40 CFS 428 425 422 420 417 414 408 393 
24.60 CFS 359 314 269 243 230 218 204 187 
25.80 CFS 168 149 131 114 9 9 8 5 73 6 2 
27.00 CFS 52.45 44.29 37.27 31.28 26.18 21.86 18.22 15.15 
28.20 CFS 12.58 10.43 8.63 7.14 5.89 4.86 4.00 3.29 
29.40 CFS 2.70 2.22 1.82 1.49 1.22 1.00 .82 .67 
30.60 CFS .54 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.16 WATERSHED INCHES; 25103 CFS-HRS; 2074.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) 
12.33 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
6605.5 ( RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
7.80 CFS .18 .92 2.59 
9.00 CFS 31.77 39.17 47.06 
10.20 CFS 101 117 136 
11.40 CFS 360 447 681 
12.60 CFS 4010 2089 1286 
13.80 CFS 621 576 537 
15.00 CFS 407 396 3 83 
16.20 CFS 309 297 2 87 
17.40 CFS 258 253 248 
18.60 CFS 222 217 213 
19.80 CFS 186 180 175 
21.00 CFS 161 160 160 
22.20 CFS 155 154 153 
23.40 CFS 147 147 146 
24.60 CFS 35.28 7.94 .OO 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.78 
5.38 9.19 13.72 19.00 
54.97 62.61 70.09 78.34 
157 ,183 214 252 
1369 3042 5278 6575 
1049 897 801 730 
501 473 449 431 
370 357 344 332 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.67 WATERSHED INCHES; 8243 CFS-HRS; 681.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
12.46 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
4569.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
7.05 CFS .40 1.20 2.57 
8.25 CFS 18.90 22.23 26.02 
9.45 CFS 61 6 8 74 
10.65 CFS 139 158 181 
11.85 CFS 800 1583 2830 
13.05 CFS 990 803 686 
14.25 CFS 405 379 3 57 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 3.48 
4.63 7.18 10.00 12.89 
30.48 35.60 41.41 47.76 

81 88 97 109 
208 241 284 343 
4050 4565 4219 3139 
608 553 508 469 
340 326 316 307 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage, 1200'Spi2.04TEST 
11:11:04 PASS 2 JOB NO. 1 PAGE 27 

15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 
25.05 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 6521 CFS-HRS; 538.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS) 
12.37 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
10903.6 (NULL 

HRS 
7.05 CFS 
8.25 CFS 
9.45 CFS 
10.65 CFS 
11.85 CFS 
13.05 CFS 
14.25 CFS 
15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 
25.05 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 8.26 

.40 1.20 2.57 4.63 7.20 10.18 13.81 
24 3 1 40 49 6 1 73 87 
116 130 144 159 177 199 226 
296 341 395 460 539 644 790 
2169 4626 8109 10625 10524 8229 5227 
2039 1700 1487 1337 1224 1128 1045 
906 851 806 771 744 723 702 
658 635 612 591 570 549 529 
497 488 480 472 463 455 447 
431 423 416 408 400 . 392 3 84 
368 360 3 52 344 337 328 319 
303 297 292 288 285 283 281 
279 278 277 276 274 272 270 
267 265 263 261 259 258 257 
255 253 241 208 151 88 3 6 
.64 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.77 WATERSHED INCHES; 14763 CFS-HRS; 1220.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS ) 
12.47 
13.62 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
17781.2 (NULL) 
6601.3 (NULL) - 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
5.40 CFS .23 .60 1.16 1.90 2.82 3.95 5.32 7.04 
6.60 CFS 9.18 11.78 14.94 18.81 23.61 29.43 36.37 44.23 
7.80 CFS 53 6 3 7 5 8 9 105 123 143 166 
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9.00 CFS 
10.20 CFS 
11.40 CFS 
12.60 CFS 
13.80 CFS 
15.00 CFS 
16.20 CFS 
17.40 CFS 
18.60 CFS 
19.80 CFS 
21 .OO CFS 
22.20 CFS 
23.40 CFS 
24.60 CFS 
25.80 CFS 
27.00 CFS 
28.20 CFS 
29.40 CFS 
30.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.00WATERSHEDINCHES; 3 9 8 6 0 C F S - H R S ;  3294.1ACRE-FEET. 

- - - XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1200.0 FEET) CAN 
ADD .546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2331.29 AC-FT ( .18 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1209.05.. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
4.50 
20.36 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
45.6 1200.00 
871.4 1212.21 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 254 CFS 
RESVOR ( 29. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 20.57 SQ.MI. 
4.50 CFS 45.58 45.32 45.06 44.81 44.55 44.30 44.05 43.80 
5.70 CFS 43.56 43.32 43.09 42.86 42.64 42.44 42.24 42.06 
6.90 CFS 41.90 41.76 41.64 41.55 41.50 41.50 41.54 41.63 
8.10 CFS 41.79 42.02 42.33 42.73 43.25 43.88 44.64 45.56 
9.30 CFS 46.65 47.90 49.34 50.95 52.75 54.74 56.96 59.44 
10.50 CFS 62.24 65.40 68.99 73.07 77.73 83.08 89.29 96.61 
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11.70 CFS 
12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 
30.90 CFS 
32.10 CFS 
33.30 CFS 
34.50 CFS 
35.70 CFS 
36.90 CFS 
38.10 CFS 
39.30 CFS 
40.50 CFS 
41.70 CFS 
42.90 CFS 
44.10 CFS 
45.30 CFS 
46.50 CFS 
47.70 CFS 
48.90 CFS 
50.10 CFS 
51.30 CFS 
52.50 CFS 
53.70 CFS 
54.90 CFS 
56.10 CFS 
57.30 CFS 
58.50 CFS 
59.70 CFS 
60.90 CFS 
62.10 CFS 
63.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES;' 18873 CFS-HRS; 1559.7 ACRE-FEET. 

- - -  STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  



TR2 0 - - - - - -. . -..--------------------------- - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500 yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage, 12001Sp12.04TEST 
11:11:04 PASS 3 JOB NO. 1 PAGE 30 

EXECUTIVE CONTROL ENDCMP' COMPUTATIONS COMPLETED FOR PASS 2 
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SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 4.84 Inches AND 24.00 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT ,150 HOURS 

ALTERNATE 1 STORM I 
- - - - - - - - - . . . - . . - - - . . - - - - - - 

XSECTION 1 RUNOFF 2.46 2.18 - - -  12.39 2652 1078.0 
XSECTION 5 REACH 2.46 2.18 4.61 13.05 1590 646.3 
XSECTION 10 REACH 2.46 2.18 5.66 13.72 1123 456.5 
XSECTION 2 RUNOFF 2.38 1.41 - - - 12.34 1660 697.5 
XSECTION 12 ADDHYD 4.84 1.80 --- 12.34 1709 353.1 

XSECTION 12 DIVERT 4.84 1.80 - - -  12.34 1709 353.1 
XSECTION 200 DIVERT .OO 1.80 - - -  .00 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.80 4.80 12.52 1653 341.5 
XSECTION 25 REACH 4.84 1.80 3.00 12.67 1650 340.9 
XSECTION 3 RUNOFF 3.94 2.18 - - -  12.41 4180 1060.9 

XSECTION 30 REACH 3.94 2.18 3.91 13 ,25 2215 562.2 
XSECTION 5 REACH 3.94 2.18 4.63 13.84 1613 409.4 
XSECTION 25 REACH 3.94 2.18 2.96 13.99 1613 409.4 
XSECTION 4 RUNOFF 2.06 1.17 - - -  12.40 1081 524.8 
XSECTION 34 ADDHYD 6.00 1.83 - - -  13.97 1754 292.3 

XSECTION 35 ADDHYD 10.84 1.82 --- 13.99 3080 284.1 
XSECTION 35 DIVERT 10.84 1.82 - - - 13.99 3080 284.1 
XSECTION 199 DIVERT .OO 1.82 - - -  .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.82 4.12 14.21 3043 280.7 
XSECTION 6 RUNOFF 1.47 2.29 - - -  12.15 2337 1589.8 

XSECTION 60 REACH 1.47 2.29 4.85 12.56 1443 981.6 
XSECTION 67 REACH 1.47 2.29 3.86 12.90 1052 715.6 
XSECTION 64 ADDHYD 12.31 1.88 - - -  12.81 3398 276.0 
XSECTION 5 RUNOFF 4.78 1.33 --- 12.38 2949 616.9 
XSECTION 7 RUNOFF 3.48 1.57 - - -  12.51 2317 665.8 

XSECTION 75 ADDHYD 8.26 1.43 --- 12.43 5168 625.7 
XSECTION 76 ADDHYD 20.57 1.70 --- 12.55 7135 346.9 
STRUCTURE 1 RESVOR 20.57 .97 1208.50 24.97T 247T 12.0 



TR20 . . SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
11:11:04 SUMMARY, JOB NO. 1 PAGE 32 

SUMMARY TABLE 1 
> __--_--_-____-. 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF --.---.--------------------------- 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 
------------.-------------- 

XSECTION 1 RUNOFF 2.46 3.42 
XSECTION 5 REACH 2.46 3.42 
XSECTION 10 REACH 2.46 3.42 
XSECTION 2 RUNOFF 2.38 2.77 
XSECTION 12 ADDHYD 4.84 3.10 

XSECTION 12 DIVERT 4.84 3.10 
XSECTION 200 DIVERT .OO 3.10 
XSECTION 20 REACH 4.84 3.10 
XSECTION 25 REACH 4.84 3.10 
XSECTION 3 RUNOFF 3.94 3.42 

XSECTION 30 REACH 3.94 3.42 
XSECTION 5 REACH 3.94 3.42 
XSECTION 25 REACH 3.94 3.42 
XSECTION 4 RUNOFF 2.06 2.54 
XSECTION 34 ADDHYD 6.00 3.12 

XSECTION 35 ADDHYD 10.84 3.11 
XSECTION 35 DIVERT 10.84 3.11 
XSECTION 199 DIVERT .OO 3.11 
XSECTION 45 REACH 10.84 3.11 
XSECTION 6 RUNOFF 1.47 3.52 

XSECTION 60 REACH 1.47 3.52 
XSECTION 67 REACH 1.47 3.52 
XSECTION 64 ADDHYD 12.31 3.16 
XSECTION 5 RUNOFF 4.78 2.67 
XSECTION 7 RUNOFF 3.48 2.90 
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SUMMARY TABLE 1 
3 ___________-_-. 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
----------.---------------- 

XSECTION 75 ADDHYD 8.26 2.77 - - -  12.37 10904 1320.1 

XSECTION 76 ADDHYD 20.57 3.00 - - -  12.47 17781 864.4 

STRUCTURE 1 RESVOR 20.57 1.42 1212.21 20.36T 871T 42.3 
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SUMMARY TABLE 2 
' - - _ _ - - - - _ _ - . - _ 

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
- - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN -----------  - - - - - - - - - - -  - - - - - - - - - - -  LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) ( X I  (M) (k*) (Q*) ( C )  

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
..-- 

5 9100 2593 12.4 1590 13.1 .94 1.21 .454 .613 .23 
10 9100 1590 13.1 1118 13.6 1.08 1.21 .239 .703 .24 
20 3332 1689 12.3 1609 12.4 .12 1.66 .007 .952 .84? 
25 1950 1609 12.4 1605 12.6 .046 1.75 .003 .998 .99? 
30 8865 4137 12.4 2197 13.2 1.19 1.13 .587 .531 .18 

ALTERNATE 2 STORM 1 
- -  .-. --- - - - - - - - - - - - - - - -  

5 9100 4117 12.3 2470 12.9 1.36 1.14 .486 ,600 .22 
10 9100 2470 12.9 1687 13.5 1.79 1.11 .283 .683 .21 
20 3332 3754 12.3 3745 12.4 .14 1.63 .007 .998 .98? 
25 1950 3745 12.4 3745 12.4 ,051 1.73 .003 1.000 1.00? 
30 8865 6417 12.3 3650 13.1 1.26 1.12 .557 .569 .19 
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SUMMARY TABLE 3 
1 - _ _ _ _ _ _ - _ _ _ _ _ _ _  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS. 
ID (SQ MI) 1 

STRUCTURE 1 20.57 
-----. ~ -~ 

ALTERNATE 1 247 
ALTERNATE 2 871 

XSECTION 1 2.46 
---..- . - - . - - - - - - - - - - - - 

ALTERNATE 1 2652 
ALTERNATE 2 4185 

XSECTION 2 2.38 
- - - - - .--------------- 

ALTERNATE 1 1660 
ALTERNATE 2 3544 

XSECTION 3 3.94 
.. .--- ~ 

ALTERNATE 1 4180 
ALTERNATE 2 6596 

XSECTION 4 2.06 
- - . . - - - . - . - . - - - - - - - - - - - - - - - 

ALTERNATE 1 1081 
ALTERNATE 2 2707 

XSECTION 5 4.78 
.---- -.---------------- 

ALTERNATE 1 2949 
ALTERNATE 2 6605 

XSECTION 6 1.47 
.-.-. ...- .------------- 

ALTERNATE 1 2337 
ALTERNATE 2 3533 

XSECTION 7 3.48 
- - - . - - - - - - - - - - - - - - - - - - - - - - 

ALTERNATE 1 2317 
ALTERNATE 2 4569 

XSECTION 10 2.46 

ALTERNATE 1 1123 
ALTERNATE 2 1695 

XSECTION 12 4.84 
- - - - - - . - - - - - - - - - - - - - - - - - - 
ALTERNATE 1 1709 
ALTERNATE 2 3754 



TR20 -. . ....---------------. ---.------------------------.---.----.-- SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage, 1200'Spr2.04TEST 
11:11:04 SUMMARY, JOB NO. 1 PAGE 36 

SUMMARY TABLE 3 
1 _ _ . _ _ _ _ _ _ _ _ - - _ _ 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 20 4.84 
----.. . 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 25 3.94 
- - . - . . . . - . . - - . - - - - - - - - - - - - 

ALTERNATE 1 1613 
ALTERNATE 2 2550 

XSECTION 30 3.94 
- . . - . . . . . - - - - - - - - - - - - - - - 

ALTERNATE 1 2215 
ALTERNATE 2 3654 

XSECTION 34 6.00 
-----.  .- --.-------------- 

ALTERNATE 1 1754 
AL'TERNATE 2 3038 

XSECTION 35 10.84 
.~ 

ALTERNATE 1 3080 
ALTERNATE 2 6655 

XSECTION 45 10.84 

ALTERNATE 1 3043 
ALTERNATE 2 6519 

XSECTION 60 1.47 
-.-.. -.--------------- 

ALTERNATE 1 1443 
ALTERNATE 2 2338 

XSECTION 64 12.31 
- . - .. . . - - - . - - - - - - - - - - - - - - - - 

ALTERNATE 1 3398 
ALTERNATE 2 8202 

XSECTION 67 1.47 
- . - .. - - . . - - . . - - - - - - - - - - - - - - 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 75 8.26 

ALTERNATE 1 
ALTERNATE 2 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type 11 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
11:11:04 SUMMARY, JOB NO. 1 PAGE 37 

SUMMARY TABLE 3 
, . . . - .. .. - - - - - - - - - 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 

ALTERNATE 1 7135 
ALTERNATE 2 17781 

XSECTION 199 .OO 
--------....-.------------- 

ALTERNATE 1 0 
ALTERNATE 2 0 

ALTERNATE 1 
ALTERNATE 2 



TR20 S('S - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = 500IN.DAT 
OUTPUT = 5000UT.OUT 

, GIVEN DATA FILE 
, DATED 08/12/**,11:11:04 

FILES GENERATED - DATED 08/12/**,11:11:04 

FILE 111.TRD CO-WAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 4, MESSAGES = 8 

JOB ENDED AT 11:11:04 
* * *  TR-20 RUN COMPLETED * * *  
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*80-80 LIST OF INPUT DATA (CONTINUED) * 

8 .9887 
8 .9944 
8 1.000 
9 ENDTBL 
2 XSECTN 005 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 010 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 020 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 025 
8 
8 
8 
8 

REACHC 

REACHB 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

REACHA 



8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 067 1,. 0 
8 0. 
8 0.35 
8 1.03 
8 1.39 
8 1.94 
8 2.63 
8 3.51 
8 4.62 
8 6.04 
8 7.38 
8 8.77 
8 10.17 
8 11.89 
9 ENDTBL 
3 STRUCT 01 
8 1178.0 
8 1188.0 
8 1196.8 
8 1199.2 
8 1202.0 
8 1204.0 
8 1206.0 
8 1208.0 
8 1210.0 
8 1212.0 
8 1213.0 
8 1214.0 
8 1215.0 
8 1216.0 
8 1217.0 
8 1218.0 
8 1219.0 
8 1220.0 
9 ENDTBL 
6 RUNOFF 1 001 1 2.46 
6 REACH 3 005 1 7 9100. 
6 REACH 3 010 7 2 9100. 
6 RUNOFF 1 002 3 2.38 
6ADDHYD4012 2 3 1  
6 DIVERT 6 012 1 4 7 4100. 
6 REACH 3 020 4 7 3332. 
6 REACH 3 025 7 5 1950. 
6 RUNOFF 1 003 6 3.94 
6 REACH 3 030 6 7 8865. 
6 REACH 3 005 7 1 8865. 
6 REACH 3 025 1 7 1950. 
6 RUNOFF 1 004 1 2.06 
6 ADDHYD 4 034 7 1 2  
6 ADDHYD 4 035 5 2 3 
6 DIVERT 6 035 3 4 7 11000. 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 



6 REACH 3 0 4 5  4 5 4 2 0 0 .  
6 RUNOFF 1 006  2 1 . 4 7  8 7 . 7  
6 REACH 3 060  2 3 7 5 4 0 .  
6 REACH 3 067  3 4 5 1 4 0 .  
6 A D D H Y D 4 0 6 4  5 4 3  
6 RUNOFF 1 0 0 5  6 4.. 7 8  7 8 . 8  
6 RUNOFF 1 0 0 7  7 3 . 4 8  8 1 . 7  
6 ADDHYD 4 0 7 5  6 7 1 
6 ADDHYD 4 076  1 3  2 
6 RESVOR 2 0 1  2 1 1 2 0 0 . 0  
ENDATA 
7 L I S T  1 . 0  
7 INCREM 6 0 . 1 5  
7 COMPUT 7 0 0 1  0 1  0 .  4 . 2 8  

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  4 . 2 8  

ENDCMP 1 
ENDJOB 2 

1 REACH A 
0 . 4 7  1 1  

1 CP6CP7 
1 BOSS#5 



TR20 .-. . -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200 yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Sprl2.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 1 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 - --.------------------------------------------------------- - SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Sp112.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST 1. 0. 1. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO ,0300 .lo00 .I900 ,3100 

.4700 .6600 ,8200 .9300 .9900 
1.0000 .9900 .9300 .8200 .6600 
.4700 .3100 .0300 .OOOO .OOOO 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TRIO .- SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200--yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 .lo00 

ENDTBL 



TR20 .- --.-------------------------.---- SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200rSpi12.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 ....----------------------. - - - . - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 DiSt, 100-yr Sediment Storage,1200'Spil2.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 5 

EXECUTIVE CONTROL INCREm MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.28 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 1 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS ) 
12.39 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2110.8 (RUNOFF) 

HRS 
9.90 CFS 
11.10 CFS 
12.30 CFS 
13.50 CFS 
14.70 CFS 
15.90 CFS 
17.10 CFS 
18.30 CFS 
19.50 CFS 
20.70 CFS 
21.90 CFS 
23 .I0 CFS 
24.30 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = ,150 hr , DRAINAGE AREA = 2.46 

.14 .66 2.05 4.52 8.28 13.13 19.03 
3 5 47 63 8 5 140 314 763 

2030 2064 1596 891 518 407 346 
280 257 238 221 206 193 181 
165 160 156 152 147 142 137 
128 124 120 115 111 108 107 
103 102 100 98 9 6 9 5 93 

89.87 88.14 86.52 84.73 83.01 81.32 79.48 
76.19 74.49 72.71 70.67 68.72 67.10 65.87 
64.02 63.38 62.94 62.57 62.39 62.16 61.97 
61.51 61.11 60.68 60.29 59.90 59.63 59.20 
58.31 58.06 57.89 57.63 57.45 57.22 56.69 
46.42 32.99 17.83 5.79 .35 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 2783 CFS-HRS; 230.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIMEIHRS) 
13.06 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1263.0 4.15 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 2783 CFS-HRS; 230.0 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME(HRS) 
13.71 

PEAK DISCHARGE(CFS) 
908.0 

PEAK ELEVATION(FEET) 
5.33 



TR20 SCS - 
WTiOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:05:28 PASS 1 JOB NO. 1 PAGE 6 

RIIXOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
1.75 WATERSHED INCHES; 2783 CFS-HRS; 230.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS) 
12.35 

PEAK DISCHARGE(CFS) 
1217.2 

PEAK ELEVATION(FEET) 
(RUNOFF 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.40 CFS 0 1 10 
12.60 CFS 742 397 298 
13.80 CFS 159 148 139 
15.00 CFS 109 106 103 
16.20 CFS 84.29 81.16 78.81 
17.40 CFS 71.83 70.63 69.46 
18.60 CFS 62.71 61.45 60.30 
19.80 CFS 52.89 51.36 50.05 
21.00 CFS 46.45 46.29 46.18 
22.20 CFS 45.02 44.71 44.59 
23.40 CFS 43.16 43.10 42.91 
24.60 CFS 7.71 .00 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 2.38 

93 383 875 1197 
250 220 200 184 
131 124 118 114 
100 9 6 9 3 90 

77.42 76.48 75.40 74.18 
68.44 67.37 66.26 65.02 
59.03 57.80 56.65 55.44 
49.05 48.29 47.66 47.08 
46.04 45.96 45.81 45.62 
44.34 43.98 43.67 43.44 
42.74 42.24 39.85 31.55 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.08 WATERSHED INCHES; 1655 CFS-HRS; 136.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.35 

PEAK DISCHARGE(CFS) 
1245.6 
1075.3 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
10.95 CFS 0 1 1 2 4 16 103 396 
12.15 CFS 893 1222 1163 801 510 521 642 807 
13.35 CFS 958 1048 1075 1058 1011 949 879 808 
14.55 CFS 739 676 618 565 518 475 437 403 
15.75 CFS 373 348 326 306 288 273 260 250 
16.95 CFS 240 231 222 214 207 201 195 190 
18.15 CFS 185 181 176 172 169 165 162 158 
19.35 CFS 155 152 149 145 142 139 136 134 
20.55 CFS 131 129 127 125 123 121 119 118 
21.75 CFS 116 115 113 112 111 110 109 - 108 
22.95 CFS 107 107 106 105 105 104 104 103 
24.15 CFS 99.95 91.29 78.74 66.78 58.74 58.29 57.33 55.36 
25.35 CFS 52.02 47.40 41.98 36.41 31.08 26.20 21.86 18.09 
26.55 CFS 14.86 12.14 9.86 7.98 6.43 5.16 4.14 3.30 
27.75 CFS 2.63 2.09 1.66 1.31 1.03 .82 .64 .50 
28.95 CFS .40 



TR20 .------- SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROW VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.35 1245.6 (DIVERT) 
13.67 1075.3 (DIVERT) 

HYDROGRAPH POINTS FOR ALTEWATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
10.95 CFS 0 1 1 2 4 16 103 396 
12.15 CFS 893 1222 1163 801 510 521 642 807 
13.35 CFS 958 1048 1075 1058 1011 949 879 808 
14.55 CFS 739 676 618 565 518 475 437 403 
15.75 CFS 373 348 326 306 288 273 260 250 
16.95 CFS 240 231 222 214 207 201 195 190 
18.15 CFS 185 181 176 172 169 165 162 158 
19.35 CFS 155 152 149 145 142 139 136 134 
20.55 CFS 131 129 127 125 123 121 119 118 
21.75 CFS 116 115 113 112 111 110 109 108 
22.95 CFS 107 107 106 105 105 104 104 103 
24.15 CFS 99.95 91.29 78.74 66.78 58.74 58.29 57.33 55.36 
25.35 CFS 52.02 47.40 41.98 36.41 31.08 26.20 21.86 18.09 
26.55 CFS 14.86 12.14 9.86 7.98 6.43 5.16 4.14 3.30 
27.75 CFS 2.63 2.09 1.66 1.31 1.03 .82 .64 .50 
28.95 CFS .40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
141' CFS-HRS; 366.8 ACRE-FEET 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS 
12.54 
13.86 

PEAK DISCHARGE (CFS PEAK ELEVATION(FEET) 
1180.6 3.99 - 
1067.3 3.80 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 



TR20 ----------------.-- . SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type 11 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 8 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
12.70 
14.02 

PEAK DISCHARGE (CFS) 
1166.3 
1065.1 

PEAK ELEVATION(FEET1 
2.48 
2.37 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME(HRS) 
12.41 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3318.4 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
9.90 CFS .19 .99 3.02 

11.10 CFS 56 74 98 
12.30 CFS 3132 3285 2681 
13.50 CFS 453 416 384 
14.70 CFS 266 257 250 
15.90 CFS 206 199 192 
17.10 CFS 166 163 160 
18.30 CFS 144 141 139 
19.50 CFS 122 120 117 
20.70 CFS 103 102 101 
21.90 CFS 98.62 97.95 97.24 
23.10 CFS 93.50 93.03 92.76 
24.30 CFS 76.37 55.46 31.71 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 3.94 
6.78 12.56 20.09 29.57 
133 209 472 1128 
1592 876 669 566 
357 3 3 3 311 293 
244 237 229 221 
185 179 174 171 
157 155 152 149 
136 133 131 128 
114 110 108 106 
100 100 100 99 

96.66 95.97 95.54 94.89 
92.34 92.05 ,91.68 91.11 
11.28 1.18 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS) 
13.26 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1740.0 3.69 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
13.86 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1258.8 4.15 



TR20 - - - - - - - - - - - - - - -  . --------------------------.---- - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NLI ROU VERSION 
08/12/** 200-yr, 24 hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Sp112.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 9 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
14.02 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1257.3 2.58 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS) 
12.42 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
751.8 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
11.55 CFS 0 1 3 4 171 440 682 747 587 
12.75 CFS 345 228 191 166 150 138 128 119 
13.95 CFS 112 105 9 8 93 89 8 6 84 8 2 
15.15 CFS 79.95 77.82 75.45 72.99 70.68 68.45 66.30 64.04 
16.35 CFS 61.75 59.90 58.66 57.90 57.15 56.32 55.45 54.57 
17.55 CFS 53.71 52.86 52.07 51.29 50.47 49.57 48.71 47.86 
18.75 CFS 46.91 46.05 45.16 44.20 43.36 42.48 41.59 40.58 
19.95 CFS 39.45 38.42 37.60 36.99 36.48 36.07 35.77 35.56 
21.15 CFS 35.40 35.34 35.24 35.18 35.07 34.96 34.75 34.53 
22.35 CFS 34.33 34.16 34.03 33.79 33.56 ,33.37 33.26 33.18 
23.55 CFS 33.07 32.96 32.87 32.53 30.81 25.59 17.14 8.38 
24.75 CFS 2.04 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.87 WATERSHED INCHES; 1160 CFS-HRS; 95.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS) 
12.42 
14.00 

PEAK DISCHARGE(CFS) 
780.6 
1366.1 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HRS 
11.10 CFS 
12.30 CFS 
13.50 CFS 
14.70 CFS 
15.90 CFS 
17.10 CFS 
18.30 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 

0 1 1 2 5 4 1 
704 777 630 414 356 440 
1059 1229 1326 1364 1356 1318 
1120 1045 971 900 832 768 
607 563 524 489 458 43 0 
365 347 3 3 1 316 302 290 
260 252 245 238 231 225 



TR20 Scs - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
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19.50 CFS 
20.70 CFS 
21.90 CFS 
23.10 CFS 
24.30 CFS 
25.50 CFS 
26.70 CFS 
27.90 CFS 
29.10 CFS 
30.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.45 WATERSHED INCHES; 5618 CFS-HRS; 464.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS ) 
12.61 
14.01 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1725.8 (NULL) 
2430.9 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
11.10 CFS 0 1 2 3 7 4 5 194 534 
12.30 CFS 1014 1513 1725 1564 1254 1053 1151 1447 
13.50 CFS 1814 2133 2337 2423 2415 2343 2231 2096 
14.70 CFS 1953 1809 1670 1539 1417 1304 1200 1106 
15.90 CFS 1023 948 882 823 771 725 685 650 
17.10 CFS 618 590 564 541 520 500 483 467 
18.30 CFS 452 439 427 416 405 395 386 377 
19.50 CFS 369 361 353 345 338 330 323 317 
20.70 CFS 311 305 299 294 289 284 279 275 
21.90 CFS 271 267 263 259 256 253 251 249 
23.10 CFS 246 244 242 241 239 238 23 6 233 
24.30 CFS 226 215 199 181 166 157 153 149 
25.50 CFS 143 135 124 111 98 86 74 63 
26.70 CFS 53.69 45.34 38.10 31.89 26.60 22.12 18.35 15.19 
27.90 CFS 12.55 10.35 8.53 7.01 5.76 4.73 3.88 3.18 
29.10 CFS 2.61 2.13 1.74 1.43 1.17 .95 .78 .63 
30.30 CFS .51 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS-HRS; 831.1 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME ( HRS ) 
12.61 
14.01 

PEAK DISCHARGE(CFS) 
1725.8 
2430.9 

PEAK ELEVATION(FEET) 
(DIVERT ) 
(DIVERT ) 
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HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.10 CFS 0 1 2 
12.30 CFS 1014 1513 1725 
13.50 CFS 1814 2133 2337 
14.70 CFS 1953 1809 1670 
15.90 CFS 1023 948 882 
17.10 CFS 618 590 564 
18.30 CFS 452 439 427 
19.50 CFS 369 361 353 
20.70 CFS 311 305 299 
21.90 CFS 271 267 263 
23.10 CFS 246 244 242 
24.30 CFS 226 215 199 
25.50 CFS 143 135 124 
26.70 CFS 53.69 45.34 38.10 
27.90 CFS 12.55 10.35 8.53 
29.10 CFS 2.61 2.13 1.74 
30.30 CFS .51 .42 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 10.84 

3 7 4 5 194 
1564 1254 1053 1151 
2423 2415 2343 2231 
1539 1417 1304 1200 
823 771 725 685 
541 520 500 483 
416 405 395 3 86 
345 338 330 323 
294 289 284 279 
259 256 253 251 
241 239 238 236 
181 166 157 153 
111 9 8 8 6 7 4 

31.89 26.60 22.12 18.35 
7.01 5.76 4.73 3.88 
1.43 1.17 .95 .78 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS HRS; 831.1 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
154 CFS-HRS; 831.1 ACRE-FEET 

OPERATION REACH XSECTION 45 

PEAK TIME(HRS) 
12.82 
14.26 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1610.4 2.90 
2394.9 3.62 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS-HRS; 831.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) 
12.15 
21.35 
22.30 
23.29 

PEAK DISCHARGE(CF.5) 
1881.8 
38.5 
37.1 
35.7 

PEAK ELEVATION(FEET) 
(RUNOFF) . 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
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HRS MP 
9.60 CFS 

10.80 CFS 
12 .OO CFS 
13.20 CFS 
14.40 CFS 
15.60 CFS 
16.80 CFS 
18.00 CFS 
19.20 CFS 
20.40 CFS 
21.60 CFS 
22.80 CFS 
24.00 CFS 

HYDROGRAPH POINTS FOR 
,IN TIME INCREMENT = .I50 

.13 .80 2.25 
23 2 9 3 7 

1292 1882 1313 
181 165 153 
104 100 9 8 

80.64 78.18 75.98 
64.68 63.37 62.48 
56.06 55.29 54.13 
47.51 46.73 45.87 
39.80 39.42 38.88 
38.02 37.96 37.87 
36.11 36.11 35.69 
34.68 29.57 14.80 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 1.47 SQ.MI. 
4.30 6.73 9.68 13.21 17.42 
4 8 6 3 87 165 480 
533 339 268 223 200 
143 132 124 116 109 
9 6 9 3 90 8 7 84 

72.91 69.53 67.38 66.55 65.89 
61.51 60.12 59.06 58.34 57.36 
53 .OO 52.10 50.73 49.84 48.84 
44.44 42.95 41.82 41.10 40.43 
38.83 38.73 38.37 38.45 38.43 
37.20 37.05 37.08 36.92 36.29 
35.72 35.71 35.39 35.22 35.20 
1.79 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
1.85 WATERSHED INCHES; 1757 CFS-HRS; 145.2 ACRE-FEET. 

OPERATTON REACH XSECTION 60 

PEAK TIME (HRS ) 
12.58 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
1096.7 4.51 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.85WATERSHEDINCHES; 1758CFS-HRS; 145.3 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME(HRS) 
12.93 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
797.6 3.50 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.85 WATERSHED INCHES; 1758 CFS-HRS; 145.3 ACRE-FEET 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS ) 
12.85 
14.18 

PEAK DISCHARGE I CFS ) 
2376.9 
2649.6 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
10.35 CFS .40 .97 1.89 3.18 4.90 7.12 10.00 13.78 
11.55 CFS 19 2 6 3 6 7 1 198 517 1085 1808 
12.75 CFS 2306 2363 2130 1858 1770 1882 2114 2363 
13.95 CFS 2548 2639 2642 2577 2466 2327 2175 2021 
15.15 CFS 1870 1728 1594 1471 1358 1255 1162 1079 
16.35 CFS 1005 939 880 828 782 742 707 675 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
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17.55 CFS 
18.75 CFS 
19.95 CFS 
21.15 CFS 
22.35 CFS 
23.55 CFS 
24.75 CFS 
25.95 CFS 
27.15 CFS 
28.35 CFS 
29.55 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.49 WATERSHED INCHES; 11814 CFS-HRS; 976.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME(HRS) 
12.40 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
2122.4 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
11.55 CFS 0 10 131 567 1352 1997 2083 1560 
12.75 CFS 871 590 492 428 386 355 329 306 
13.95 CFS 287 268 252 238 228 220 214 209 
15.15 CFS 204 198 192 186 180 174 168 163 
16.35 CFS 157 152 149 147 145 143 140 138 
17.55 CFS 136 134 132 130 128 125 123 121 
18.75 CFS 118 116 114 111 109 107 105 102 
19.95 CFS 99.32 96.74 94.67 93.16 91.86 ,90.79 90.05 89.49 
21.15 CFS 89.10 88.93 88.66 88.50 88.25 87.91 87.34 86.78 
22.35 CFS 86.23 85.87 85.49 84.87 84.29 83.77 83.52 83.27 
23.55 CFS 83 .O1 82.78 82.46 81.65 77.17 64.16 42.06 19.40 
24.75 CFS 4.66 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.00 WATERSHED INCHES; 3087 CFS-HRS; 255.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
12.53 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1733.9 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
11.25 CFS 0 1 5 2 4 103 371 839 1375 
12.45 CFS 1686 1695 1361 863 516 419 361 324 
13.65 CFS 297 274 255 238 223 209 198 189 
14.85 CFS 182 177 172 168 163 158 153 148 
16.05 CFS 143 138 133 129 125 122 120 119 
17.25 CFS 117 115 113 111 109 107 106 104 



TR20 ... SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spll2.04TEST 
11:06:28 PASS 1 JOB NO. 1 PAGE 14 

18.45 CFS 102 100 9 8 9 6 95 93 91 89 
19.65 CFS 86.96 84.91 82.83 80.65 78.62 76.91 75.64 74.58 
20.85 CFS 73.75 - 73.12 72.66 72.31 72.11 71.92 71.67 71.46 
22.05 CFS 71.15 70.70 70.27 69.89 69.42 69.06 68.66 68.19 
23.25 CFS 67.77 67.50 67.33 67.03 66.83 66.40 64.43 58.31 
24.45 CFS 47.04 32.03 17.30 5.67 .61 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.22 WATERSHED INCHES; 2734 CFS-HRS; 225.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS ) 
12.44 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3771.1 (NULL) 

HRS 
11.25 CFS 
12.45 CFS 
13.65 CFS 
14.85 CFS 
16.05 CFS 
17.25 CFS 
18.45 CFS 
19.65 CFS 
20.85 CFS 
22.05 CFS 
23.25 CFS 
24.45 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE 

0 1 5 3 3 234 
3769 3255 2233 1452 1008 
626 581 542 506 47 5 
396 386 376 366 355 
311 300 290 281 274 
257 253 249 245 241 
225 221 217 213 208 
192 187 182 177 173 
164 163 162 161 161 
158 157 156 156 155 
151 151 150 150 149 

89.10 51.43 21.95 5.67 .61 

STORM = 1 
AREA= 8.26 
938 2191 
848 747 
448 425 
3 44 3 3 2 
269 265 
237 233 
204 200 
170 168 
160 160 
154 153 
148 142 
.oo 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.09 WATERSHED INCHES; 5822 CFS-HRS; 481.1 ACRE-FEET 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS) 
12.57 
14.12 

HRS MAIN 
10.35 CFS 
11.55 CFS 
12.75 CFS 
13.95 CFS 
15.15 CFS 
16.35 CFS 
17.55 CFS 
18.75 CFS 
19.95 CFS 
21.15 CFS 

PEAK DISCHARGE(CFS) PEAK ELEVATIONiFEET) 
5080.1 (NULL) 
3146.8 (NULL) 

HYDROGRAPH POINTS FOR 
TIME INCREMENT = .I50 
.40 .97 1.89 
24 5 9 270 

4539 3816 3138 
3090 3146 3117 
2246 2094 1949 
1295 1219 1154 
895 865 837 
708 691 675 
589 575 562 
505 499 493 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 20.57 
3.18 4.90 7.12 10.09 
1009 2389 3889 4854 
2705 2517 2560 2739 
3025 2891 2735 2571 
1815 1690 1576 1473 
1097 1047 1003 964 
812 788 766 746 
660 645 631 617 
550 540 530 521 
487 481 476 470 



TR20 ----.-.-.. -.----------------------------------------------------.-- SCS - 
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22.35 CFS 460 455 451 447 443 43 9 436 433 
23.55 CFS 430 428 426 423 414 393 3 54 306 
24.75 CFS 260 , 222 197 180 169 161 153 144 
25.95 CFS 133 120 107 9 3 81 7 0 5 9 5 0 
27.15 CFS 42.25 35.43 29.61 24.66 20.48 16.97 14.04 11.59 
28.35 CFS 9.55 7.86 6.46 5.31 4.36 3.57 2.93 2.40 
29.55 CFS 1.96 1.60 1.31 1.07 .88 .71 .58 .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.33 WATERSHED INCHES; 17636 CFS-HRS; 1457.4 ACRE-FEET 

- - - XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE I, USER ENTERED STARTING ELEVATION ( 1200.0 FEET) CAN 
ADD .546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR RO-VI'ING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1074.30 AC-FT ( .08 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1203.40. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME ( HRS) 
9.45 
24.89 

PEAK DISCHARGE(CFS) PEAK ELEVATIONIFEET) 
45.6 1200.00 
227.2 1206.97 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 179 CFS 
RESVOR ( 79. % OF MAX. HYDROGRAPH COORDINATE) 

MAIM TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
9.45 CFS 45.58 45.32 45.06 44.81 44.55 44.30 44.05 43.80 

10.65 CFS 43.56 43.33 43.11 42.90 42.70 42.53 42.40 42.39 
11.85 CFS 43 46 56 73 9 8 125 152 162 
13.05 CFS 166 169 171 174 176 179 182 185 
14.25 CFS 188 191 193 195 197 199 201 203 
15.45 CFS 204 206 207 208 209 210 211 212 
16.65 CFS 213 214 215 215 216 216 217 217 
17.85 CFS 218 218 218 219 219 219 220 220 
19.05 CFS 220 221 221 221 222 222 222 222 
20.25 CFS 223 223 223 223 223 224 224 224 
21.45 CFS 224 224 224 225 225 225 225 225 
22.65 CFS 225 226 226 226 226 226 226 226 
23.85 CFS 227 227 227 227 227 227 227 227 
25.05 CFS 227 227 227 227 227 227 227 - 227 
26.25 CFS 227 227 227 226 226 226 226 226 
27.45 CFS 226 226 226 225 225 225 225 225 
28.65 CFS 225 225 224 224 224 224 224 224 
29.85 CFS 224 223 223 223 223 223 223 223 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
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31.05 CFS 
32.25 CFS 
33.45 CFS 
34.65 CFS 
35.85 CFS 
37.05 CFS 
38.25 CFS 
39.45 CFS 
40.65 CFS 
41.85 CFS 
43.05 CFS 
44.25 CFS 
45.45 CFS 
46.65 CFS 
47.85 CFS 
49.05 CFS 
50.25 CFS 
51.45 CFS 
52.65 CFS 
53.85 CFS 
55.05 CFS 
56.25 CFS 
57.45 CFS 
58.65 CFS 
59.85 CFS 
61.05 CFS 
62.25 CFS 
63.45 CFS 
64.65 CFS 
65.85 CFS 
67.05 CFS 
68.25 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.89 WATERSHED INCHES; 11854 CFS-HRS; 979.7 ACRE-FEET 

--- STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.28 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
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OPERATION RUNOFF XSECT.ION 1 

PEAK TIME(HRS) 
12.36 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3560.9 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 2.46 SQ.MI. 
5.70 CFS .34 .97 2.10 3.60 5.35 7.17 9.05 10.97 
6.90 CFS 12.93 14.93 16.98 19.09 21.26 23.50 25.69 27.86 
8.10 CFS 30.04 32.42 35.28 38.77 43.02 47.91 53.24 58.80 
9.30 CFS 64 7 0 74 79 83 89 98 108 

10.50 CFS 120 134 150 170 193 221 258 309 . 
11.70 CFS 414 759 1558 2705 3483 3425 2495 1338 
12.90 CFS 723 566 476 419 379 346 320 296 
14.10 CFS 275 257 241 228 218 211 205 199 
15.30 CFS 193 186 180 173 167 161 155 149 
16.50 CFS 144 140 13 8 136 133 131 128 126 
17.70 CFS 124 121 119 117 115 112 110 108 
18.90 CFS 106 103 101 99 9 7 94 9 2 8 9 
20.10 CFS 86.91 84.80 83.23 81.92 80.80 79.93 79.33 78.79 
21.30 CFS 78.54 78.20 77.92 77.62 77.28 76.70 76.12 75.58 
22.50 CFS 75.05 74.68 74.10 73.52 72.93 72.59 72.32 71.97 
23.70 CFS 71.70 71.38 70.66 67.37 58.11 41.09 22.26 7.14 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
12.88 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2127.1 5.09 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME(HRS) 
13.56 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1475.8 6.20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET 

OPERATION RUNOFF XSECTION 2 
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PEAK TIME (HRS ) PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
12.30 2955.9 (RUNOFF) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = ,150 
8.25 CFS .49 1.39 2.94 
9.45 CFS 19.86 23.05 26.21 

10.65 CFS 63 74 8 8 
11.85 CFS 613 1406 2474 
13.05 CFS 433 3 77 3 3 9 
14.25 CFS 214 202 192 
15.45 CFS 159 153 148 
16.65 CFS 121 119 117 
17.85 CFS 105 104 102 
19.05 CFS 89.94 87.94 86.09 
20.25 CFS 74.04 72.81 71.79 
21.45 CFS 68.96 68.78 68.48 
22.65 CFS 65.95 65.35 64.83 
23.85 CFS 63.14 62.36 58.77 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 2.38 
5.01 7.46 10.23 13.28 

29.84 34.28 39.84 46.48 
104 124 150 189 
2956 2493 1476 720 
310 285 264 246 
185 180 175 170 
143 138 133 127 
115 113 111 109 
100 9 8 96 9 4 

84.15 82.33 80.09 77.68 
70.85 70.26 69.77 69.46 
68.14 67.63 67.12 66.61 
64.44 64.25 63.92 63.77 
46.53 28.51 11.37 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 3513 CFS-HRS; 290.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS 
12.31 
13.50 

PEAK DISCHARGE (CFS 
3128.1 
1780.7 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 
6.75 CFS .46 .84 1.39 2.09 2.95 3.96 5.11 
7.95 CFS 7.79 9.38 11.38 13.99 17.31 21.22 25.58 
9.15 CFS 35.52 41.10 46.94 52.96 59.24 66.30 74.45 
10.35 CFS 95 107 120 136 154 176 202 
11.55 CFS 284 3 84 730 1537 2621 3127 2707 
12.75 CFS 1199 1255 1448 1637 1751 1781 1748 
13.95 CFS 1574 1462 1346 1233 1126 1027 938 
15.15 CFS 784 718 658 606 559 519 483 
16.35 CFS 423 398 378 360 344 330 316 
17.55 CFS 293 283 275 267 259 252 246 
18.75 CFS 234 228 223 218 213 208 204 
19.95 CFS 194 189 185 181 178 175 172 
21.15 CFS 166 164 162 160 158 156 154 
22.35 CFS 150 149 148 146 145 144 143 
23.55 CFS 141 140 140 138 134 121 103 
24.75 CFS 73.30 72.19 70.00 66.33 61.22 55.12 48.73 
25.95 CFS 36.60 31.25 26.47 22.28 18.65 15.53 12.88 
27.15 CFS 8.77 7.20 5.90 4.82 3.93 3.19 2.59 
28.35 CFS 1.70 1.37 1.11 .89 .72 .58 .46 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:06:28 PASS 2 JOB NO. 1 PAGE 19 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #I HYDROGRAPH 

PEAK TIME(HRS) PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET) 
12.31 3128.1 (DIVERT) 
13.50 1780.7 ( DIVERT 1 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 4.84 SQ.MI. 
6.75 CFS .46 .84 1.39 2.09 2.95 3.96 5.11 6.39 
7.95 CFS 7.79 9.38 11.38 13.99 17.31 21.22 25.58 30.35 
9.15 CFS 35.52 41.10 46.94 52.96 59.24 66.30 74.45 83.93 
10.35 CFS 9 5 107 120 136 154 176 202 236 
11.55 CFS 284 384 730 1537 2621 3127 2707 1781 
12.75 CFS 1199 1255 1448 1637 1751 1781 1748 1673 
13.95 CFS 1574 1462 1346 1233 1126 1027 938 857 
15.15 CFS 784 718 658 606 559 519 483 451 
16.35 CFS 423 398 378 360 344 330 3 16 304 
17.55 CFS 293 283 275 267 259 252 246 239 
18.75 CFS 234 228 223 218 213 208 204 199 
19.95 CFS 194 189 185 181 178 175 172 169 
21.15 CFS 166 164 162 160 158 156 154 152 
22.35 CFS 150 149 148 146 145 144 143 142 
23.55 CFS 141 140 140 138 134 121 103 8 5 
24.75 CFS 73.30 72.19 70.00 66.33 61.22 55.12 48.73 42.47 
25.95 CFS 36.60 31.25 26.47 22.28 18.65 ,15.53 12.88 10.65 
27.15 CFS 8.77 7.20 5.90 4.82 3.93 3.19 2.59 2.10 
28.35 CFS 1.70 1.37 1.11 .89 .72 .58 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 2001 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFSI 
176 CFS-HRS; 671.1 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME(HRS) 
12.46 
13.65 

PEAK DISCHARGE (CFS) 
3103.5 
1779.0 

PEAK ELEVATION(FEET1 
6.75 
5.02 



TR20 - - - - - - - - - - - - - -  .-...--------------------------.. --.-------------- scs - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Spi12.04TEST 
11:06:28 PASS 2 JOB NO. 1 PAGE 20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
12.46 
13.65 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
3103.5 4.26 
1779.0 3.14 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS ) 
12.37 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
5581.6 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 SQ.MI. 
5.70 CFS .48 1.45 3.14 5.48 8.24 11.15 14.17 17.24 
6.90 CFS 20.37 23.55 26.79 30.14 33.59 37.17 40.72 44.22 
8.10 CFS 47.74 51.52 55.99 61.46 68.12 75.78 84.32 93.21 
9.30 CFS 102 111 118 125 133 142 154 171 

10.50 CFS 190 212 238 269 305 349 406 486 
11.70 CFS 668 1188 2390 4087 5423 .5399 4218 2407 
12.90 CFS 1238 928 776 679 614 561 517 479 
14.10 CFS 445 415 389 368 352 339 329 320 
15.30 CFS 310 3 00 289 278 269 259 249 240 
16.50 CFS 232 225 221 217 214 210 206 202 
17.70 CFS 198 195 191 188 184 181 177 173 
18.90 CFS 170 166 162 159 155 152 148 144 
20.10 CFS 140 136 134 131 130 128 127 126 
21.30 CFS 126 125 125 124 124 123 122 121 
22.50 CFS 120 120 119 118 117 116 116 115 
23.70 CFS 115 114 113 108 95 69 40 15 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90WATERSHEDINCHES; 7382CFS-HRS; 610.1 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME(HRS) 
13.08 

PEAK DISCHARGE (CFS 1 PEAK ELEVATION(FEET) 
3079.4 4.30 



TR20 --------- . -  . ..------------------------------------------------- SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24 hr, Type I1 Dist, 100-yr Sedlment Storage,1200'Sp112.04TEST 
11:06:28 PASS 2 JOB NO. 1 PAGE 21 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.0 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME(HRS) 
13.64 

PEAK DISCHARGE(CFS1 PEAK ELEVATIONIFEET) 
2205.4 5.16 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.1 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
13.64 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
2205.4 3.54 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 4 

PEAK TIME(HRS) 
12.34 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2177.9 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr. DRAINAGE AREA = 2.06 SQ.MI. 
9.00 CFS .39 1.25 2.80 4.89 7.30 9.79 12.49 15.58 
10.20 CFS 19.28 23.72 28.94 35.21 42.64 51.83 63.05 77.19 
11.40 CFS 9 6 122 195 408 948 1688 2157 2007 
12.60 CFS 1402 751 458 370 316 282 258 237 
13.80 CFS 219 204 190 178 167 159 153 148 
15.00 CFS 144 140 136 131 127 122 118 114 
16.20 CFS 110 106 102 100 98 9 7 95 94 
17.40 CFS 91.92 90.32 88.68 87.17 85.73 84.23 82.61 81.00 
18.60 CFS 79.47 77.77 76.19 74.58 72.88 71.36 69.83 68.27 
19.80 CFS 66.52 64.60 62.86 61.44 60.37 59.48 58.68 58.14 
21.00 CFS 57.72 57.42 57.27 57.02 56.86 56.65 56.41 55.99 
22.20 CFS 55.58 55.21 54.90 54.62 54.17 53.77 53.38 53.17 
23.40 CFS 52.98 52.75 52.59 52.35 51.79 48.97 40.98 27.20 
24.60 CFS 12.99 3.32 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.08 WATERSHED INCHES; 2761 CFS-HRS; 228.2 ACRE-FEET. 



TR20 SCS - 

WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
11:06:28 PASS 2 JOBNO. 1 PAGE 22 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS ) 
12.35 
13.60 

PEAK DISCHARGE(CFS) 
2448.8 
2446.4 

PEAK ELEVATIONIFEET) 
(NULL 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 6.00 SQ.MI. 
6.60 CFS .27 .60 1.12 1.87 2.86 4.08 5.53 7.20 
7.80 CFS 9.07 11.13 13.37 15.77 18.33 21.03 23.84 26.85 
9.00 CFS 30.23 34.35 39.42 45.37 52.04 59.24 67.12 75.82 
10.20 CFS 8 5 9 6 108 121 135 152 172 196 
11.40 CFS 226 265 352 583 1143 1909 2413 2323 
12.60 CFS 1842 1423 1474 1786 2102 2327 2433 2442 
13.80 CFS 2384 2281 2151 2007 1859 1713 1573 1443 
15.00 CFS 1321 1209 1107 1014 931 856 790 732 
16.20 CFS 679 632 591 556 524 496 471 448 
17.40 CFS 427 409 392 377 364 3 52 340 3 3 0 
18.60 CFS 320 312 303 296 288 281 275 268 
19.80 CFS 262 256 250 244 239 234 229 225 
21.00 CFS 220 216 213 209 206 202 199 197 
22.20 CFS 194 192 190 188 186 184 182 181 
23.40 CFS 180 178 177 176 174 171 162 147 
24.60 CFS 132 122 117 114 109 102 93 8 4 
25.80 CFS 74.17 65.14 56.71 49.03 42.13 36.01 30.65 25.98 
27.00 CFS 21.95 18.49 15.53 13.01 10.88 9.08 7.56 6.29 
28.20 CFS 5.22 4.33 3.59 2.96 2.45 2.02 1.67 1.37 
29.40 CFS 1.13 .93 .76 .63 .51 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.62 WATERSHED INCHES; 10145 CFS-HRS; 838.4 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
12.43 
13.62 

PEAK DISCHARGE (CFS) 
5438.9 
4222.9 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
6.60 CFS .34 .80 1.56 2.70 4.22 6.14 8.44 
7.80 CFS 14.12 17.45 21.08 25.07 29.61 34.88 40.99 
9.00 CFS 56 64 7 5 86 99 112 126 

10.20 CFS 160 180 202 227 255 287 325 
11.40 CFS 427 500 634 962 1856 3405 4980 
12.60 CFS 4568 3250 2703 3040 3540 3954 4178 
13.80 CFS 4133 3958 3730 3474 3210 2951 2704 
15.00 CFS 2264 2071 1895 1735 1592 1465 1352 
16.20 CFS 1164 1085 1015 955 903 858 816 
17.40 CFS 744 714 686 661 63 9 618 600 



TR20 -------.--- SCS - 

WTlOOYR WHITE TANK FRS 113, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:06:28 PASS 2 JOB NO. 1 PAGE 23 

18.60 CFS 566 
19.80 CFS 466 
21 .OO CFS 392 % 

22.20 CFS 348 
23.40 CFS 323 
24.60 CFS 236 
25.80 CFS 123 
27.00 CFS 34.97 
28.20 CFS 7.84 
29.40 CFS 1.60 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.61 WATERSHED INCHES; 18266 CFS-HRS; 1509.5 ACRE-FEET 

OPERATION DIVERT XSECTION 35 
OUTPUT 111 HYDROGRAPH 

PEAK TIME i HRS ) 
12.43 
13.62 

PEAK DISCHARGEiCFS) PEAK ELEVATIONiFEET) 
5438.9 (DIVERT ) 
4222.9 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
6.60 CFS .34 .80 1.56 2.70 4.22 6.14 8.44 11.11 
7.80 CFS 14.12 17.45 21.08 25.07 29.61 34.88 40.99 47.87 
9.00 CFS 5 6 64 7 5 8 6 99 112 126 142 
10.20 CFS 160 180 202 227 255 287 325 371 
11.40 CFS 427 500 634 962 1856 3405 4980 5423 
12.60 CFS 4568 3250 2703 3040 3540 3954 4178 4221 
13.80 CFS 4133 3958 3730 3474 3210 2951 2704 2475 
15.00 CFS 2264 2071 1895 1735 1592 1465 1352 1252 
16.20 CFS 1164 1085 1015 955 903 858 816 778 
17.40 CFS 744 714 686 661 639 618 600 582 
18.60 CFS 566 551 537 524 511 499 488 477 
19.80 CFS 466 455 444 433 424 416 407 400 
21.00 CFS 392 385 379 373 367 362 357 352 
22.20 CFS 348 344 340 337 3 3 4 330 327 325 
23.40 CFS 323 320 319 316 3 14 309 296 269 
24.60 CFS 236 208 191 186 179 168 154 139 
25.80 CFS 123 108 9 4 81 69 5 9 49 42 
27.00 CFS 34.97 29.25 24.39 20.29 16.84 13.95 11.53 9.52 
28.20 CFS 7.84 6.46 5.31 4.36 3.57 2.93 2.39 1.96 
29.40 CFS 1.60 1.30 1.06 .87 .70 .57 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.61 WATERSHED INCHES; 18266 CFS-HRS; 1509.5 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 



TR20 ------. SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROW VERSION 
08/12/** 200-yr, 24-hr, Type 11 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
11:06:28 PASS 2 JOB NO. 1 PAGE 24 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
182 CFS-HRS; 1509.5 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
12.60 
13.81 

PEAK DISCHARGE (CFS I 
5284.0 
4203.8 

PEAK ELEVATION(FEET) 
5.65 
4.99 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.61 WATERSHED INCHES; 18264 CFS-HRS; 1509.3 ACRE-FEET 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) PEAK DISCHARGEiCFSi PEAK ELEVATION(FEET1 
12.14 3017.4 (RUNOFF) 
21.36 47.5 (RUNOFF ) 
22.28 45.8 (RUNOFF ) 
22.88 44.5 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 1.47 
5.40 CFS .23 .86 1.83 2.90 3.99 5.13 6.29 
6.60 CFS 8.72 9.95 11.17 12.44 13.81 15.13 16.61 
7.80 CFS 19.25 20.51 22.08 23.92 26.29 29.33 32.65 
9.00 CFS 39.69 43.35 46.89 49.23 51.20 53.92 58.31 

10.20 CFS 71 7 9 89 99 112 127 145 
11.40 CFS 202 249 418 1018 2294 3010 1975 
12.60 CFS 465 3 63 301 268 241 219 202 
13.80 CFS 174 162 151 142 135 130 127 
15.00 CFS 120 116 112 108 103 100 9 7 
16.20 CFS 88.45 85.66 84.53 83.59 81.94 80.20 79.02 
17.40 CFS 75.82 74.44 73.51 72.19 70.47 69.38 67.83 
18.60 CFS 65.29 63.55 62.36 60.99 59.26 58.30 57.21 
19.80 CFS 53.51 52.08 51.10 50.21 49.43 48.96 48.24 
21.00 CFS 48.03 47.50 47.54 47.54 47.06 46.95 46.79 
22.20 CFS 45.73 45.74 45.54 44.73 44.46 44.48 43.96 
23.40 CFS 43.83 43.50 43.31 43.20 42.33 36.27 18.23 
24.60 CFS .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 234.3 ACRE-FEET. 

OPERATION REACH XSECTION 60 



TR20 - - -  -.-.------------------------ SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
11:06:28 PASS 2 JOB NO. 1 PAGE 25 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATIONIFEET) 
12.39 1957.2 5.36 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 234.3 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS 
12.71 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
1427.4 4.38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 234.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS ) 
12.62 
13.72 

PEAK DISCHARGE (CFS) 
6687.0 
4667.4 

PEAK ELEVATION(FEET) 
(NULL ) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
6.00 CFS .43 .88 1.48 2.23 3.15 4.29 5.72 7.49 
7.20 CFS 9.66 12.26 15.29 18.75 22.62 26.88 31.46 36.34 
8.40 CFS 4 2 47 54 62 71 8 1 92 105 
9.60 CFS 119 13 5 151 167 186 207 230 257 
10.80 CFS 287 322 361 407 463 530 617 762 
12.00 CFS 1098 2014 3745 5737 6675 6117 4811 3976 
13.20 CFS 3952 4227 4507 4652 4644 4517 4308 4050 
14.40 CFS 3768 3480 3199 2933 2687 2462 2257 2070 
15.60 CFS 1900 1748 1612 1492 1385 1290 1205 1129 
16.80 CFS 1064 1007 957 913 872 835 802 772 
18.00 CFS 745 721 699 678 659 641 625 609 
19.20 CFS 594 580 566 553 541 528 516 503 
20.40 CFS 491 481 471 461 452 444 437 430 
21.60 CFS 423 417 411 406 401 396 3 92 387 
22.80 CFS 3 84 380 377 3 74 371 368 366 363 
24.00 CFS 361 358 353 3 4 1 313 275 239 214 
25.20 CFS 202 191 178 162 146 129 113 9 8 
26.40 CFS 84.20 71.96 61.16 51.73 43.58 36.58 30.60 25.53 
27.60 CFS 21.24 17.64 14.62 12.09 9.98 8.22 6.77 5.57 
28.80 CFS 4.57 3.75 3.07 2.52 2.06 1.68 1.37 1.12 
30.00 CFS .91 .74 .60 .49 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.66 WATERSHED INCHES; 21100 CFS-HRS; 1743.7 ACRE-FEET. 



TR20 - - -  - SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200rSpr12.04TEST 
11:06:28 PASS 2 JOB NO. 1 PAGE 26 

OPERATION RUNOFF XSECT'ION 5 

PEAK TIME ( HRS ) 
12.34 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
5366.5 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
8.40 CFS .08 .63 2.13 
9.60 CFS 3 3 3 9 46 

10.80 CFS 125 149 178 
12.00 CFS 2437 4291 5327 
13.20 CFS 758 679 618 
14 -40 CFS 401 381 366 
15.60 CFS 303 293 283 
16.80 CFS 235 232 228 
18.00 CFS 205 201 197 
19.20 CFS 174 170 166 
20.40 CFS 144 142 140 
21.60 CFS 136 135 134 
22.80 CFS 129 128 127 
24 .OO CFS 124 117 97 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.78 
5.05 9.35 14.65 20.55 
54 63 7 5 89 

215 263 335 513 
4955 3355 1745 1077 
568 526 489 455 
355 346 336 326 
273 263 253 244 
224 220 216 212 
193 190 186 182 
163 159 154 150 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.20WATERSHEDINCHES; 6779 CFS-HRS; 560.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS 
12.47 

PEAK DISCHARGEICFS) 
3789 .O 

PEAK ELEVATION(FEET) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
7.65 CFS .34 1.02 2.20 
8.85 CFS 18.73 23.03 27.81 

10.05 CFS 60 67 7 6 
11.25 CFS 182 215 261 
12.45 CFS 3780 3543 2634 
13.65 CFS 471 433 400 
14.85 CFS 279 270 263 
16.05 CFS 214 206 199 
17.25 CFS 173 169 166 
18.45 CFS 149 146 143 
19.65 CFS 126 123 120 
20.85 CFS 106 105 104 
22.05 CFS 101 101 100 
23.25 CFS 95.98 95.54 95.25 
24.45 CFS 66.46 45.14 24.24 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 3.48 
3.98 6.21 8.79 11.68 
32.98 38.30 43.54 48.66 

87 100 115 133 
357 621 1288 2308 
1521 877 686 583 
372 347 324 306 
255 247 239 230 
192 186 182 178 
163 160 158 155 
140 137 134 131 
116 113 111 109 
103 103 103 102 
99 99 98 97 

94.74 94.41 93.80 90.87 
8.03 .73 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.41 WATERSHED INCHES; 5420 CFS-HRS; 447.9 ACRE-FEET. 



TR20 scs - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:06:28 PASS 2 JOB NO. 1 PAGE 27 

OPERATION ADDHYD XSECTPON 75 

PEAK TIME (HRS) 
12.38 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET1 
8933.6 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 8.26 SQ.MI. 
7.65 CFS .34 1.02 2.20 3.98 6.21 8.88 12.31 17.07 
8.85 CFS 23.77 32.38 42.46 53.53 64.95 76.31 87.58 99.60 

10.05 CFS 114 131 151 176 206 240 282 333 
11.25 CFS 396 477 597 871 1680 3726 6600 8648 
12.45 CFS 8735 6899 4380 2598 1764 1444 1262 1136 
13.65 CFS 1040 959 889 827 772 725 686 657 
14.85 CFS 634 616 599 581 562 542 523 505 
16.05 CFS 487 469 452 436 425 417 410 403 
17.25 CFS 396 3 89 382 375 369 362 3 56 349 
18.45 CFS 342 336 329 322 315 308 302 295 
19.65 CFS 289 281 273 266 260 255 251 247 
20.85 CFS 245 242 241 240 239 238 237 236 
22.05 CFS 235 233 232 230 229 227 225 224 
23.25 CFS 223 222 221 220 219 217 207 179 
24.45 CFS 13 0 75 24 8 1 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29WATERSHEDINCHES; 12200CFS-HRS; 1008.2 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME ( HRS ) 
12.48 
13.63 

PEAK DISCHARGE (CFS 
14530.5 
5693.4 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 
6.00 CFS .43 .88 1.48 2.23 3.15 4.29 5.72 
7.20 CFS 9.66 12.27 15.37 19.09 23.64 29.08 35.44 
8.40 CFS 50 60 71 86 103 123 146 
9.60 CFS 196 222 250 2 81 316 358 407 

10.80 CFS 528 604 694 804 940 1127 1487 
12 .OO CFS 4824 8613 12392 14472 13574 10496 7409 
13.20 CFS 5397 5490 5643 5692 5603 5405 5134 
14.40 CFS 4493 4166 3856 3567 3303 3060 2837 
15.60 CFS 2442 2271 2117 1979 1854 1742 1641 
16.80 CFS 1481 1417 1361 1309 1261 1217 1177 
18.00 CFS 1107 1077 1048 1020 995 970 947 
19.20 CFS 902 881 861 842 822 802 782 
20.40 CFS 746 731 718 706 695 685 677 
21.60 CFS 661 654 648 641 634 628 622 
22.80 CFS 611 606 601 596 592 589 585 
24.00 CFS 578 566 533 471 388 299 247 
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25.20 CFS 202 191 178 162 146 129 113 9 8 
26.40 CFS 84.20 71.96 61.16 51.73 43.58 36.58 30.60 25.53 
27.60 CFS 21.24 '17.64 14.62 12.09 9.98 8.22. 6.77 5.57 
28.80 CFS 4.57 3.75 3.07 2.52 2.06 1.68 1.37 1.12 
30 .OO CFS .91 .74 .60 .49 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 33301 CFS-HRS; 2752.0 ACRE FEET. 

- - -  XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1200.0 FEET) CAN 
ADD .546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2138.16 AC-FT ( .16 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1208.35. * * * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
4.95 
24.75 

PEAK DISCHARGE (CFS) PEAK ELEVATIONIFEET) 
45.6 1200.00 
307.9 1211.32 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 245 CFS 
RESVOR ( 79. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
4.95 CFS 45.58 45.32 45.06 44.81 44.55 44.30 44.05 43.80 
6.15 CFS 43.56 43.32 43.08 42.85 42.63 42.41 42.21 42.02 
7.35 CFS 41.84 41.68 41.55 41.43 41.35 41.29 41.28 41.31 
8.55 CFS 41.39 41.53 41.74 42.03 42.44 42.96 43.61 44.41 
9.75 CFS 45.34 46.42 47.67 49.10 50.73 52.62 54.79 57.29 

10.95 CFS 60 6 4 67 72 77 84 95 115 
12.15 CFS 153 169 183 196 206 213 218 221 
13.35 CFS 225 229 232 236 239 242 245 248 
14.55 CFS 250 252 254 256 257 259 260 262 
15.75 CFS 263 264 265 266 268 270 272 273 
16.95 CFS 275 276 278 279 280 281 283 284 
18.15 CFS 285 286 287 288 288 2 89 290 291 
19.35 CFS 292 292 293 294 295 295 296 296 
20.55 CFS 297 297 298 299 299 300 300 300 
21.75 CFS 301 301 302 302 303 303 303 304 
22.95 CFS 304 305 305 305 306 306 306 . 307 
24.15 CFS 307 307 308 308 308 308 308 308 
25.35 CFS 308 307 307 307 307 307 306 306 
26.55 CFS 306 305 305 305 304 304 304 303 
27.75 CFS 303 303 302 302 302 301 301 300 
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28.95 CFS 300 300 299 299 298 298 298 297 
30.15 CFS 297 297 296 296 295 295 295 294 
31.35 CFS 294 ' 294 293 293 292 292 292 291 
32.55 CFS 291 291 290 290 289 289 289 288 
33.75 CFS 288 288 287 287 286 286 286 285 
34.95 CFS 285 285 2 84 284 284 283 283 282 
36.15 CFS 282 282 281 281 281 280 280 280 
37.35 CFS 279 279 279 278 278 277 277 277 
38.55 CFS 276 276 276 275 275 275 274 274 
39.75 CFS 274 273 273 273 272 272 271 271 
40.95 CFS 271 270 270 270 269 269 269 268 
42.15 CFS 268 268 267 267 267 266 266 266 
43.35 CFS 265 265 265 265 265 265 264 264 
44.55 CFS 264 264 264 264 264 263 263 263 
45.75 CFS 263 263 263 263 262 262 262 262 
46.95 CFS 262 262 261 261 261 261 261 261 
48.15 CFS 261 260 260 260 260 260 260 260 
49.35 CFS 259 259 259 259 259 259 259 258 
50.55 CFS 258 258 258 258 258 257 257 257 
51.75 CFS 257 257 257 257 256 256 256 256 
52.95 CFS 256 256 256 255 255 255 255 255 
54.15 CFS 255 255 254 254 254 254 254 254 
55.35 CFS 254 253 253 253 253 253 253 253 
56.55 CFS 252 252 252 252 252 252 252 251 
57.75 CFS 251 251 251 251 251 251 250 250 
58.95 CFS 250 250 250 250 250 249 249 249 
60.15 CFS 249 249 249 249 248 248 248 248 
61.35 CFS 248 248 248 247 247 247 247 247 
62.55 CFS 247 247 246 246 246 246 246 246 
63.75 CFS 246 246 245 245 245 245 245 245 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.10 WATERSHED INCHES; 14646 CFS-HRS; 1210.4 ACRE-FEET 

- - - STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 
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SUMMARY TABLE 1 
, -----.--------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 4.28 inches AND 24.00 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT .I50 HOURS 

ALTERNATE 1 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 1 RUNOFF 2.46 1.75 - - -  12.39 2111 858.1 
XSECTION 5 REACH 2.46 1.75 4.15 13.06 1263 513.4 
XSECTION 10 REACH 2.46 1.75 5.33 13.71 908 369.1 
XSECTION 2 RUNOFF 2.38 1.08 - - -  12.35 1217 511.3 
XSECTION 12 ADDHYD 4.84 1.42 - - -  12.35 1246 257.4 

XSECTION 12 DIVERT 4.84 1.42 - - -  12.35 1246 257.4 
XSECTION 200 DIVERT .OO 1.42 - - -  .00 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.42 3.99 12.54 1181 244.0 
XSECTION 25 REACH 4.84 1.42 2.48 12.70 1166 240.9 
XSECTION 3 RUNOFF 3.94 1.75 -. - 12.41 3318 842.1 

XSECTION 30 REACH 3.94 1.75 3.69 13 ,26 1740 441.6 
XSECTION 5 REACH 3.94 1.75 4.15 13.86 1259 319.5 
XSECTION 25 REACH 3.94 1.75 2.58 14.02 1257 319.0 
XSECTION 4 RUNOFF 2.06 .87 --- 12.42 752 365.0 
XSECTION 34 ADDHYD 6.00 1.45 --- 14.00 1366 227.7 

XSECTION 35 ADDHYD 10.84 1.44 --- 14.01 2431 224.3 
XSECTION 35 DIVERT 10.84 1.44 - - -  14.01 2431 224.3 
XSECTION 199 DIVERT .OO 1.44 ---  .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.44 3.62 14.26 2395 220.9 
XSECTION 6 RUNOFF 1.47 1.85 - - -  12.15 1882 1280.3 

XSECTION 60 REACH 1.47 1.85 4.51 12.58 1097 746.3 
XSECTION 67 REACH 1.47 1.85 3.50 12.93 798 542.9 
XSECTION 64 ADDHYD 12.31 1.49 --- 14.18 2650 215.3 
XSECTION 5 RUNOFF 4.78 1 .OO - - -  12.40 2122 443.9 
XSECTION 7 RUNOFF 3.48 1.22 - - - 12.53 1734 498.3 

XSECTION 75 ADDHYD 8.26 1.09 ---  12.44 3771 456.5 
XSECTION 76 ADDHYD 20.57 1.33 - - -  12.57 5080 247.0 
STRUCTURE 1 RESVOR 20.57 .89 1206.97 24.89T 227T 11.0 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:06:28 SUMMARY, JOB NO. 1 PAGE 31 

SUMMARY TABLE 1 
I _---------.--__ 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) IFT) I HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 

XSECTION 1 RUNOFF 2.46 2.90 
XSECTION 5 REACH 2.46 2.90 
XSECTION 10 REACH 2.46 2.90 
XSECTION 2 RUNOFF 2.38 2.29 
XSECTION 12 ADDHYD 4.84 2.60 

XSECTION 12 DIVERT 4.84 2.60 
XSECTION 200 DIVERT .OO 2.60 
XSECTION 20 REACH 4.84 2.60 
XSECTION 25 REACH 4.84 2.60 
XSECTION 3 RUNOFF 3.94 2.90 

XSECTION 30 REACH 3.94 2.90 
XSECTION 5 REACH 3.94 2.90 
XSECTION 25 REACH 3.94 2.90 
XSECTION 4 RUNOFF 2.06 2.08 
XSECTION 34 ADDHYD 6.00 2.62 

XSECTION 35 ADDHYD 10.84 2.61 
XSECTION 35 DIVERT 10.84 2.61 
XSECTION 199 DIVERT .OO 2.61 
XSECTION 45 REACH 10.84 2.61 
XSECTION 6 RUNOFF 1.47 2.99 

XSECTION 60 REACH 1.47 2.99 
XSECTION 67 REACH 1.47 2.99 
XSECTION 64 ADDHYD 12.31 2.66 
XSECTION 5 RUNOFF 4.78 2.20 
XSECTION 7 RUNOFF 3.48 2.41 
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SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF ---------------..-.----------------- 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 75 ADDHYD 8.26 2.29 --- 12.38 8934 1081.6 
XSECTION 76 ADDHYD 20.57 2.51 - - -  12.48 14531 706.4 
STRUCTURE 1 RESVOR 20.57 1.10 1211.32 24.751 308T 15.0 
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SUMMARY TABLE 2 
, ---- - - - - - - - - - - -  

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
- - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN -----.----- ---- - - - - - - -  - - - - - - - - - - -  LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (X) (MI (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
-.--.---------------------- 

5 9100 2064 12.4 1263 13.1 .82 1.23 ,451 .612 .23 
10 9100 1263 13.1 905 13.6 .81 1.27 .215 .716 .25 
20 3332 1222 12.3 1155 12.6 .11 1.67 .007 .945 .79? 
25 1950 1155 12.6 1151 12.8 .046 1.75 .004 .996 .92? 
30 8865 3285 12.4 1721 13.2 1.15 1.13 .591 .524 .18 

ALTERNATE 2 STORM 1 

5 9100 3483 12.3 2125 12.9 1.22 1.16 ,477 .610 .22 
10 9100 2125 12.9 1471 13.5 1.51 1.14 .271 .692 .22 
20 3332 3127 12.3 3100 12.4 .14 1.64 .008 .991 .95? 
25 1950 3100 12.4 3100 12.4 .050 1.74 .004 1.000 1.00? 
30 8865 5423 12.3 3073 13.1 1.23 1.12 .562 .567 .19 
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SUMMARY TABLE 3 
, - - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
. . . . . . . . . .  STRUCTURE AREA STORM NUMBERS 

ID (SQ MI) 1 

STRUCTURE 1 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 227 
ALTERNATE 2 308 

XSECTION 1 2.46 
------------------.-.------ 

ALTERNATE 1 2111 
ALTERNATE 2 3561 

XSECTION 2 2.38 
............................ 

ALTERNATE 1 1217 
ALTERNATE 2 2956 

XSECTION 3 3.94 
- - - - - - - - - - - - - -  - -  - - - - - - - - -  

ALTERNATE 1 3318 
ALTERNATE 2 5582 

XSECTION 4 2.06 
- - - - - - - - - - - - - - - - - -  ~ -.--.--- 

ALTERNATE 1 752 
ALTERNATE 2 2178 

XSECTION 5 4.78 
-----------------..-..----- 

ALTERNATE 1 2122 
ALTERNATE 2 5366 

XSECTION 6 1.47 

ALTERNATE 1 1882 
ALTERNATE 2 3017 

XSECTION 7 3.48 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1734 
ALTERNATE 2 3789 

XSECTION 10 2.46 

ALTERNATE 1 908 
ALTERNATE 2 1476 

XSECTION 12 4.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1246 
ALTERNATE 2 3128 
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SUMMARY TABLE 3 
, - - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 20 4.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1181 
ALTERNATE 2 3103 

XSECTION 25 3.94 

ALTERNATE 1 1257 
ALTERNATE 2 2205 

XSECTION 30 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1740 
ALTERNATE 2 3079 

XSECTION 34 6.00 
- - - - -  

ALTERNATE 1 1366 
ALTERNATE 2 2449 

XSECTION 35 10.84 
--------------------.--.--- 

ALTERNATE 1 2431 
ALTERNATE 2 5439 

XSECTION 45 10.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2395 
ALTERNATE 2 5284 

XSECTION 60 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1097 
ALTERNATE 2 1957 

XSECTION 64 12.31 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2650 
ALTERNATE 2 6687 

XSECTION 67 1.47 
-----------.--------------- 

ALTERNATE 1 798 
ALTERNATE 2 1427 

XSECTION 75 8.26 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 3771 
ALTERNATE 2 8934 
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SUMMARY TABLE 3 
3 - - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS FAlE STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 5080 
ALTERNATE 2 14531 

XSECTION 199 .OO 
---------------.----------- 

ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .OO 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 0 
ALTERNATE 2 0 
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END OF 1 JOBS IN THIS RUFI 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = 200INN.DAT 
OUTPUT = 2000UT.OUT 

, GIVEN DATA FILE 
, DATED 08/12/**,11:06:28 

FILES GENERATED - DATED 08/12/**,11:06:28 

FILE 111.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 4, MESSAGES = 8 

JOB ENDED AT 11:06:28 
* * *  TR-20 RUN COMPLETED * * *  



URS 
CALCULA4TION PACKAGE NO. C-9 

EXHIBIT 4.7-2 

CAI,CULATION COVER SHEET 

Client: Flood Control District of Maricopa County Project Name: White Tank FRS No. 3 
(FCDMC) Design 

Project/Calculation Number: 23443748 

RESERVOIR ROUTING OF 100-YEAR, 200-YEAR & 500-YEAR 24-HOUR HYDROGRAPHS 
FOR FUTURE CONDITON (PRINCIPAL SPILLWAY OPEN) 

Total Number of Pages (including cover sheet): 

Total Number of Computer Runs: 

Prepared by: Harnmad Hussain Date: 08/12/04 

Checked by: ~ d k  P&,~MU% Date: 8-17-4 

Description and Purpose: 

See Page 2 

Design Basis /Assumptions 

See Page 2 

Remarks/Conclusions/Results: 

See Page 4. 

- Calculation Approved by: I 6$d p'.oSswu +I 8-\7-0Lj 
" Project ManagerIDate 

Revision No.: Description of Revision: Approved by: 

Project Managermate 



RESERVOIR ROUTING OF 100-YEAR, 200-YEAR Sr 500-YEAR 24-HOUR 
HYDROGRAPHS FOR 

FUTURE CONDITON (PRINCIPAL SPILLWAY OPEN) 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

This particular calculation package addresses the reservoir routing results for 100-year, 200-year and 500- 

year 24-hour hydrographs for the Future Condition (Principal Spillway Open). 

DESIGN BASISIASSUMPTIONSIREFERENCES 

FUTRE CONDITION (Principal ~ ~ i l l w a ~ ' 0 ~ e n )  

The Future Condition (Principal Spillway Open) represents the time period following construction of the 

downstream conveyance channel and the principal spillway is opened. The inlet to the principal spillway 

is set at elevation 1,200 feet (NAVD 88). It is assumed that the 100-year sediment volume (500 ac-ft) has 

accumulated in the reservoir. Under this condition outflow from the reservoir occurs through infiltration, 

flow through the principal spillway, and flow through the emergency spillway. 

For the Future Condition (Principal Spillway Open), the antecedent reservoir condition (ARC) for the 

routing of the 100-year, 200-year and 500-year 24-hour hydrographs will be based on the inlet elevation 

of the principal spillway or at elevation 1200.0 ft (NAVD 88). 

100-year 24-hour hydrograph was developed by NRCS in its 1998 study report. URS updated TR-20 

model for 100-year 24-hour hydrograph with an anticipation of future conditions at the request of Flood 

District. 

SPECIAL NOTE ABOUT 200-YR AND 500-YR 24-HR HYDROGRAPHS 

NRCS did not develop 200-year and 500-year 24-hour models in its 1998 hydrologic/hydraulic study of 

the White Tank FRS No. 3 Watershed. URS developed TR-20 models for 200-year and 500-year 24-hour 

storms with an anticipation of future conditions at the request of Flood District. The methodology 

involved in developing 200-year and 500-year 24-hour rainfall and all relevant computations are provided 

in a separate calci~lation package. It should be noted that the 200-year and 500-year 24-hour rainfall 

depths were found to be equal to 4.65 and 5.26 inches. However, given the fact that NRCS reduced the 

100-year 24-hour rainfall amount for the aerial reduction purposes from 4.12 inches to 3.85 inches in its 
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August 1998 report "Hydrologic Analysis of the White Tank Mountains on FRS No. 3 ", URS also decided 

to reduce the actual 200-year and 500-year 24-hour rainfall amounts (4.65 & 5.26 inches respectively) by 

the same factor. Therefore, instead of using the actual amount of 200-year and 500-year rainfall amount, 

a reduced rainfall amount of 4.28 and 4.84 inches was used for the routing purposes of 200-year and 500- 

year 24-hour storms. 

A new elevation-storage curve for the White Tank FRS No. 3 was developed using the 2003 topographic 

map in combination with the modified 1998 topographic map, both of which were provided by the 

District. The new elevation-storage curve was based on 500 ac-ft of sediment storage for the 100-year 

sediment pool level. The infiltration rates were also estimated for the Future Condition by taking 

accumulated sediment into consideration. An elevation-spillway rating curve for the White Tank FRS No. 

3 emergency spillway was also developed. The procedure and calculations involved in establishing new 

curve numbers, new elevation-spillway discharge rating curve, new infiltration numbers and new 

elevation-storage curve are provided in separate calculation packages. 

Please also note that the URS used the same lag times (times of concentrations) as well as antecedent 

moisture condition (AMC) in developing 200-year and 500- year 24-hour models as used by NRCS for 

100-year 24-hour model. 

DIVERSIONS 

The TR-20 models developed by NRCS in its 1998 report included two diversions from the watershed. 

The diversions occur along the eastern edge of the watershed at Olive Avenue and Northern Avenue 

where a stormwater channel is restricted by culverts at the road crossings. The effect of the diversions is 

to reduce the peak flow and volume reaching the reservoir from the northern half of the watershed. 

At Olive Avenue, flows greater than 4,100 cfs are diverted out of the watershed. At Northern Avenue, 

flows greater than 11,000 cfs are diverted out of the watershed. The base hydraulic calculations for these 

diversion estimates were not presented in the NRCS hydrologic report (NRCS 1998), nor were the flows 

out of the reservoir watershed quantified. However, in order to be consistent with 100-year 24-hour 

model, URS provided the same diversions for 200-year and 500-year 24-hour models also. 

ROUTING RESULTS 

The ARC for the routing of 100-year, 200-year and 500-year 24-hour hydrographs was set at the 

inlet elevation of the principal spillway or  at elevation 1200.0 ft (NAVD 88). 
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The reservoir routing results i.e. ARC, peak inflows, peak outflows, and the maximum reservoir elevation 

for 100-year, 200-year and 500-year 24-hour hydrographs under Future Condition (Principal Spillway 

Open) are provided in Table I (Please See Page 5). The results indicated that 100-year and 200-yr 24-hr 

hydrograph would be contained within the reservoir with no spillage. 500-year 24-hour hydrograph would 

result in some spillage. (See Table 1 on Page 5). 

The input file and the detailed output results of TR-20 modeling for reservoir routing of 100-year, 200- 

year and 500-year 24-hour hydrographs for Future Condition (Principal Spillway Open) are attached at 

the end of this calculation package. 
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TABLE 1 
RESERVOIR ROUTING RESULTS FOR 100-YEAR, 200-YEAR & 500-YEAR 24-HR 

HYDROGRAPHS 

FUTURE CONDITON - PRINCIPAL SPILLWAY OPEN 

Notes: 

1) It should be noted that the peak out flow reflects the infiltration amount only. 

Storm Event 

100-yr 24-hr 

200-yr 24-hr 

500-yr 24-hr 
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Outflow from White Tank FRS No.3 

Antecedent 

Reservoir Condition 

(ARC) 

1200.0 

1200.0 

1200.0 

Inflow to White Tank FRS No.3 

precipitation 

(inches) 

3.85 

4.28 

4.84 

Peak Outflow 

(cfs) 

269' 

308' 

87 1 

Peak Inflow 

(cfs) 

1 1,750 

14,530 

17,782 

Maximum Reservoir 

Elevation (NAVD 88) 

(ft) 

1210.1 

1211.3 

1212.2 





JOB TR-20 WTlOOYR 
TITLE WHITE TANK 
TITLE 100-yr, 24- 
4 DIMHYD 
8 0.0 
8 .47 
8 1.0 
8 .47 
9 ENDTBL 
5 RAINFL 2 
8 .oooo 
8 .0051 
8 .0105 
8 .0161 
8 .0220 
8 .0281 
8 .0345 
8 .0411 
8 .0480 
8 .0553 
8 .0630 
8 .0712 
8 .0800 
8 .0892 
8 .0990 
8 ,1093 
8 .I200 
8 ,1322 
8 ,1470 
8 .I630 
8 ,1810 
8 ,2040 
8 ,2350 
8 .2830 
8 .6630 
8 .7350 
8 .7720 
8 .7990 
8 .a200 
8 .a376 
8 .a535 
8 .8676 
8 ,8800 
8 ,8912 
8 ,9018 
8 ,9117 
8 .9210 
8 ,9297 
8 .9377 
8 ,9452 
8 .9520 
8 .9584 
8 ,9647 
8 .9709 
8 .9770 
8 .9829 

PASS=001 SUMMARY 
FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROUTING 
hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spillway 

.0556 WT 3 

.03 .10 .19 .31 

.6 6 .82 .93 .99 

.99 .93 .82 .66 

.31 .03 .OO .OO 

TYPE 11 
.0041 
.0094 
.0150 
.0208 



8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 

0.0 
4.39 
24.22 
40.12 
ao. 99 
129.44 
214.74 
441.84 
980.75 
1891.44 
3516.14 
6548.98 
11081.19 

REACHC 

REACHB 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 

REACHA 



OF INPUT DATA 

8 10.26 
8 10.94 
8 11.47 
8 11.96 
9 ENDTBL 
2 XSECTN 067 1,. 0 
8 0. 
8 0.35 
8 1.03 
8 1.39 
8 1.94 
8 2.63 
8 3.51 
8 4.62 
8 6.04 
8 7.38 
8 8.77 
8 10.17 
8 11.89 
9 ENDTBL 
3 STRUCT 01 
8 1178.0 
8 1188.0 
8 1196.8 
8 1199.2 
8 1202.0 
8 1204.0 
8 1206.0 
8 1208.0 
8 1210.0 
8 1212.0 
8 1213.0 
8 1214.0 
8 1215.0 
8 1216.0 
8 1217.0 
8 1218.0 
8 1219.0 
8 1220.0 
9 ENDTBL 
6 RUNOFF 1 001 1 2.46 
6 REACH 3 005 1 7 9100. 
6 REACH 3 010 7 2 9100. 
6 RUNOFF 1 002 3 2.38 
6 ADDHYD 4 012 2 3 1 
6 DIVERT 6 012 1 4 7 4100. 
6 REACH 3 020 4 7 3332. 
6 REACH 3 025 7 5 1950. 
6 RUNOFF 1 003 6 3.94 
6 REACH 3 030 6 7 8865. 
6 REACH 3 005 7 1 8865. 
6 REACH 3 025 1 7 1950. 
6 RUNOFF 1 004 1 2.06 
6 ADDHYD 4 034 7 1 2  
6 ADDHYD 4 035 5 2 3 
6 DIVERT 6 035 3 4 7 11000. 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 



6 REACH 3 
6 RUNOFF 1  
6 REACH 3 
6 REACH 3 
6 ADDHYD 4 
6 RUNOFF 1 
6 RUNOFF 1  
6 ADDHYD 4 
6 ADDHYD 4 
6 RESVOR 2 
ENDATA 
7 LIST 
7 INCREM 6 
7 COMPUT 7 

ENDCMP 1  
7 COMPUT 7 

ENDCMP 1  
ENDJOB 2 

1 REACH A 
8 7 . 7  0 . 4 7  1 1  

1  CP6CP7 
1  BOSS#5 
1 1  

7 8 . 8  0 . 7 8  1 1  
8 1 . 7  1 . 0 1  1 1  

1 1  
1 1  1  
1 1  1  

1. 

3 . 8 5  1 . 0  2 1 0 1  01 

3 . 8 5  1 . 0  2 2 02 0 1  
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11:25:08 PASS 1 JOB NO. 1 PAGE 1 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 
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EXECUTIVE CONTROL LIST 1 

DIMHYD 

LISTING OF CURRENT DATA 

COMPUTED TIME INCREMENT 
.0556 

.OOOO .0300 .lo00 
,4700 .6600 .a200 

1.0000 .9900 .9300 
.4700 .3100 ,0300 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 
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TABLE NO. TIME INCREMENT 
RAINFL 1 .I000 
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STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 
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EXECUTIVE CONTROL INCREW MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 3.85 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 1 MAIN TIME INCREMENT = ,150 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
12.40 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET ) 
1705.4 ( RUNOFF) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
10.35 CFS .11 .66 2.14 
11.55 CFS 5 3 93 223 
12.75 CFS 765 438 344 
13.95 CFS 187 175 164 
15.15 CFS 129 125 121 
16.35 CFS 98.10 94.78 92.50 
17.55 CFS 83.77 82.32 80.94 
18.75 CFS 72.45 71.01 69.58 
19.95 CFS 60.50 58.85 57.48 
21.15 CFS 53.61 53.49 53.30 
22.35 CFS 51.72 51.38 51.16 
23.55 CFS 49.47 49.33 49.13 
24.75 CFS 4.55 .OO 

ALTERI 
hr , 
5.21 
594 
292 
154 

TATE = 1, STORM = 1 
DRAINAGE AREA = 2.46 SQ.MI. 
9.95 16.55 25.17 36.44 
1159 1622 1678 1323 
259 236 217 201 
146 140 136 132 
113 109 105 102 

89.66 88.22 86.72 85.20 
78.29 76.83 75.34 73.97 
66.64 65.23 63.78 62.23 
55.60 54.88 54.31 53.94 
52.97 52.77 52.42 52.05 
50.43 50.06 49.85 49.69 
46.52 40.20 28.38 15.34 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 2289 CFS-HRS; 189.1 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
13.07 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
1008.9 3.80 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 2289 CFS-HRS; 189.1 ACRE-FEET 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
13.72 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
733.5 4.99 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WRTERSHED INCHES; 2289 CFS-HRS; 189.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME ( HRS I 
12.36 

PEAK DISCHARGE ( CFS 1 PEAK ELEVATIONIFEET) 
899.7 ( RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
11.55 CFS 0 2 4 9 246 612 875 850 576 
12.75 CFS 3 15 23 8 200 177 161 148 138 128 
13.95 CFS 120 113 106 100 9 6 93 91 89 
15.15 CFS 86.57 84.12 81.45 78.76 76.21 73.81 71.53 69.00 
16.35 CFS 66.47 64.57 63.46 62.71 61.85 60.87 59.94 58.99 
17.55 CFS 58.03 57.09 56.27 55.40 54.51 53.51 52.58 51.64 
18.75 CFS 50.61 49.68 48.65 47.65 46.71 45.73 44.80 43.64 
19.95 CFS 42.39 41.32 40.50 39.88 39.37 38.90 38.62 38.39 
21.15 CFS 38.27 38.18 38.08 38.02 37.90 37.75 37.51 37.26 
22.35 CFS 37.02 36.93 36.72 36.43 36.18 36.00 35.92 35.77 
23.55 CFS 35.73 35.58 35.44 35.04 33.04 26.18 16.04 6.40 
24.75 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.84 WATERSHED INCHES; 1290 CFS---HRS ; 106.6 ACRE-FEET 

OPERATION ADDHYD XSECTION 12 

PEAK TIME(HRS) 
12.37 
13.68 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
914.7 (NULL) 
867.8 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
11.40 CFS 0 1 4 52 250 620 887 870 
12.60 CFS 612 393 404 501 637 762 840 867 
13.80 CFS 856 822 773 718 661 607 556 509 
15.00 CFS 467 428 393 362 335 311 290 272 
16.20 CFS 255 241 229 218 209 201 194 187 
17.40 CFS 180 174 169 164 160 156 152 149 
18.60 CFS 145 142 13 9 136 133 131 128 126 
19.80 CFS 123 120 117 115 113 111 109 107 
21.00 CFS 105 104 102 101 9 9 98 9 7 96 
22.20 CFS 94.68 93.70 92.98 92.22 91.43 90.72 90.11 89.62 
23.40 CFS 89.09 88.68 88.17 87.68 86.93 84.61 77.44 67.01 
24.60 CFS 57.09 50.42 50.03 49.24 47.55 44.69 40.69 36.01 
25.80 CFS 31.21 26.63 22.43 18.72 15.48 12.72 10.39 8.44 
27.00 CFS 6.83 5.51 4.43 3.54 2.83 2.26 1.79 1.42 
28.20 CFS 1.13 .89 .70 .55 .44 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 295.7 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
12.37 914.7 (DIVERT ) 
13.68 867.8 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
11.40 CFS 0 1 4 52 250 620 887 870 
12.60 CFS 612 3 93 404 501 637 762 840 867 
13.80 CFS 856 822 773 718 661 607 556 509 
15.00 CFS 467 428 393 362 335 311 290 272 
16.20 CFS 255 241 229 218 209 201 194 187 
17.40 CFS 180 174 169 164 160 156 152 149 
18.60 CFS 145 142 139 136 133 131 128 126 
19.80 CFS 123 120 117 115 113 111 109 107 
21.00 CFS 105 104 102 101 9 9 98 9 7 96 
22.20 CFS 94.68 93.70 92.98 92.22 91.43 90.72 90.11 89.62 
23.40 CFS 89.09 88.68 88.17 87.68 86.93 84.61 77.44 67.01 
24.60 CFS 57.09 50.42 50.03 49.24 47.55 44.69 40.69 36.01 
25.80 CFS 31.21 26.63 22.43 18.72 15.48 12.72 10.39 8.44 
27.00 CFS 6.83 5.51 4.43 3.54 2.83 2.26 1.79 1.42 
28.20 CFS 1.13 .89 .70 .55 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 295.7 ACRE-FEET. 

OUTPUT #2  DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
138 CFS-HRS; 295.7 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
12.57 
13.90 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
852.8 3.33 
856.6 3.34 - 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 2 9 5 .7 ACRE-FEET 
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OPERATION REACH XSECTION 25 

PEAK TIME ( HRS ) 
12.74 
14.08 

PEAK DISCHARGE (CFS ) PEAK ELEVATIONIFEET) 
831.7 2.05 
853.3 2.08 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.15 WATERSHED INCHES; 3578 CFS-HRS; 295.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS ) 
12.41 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2671.2 (RUNOFF) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
10.35 CFS .17 .94 3.21 
11.55 CFS 83 146 350 
12.75 CFS 1349 739 565 
13.95 CFS 303 282 264 
15.15 CFS 207 201 195 
16.35 CFS 158 153 149 
17.55 CFS 134 13 2 130 
18.75 CFS 116 114 112 
19.95 CFS 97.28 94.58 92.30 
21.15 CFS 85.94 85.68 85.41 
22.35 CFS 82.92 82.35 81.98 
23.55 CFS 79.27 79.04 78.72 
24.75 CFS 10.18 .OO 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 3.94 SQ.MI. 
7.75 15.01 25.35 38.68 56.91 
890 1742 2507 2652 2209 
477 420 3 82 351 325 
248 236 226 219 213 
188 182 176 170 164 
146 144 142 139 137 
128 126 123 121 119 
109 107 105 102 100 

90.56 89.15 88.02 87.06 86.48 
85.12 84.87 84.56 84.01 83.41 
81.43 80.86 80.25 79.84 79.64 
78.08 74.68 65.35 47.59 27.26 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS ) 
13.42 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
1395.2 3.47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
14.04 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1007.9 3.80 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
14.22 

PEAK DISCHARGE ( CFS) PEAK ELEVATION(FEET) 
1005.7 2.31 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 3667 CFS-HRS; 303.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME HRS ) 
12.43 

PEAK DISCHARGE(CFS) PEAK ELEVATIONiFEET) 
527.1 (RUNOFF 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 2.06 SQ.MI. 
11.70 CFS 0 16 100 286 466 526 431 262 
12.90 CFS 177 149 130 118 109 101 94 8 9 
14.10 CFS 83.10 78.21 74.15 70.86 68.51 66.79 65.35 63.88 
15.30 CFS 62.22 60.38 58.46 56.65 54.91 53.22 51.44 49.63 
16.50 CFS 48.15 47.18 46.60 46.03 45.38 44.70 44.01 43.34 
17.70 CFS 42.67 42.05 41.44 40.79 40.08 39.40 38.72 37.97 
18.90 CFS 37.29 36.58 35.81 35.14 34.44 33.73 32.92 32.02 
20.10 CFS 31.19 30.53 30.04 29.64 29.31 29.07 28.91 28.79 
21.30 CFS 28.74 28.67 28.63 28.55 28.46 28.30 28.13 27.96 
22.50 CFS 27.83 27.73 27.55 27.37 27.21 ,27.13 27.07 26.99 
23.70 CFS 26.91 26.83 26.57 25.15 20.92 14.00 6.83 1.61 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.66 WATERSHED INCHES; 881 CFS-HRS; 72.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIMEiHRS) 
12.44 
14.19 

PEAK DISCHARGE ( CFS ) 
535.4 
1085.4 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 6.00 
11.70 CFS 0 17 101 289 471 535 445 
12.90 CFS 217 233 306 444 625 809 954 
14.10 CFS 1081 1083 1060 1020 970 914 856 
15.30 CFS 742 687 636 589 546 506 470 
16.50 CFS 409 3 84 362 342 324 307 292 
17.70 CFS 266 255 245 2 3 6 227 220 213 
18.90 CFS 201 195 190 185 181 177 173 



TR20 ---------------------------------. SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:25:08 PASS 1 JOBNO. 1 PAGE 10 

20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.17 WATERSHED INCHES; 4547 CFS-HRS; 375.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
12.64 
14.14 

PEAK DISCHARGE I CFS ) PEAK ELEVATIONIFEET) 
1189.0 (NULL) 
1936.0 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
11.70 CFS 0 17 104 322 641 991 1182 1115 
12.90 CFS 915 735 739 917 1202 1506 1745 1884 
14.10 CFS 1934 1917 1855 1765 1660 1550 1440 1333 
15.30 CFS 1232 1137 1049 969 896 831 772 720 
16.50 CFS 674 633 598 566 538 513 490 469 
17.70 CFS 450 43 3 417 403 390 378 367 357 
18.90 CFS 348 339 331 323 316 309 302 295 
20.10 CFS 289 283 277 271 266 261 256 252 
21.30 CFS 247 243 239 235 232 , 228 225 222 
22.50 CFS 219 216 214 212 210 208 206 205 
23.70 CFS 204 202 201 198 193 184 171 156 
24.90 CFS 145 136 133 130 127 121 113 103 
26.10 CFS 92.19 81.18 70.64 60.89 52.08 44.27 37.43 31.52 
27.30 CFS 26.44 22.10 18.43 15.34 12.73 10.55 8.73 7.22 
28.50 CFS 5.96 4.91 4.05 3.33 2.74 2.25 1.85 1.52 
29.70 CFS 1.24 1.02 .84 .68 .56 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.16 WATERSHED INCHES; 8125 CFS-HRS; 671.5 ACRE-FEET 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) 
12.64 
14.14 

PEAK DISCHARGE(CFS) 
1189.0 
1936.0 

PEAK ELEVATION [FEET) 
(DIVERT ) 
(DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 10.84 SQ.MI. 
11.70 CFS 0 17 104 322 641 991 1182 1115 



TR20 - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Sp112.04TEST 
11:25:08 PASS 1 JOB NO. 1 PAGE 11 

12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 
26.10 CFS 
27.30 CFS 
28.50 CFS 
29.70 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.16 WATERSHED INCHES; 8125 CFS-HRS; 671.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
152 CFS-HRS; 671.5 ACRE-FEET 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS ) 
12.87 
14.40 

PEAK DISCHARGE(CFS) 
1089.5 
1901.2 

PEAK ELEVATION(FEET) 
2.34 
3.21 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.16 WATERSHED INCHES; 8126 CFS-HRS; 671.5 ACRE-FEET 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) 
12.15 
21.35 
22.30 
23.30 

PEAK DISCHARGE(CFS) 
1541.1 
33.1 
31.9 
30.8 

PEAK ELEVATION (FEET ) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 - 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ.MI. 
10.05 CFS .06 .54 2.04 4.48 7.57 11.47 16.34 22.43 
11.25 CFS 3 1 42 6 0 120 370 1034 1541 1088 
12.45 CFS 447 286 227 189 169 153 140 130 



TR20 . . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type 11 Dlst, 100-yr Sedlment Storage,1200'Spl12.04TEST 
11:25:08 PASS 1 JOB NO. 1 PAGE 12 

13 .65 CFS 121 
14.85 CFS 81.76 
16.05 CFS 62.34 ' 
17.25 CFS 52.69 
18.45 CFS 45.46 
19.65 CFS 38.16 
20.85 CFS 33.37 
22.05 CFS 32.00 
23.25 CFS 30.75 
24.45 CFS 1.53 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 119.9 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) 
12.59 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
858.3 4.20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 119.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS) 
13.11 

PEAK DISCHARGE (CFS) 
620.8 

PEAK ELEVATION (FEET) 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.53 WATERSHED INCHES; 1451 CFS-HRS; 119.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) 
12.95 
14.31 

PEAK DISCHARGE (CFS) 
1651.8 
2131.2 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
10.95 CFS .29 .84 1.79 
12.15 CFS 9 2 264 563 
13.35 CFS 1339 1371 1521 
14.55 CFS 2065 1976 1867 
15.75 CFS 1199 1110 1029 
16.95 CFS 689 652 620 
18.15 CFS 482 466 451 
19.35 CFS 3 83 374 366 
20.55 CFS 321 3 14 307 
21.75 CFS 276 272 268 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 12.31 
3.23 5.26 8.02 11.79 
998 1430 1638 1594 
1731 1929 2065 2125 
1749 1630 1513 1401 
955 889 830 777 
591 565 541 520 
438 425 414 403 
358 350 342 335 
302 296 291 286 
264 260 257 253 



TR20 . scs - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:25:08 PASS 1 JOB NO. 1 PAGE 13 

22.95 CFS 248 245 243 241 239 2 3 7 236 234 
24.15 CFS 233 230 226 219 207 192 176 162 
25.35 CFS 152 145 138 131 123 112 101 90 
26.55 CFS 78.57 68.07 58.47 49.87 42.30 35.70 30.01 25.14 
27.75 CFS 21.00 17.49 14.54 12.06 9.99 8.26 6.82 5.62 
28.95 CFS 4.64 3.82 3.14 2.58 2.12 1.74 1.43 1.17 
30.15 CFS .96 .79 .64 .53 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.21 WATERSHED INCHES; 9577 CFS-HRS; 791.4 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) 
12.41 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1543.7 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 4.78 SQ.MI. 
11.55 CFS 0 2 68 351 919 1422 1528 1183 
12.75 CFS 683 467 391 341 308 284 264 246 
13.95 CFS 230 216 203 192 184 177 173 169 
15.15 CFS 165 161 156 151 146 141 137 132 
16.35 CFS 128 124 121 120 118 116 11 5 113 
17.55 CFS 111 109 108 106 104 102 101 99 
18.75 CFS 96.99 95.21 93.32 91.36 89.62 87.79 85.98 83.87 
19.95 CFS 81.51 79.39 77.72 76.49 75.45 74.58 73.99 73.55 
21.15 CFS 73.24 73.12 72.91 72.79 72.60 72.34 71.89 71.44 
22.35 CFS 71.00 70.72 70.42 69.92 69.45 69.03 68.84 68.65 
23.55 CFS 68.44 68.27 68.02 67.33 63.66 52.85 34.70 16.00 
24.75 CFS 3.91 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.77 WATERSHED INCHES; 2385 CFS-HRS; 197.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
12.54 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1321.0 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3 .48 SQ .MI. 
11.55 CFS 0 7 5 6 243 590 1005 1271 1301 
12.75 CFS 1066 684 427 341 295 264 242 224 
13.95 CFS 209 195 183 172 163 15 6 150 146 
15.15 CFS 142 138 135 130 126 122 118 . 114 
16.35 CFS 110 107 104 101 100 98 9 7 9 5 
17.55 CFS 93.73 92.24 90.76 89.27 87.90 86.46 84.94 83.37 
18.75 CFS 81.87 80.25 78.67 77.11 75.46 73.98 72.45 70.77 
19.95 CFS 69.06 67.26 65.57 64.16 63.09 62.22 61.55 61.02 
21.15 CFS 60.65 60.37 60.23 60.07 59.87 59.71 59.47 59.09 
22.35 CFS 58.73 58.44 58.06 57.76 57.42 57.04 56.69 56.48 



TR20 ------------.-----.- SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.O4TEST 
11:25:08 PASS 1 JOB NO. 1 PAGE 14 

23.55 CFS 56.36 56.10 55.95 55.66 53.94 48.95 39.51 26.85 
24.75 CFS 14.39 4.78 .38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.96 WATERSHED INCHES; 2161 CFS-HRS; 178.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS) 
12.46 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2799.7 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 8.26 SQ.MI. 
11.55 CFS 0 9 124 593 1509 2427 2799 2485 
12.75 CFS 1749 1150 817 682 603 548 506 470 
13.95 CFS 439 411 386 364 347 333 323 315 
15.15 CFS 307 299 290 281 272 263 255 246 
16.35 CFS 238 230 225 221 218 215 211 208 
17.55 CFS 205 201 198 195 192 189 186 182 
18.75 CFS 179 175 172 168 165 162 158 155 
19.95 CFS 151 147 143 141 139 137 136 135 
21.15 CFS 134 133 133 133 132 132 131 131 
22.35 CFS 13 0 129 128 128 127 126 126 125 
23.55 CFS 125 124 124 123 118 102 74 43 
24.75 CFS 18.30 4.78 .38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.85 WATERSHED INCHES; 4546 CFS-HRS; 375.6 ACRE-FEET 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS) 
12.57 
14.26 

PEAK DISCHARGE(CFS) PEAK ELEVATIONIFEET) 
3492.5 (NULL) 
2511.5 (NULL) 

HRS 
10.95 
12.15 
13.35 
14.55 
15.75 
16.95 
18.15 
19.35 
20.55 
21.75 
22.95 
24.15 
25.35 
26.55 

MA1 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
:N TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 

0 1 2 3 6 17 136 
1601 2691 3362 3483 3179 2789 2411 
1942 1919 2026 2201 2368 2476 2511 
2411 2309 2190 2064 1937 1812 1692 
1471 1373 1284 1201 1127 1060 1002 
907 867 831 799 770 743 718 
674 655 637 620 604 589 575 
548 536 524 513 501 489 478 
459 451 443 436 430 424 419 
409 404 399 394 390 386 382 
375 372 369 366 3 64 362 360 
350 332 300 261 225 197 177 
152 145 138 131 123 112 101 

78.57 68.07 58.47 49.87 42.30 35.70 30.01 



TR20 - - - - - - - - - - - - - - - . - ~ ~ ~ - . . . - - - . - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200tSpi12.04TEST 
11:25:08 PASS 1 JOB NO. 1 PAGE 15 

27.75 CFS 21.00 17.49 14.54 12.06 9.99 8.26 6.82 5.62 
28.95 CFS 4.64 3.82 3.14 2.58 2.12 1.74 1.43 1.17 
30.15 CFS .96 , .79 .64 .53 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.06 WATERSHED INCHES; 14124 CFS-HRS; 1167.2 ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STFLPTING ELEVATION ( 1200.0 FEET) CAN 
ADD .546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 855.69 AC-FT ( .06 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1202.07. * * * 

OPERATION RESVOR STRUCTURE 3 

PEAK TIME ( HRS ) 
10.20 
24.82 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
45.6 1200.00 

212.0 1205.78 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 160 CFS 
RESVOR ( 76. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * * 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
10.20 CFS 45.58 45.32 45.06 44.81 44.55 44.30 44.05 43.81 
11.40 CFS 43.58 43.35 43.17 43.36 45.26 .51.32 63.21 80.05 
12.60 CFS 99 117 134 148 159 161 163 165 
13.80 CFS 167 169 172 174 177 179 182 184 
15.00 CFS 186 188 189 191 192 193 194 195 
16.20 CFS 196 197 197 198 199 199 200 200 
17.40 CFS 201 201 202 202 203 203 204 204 
18.60 CFS 204 205 205 205 206 206 206 207 
19.80 CFS 207 207 207 208 208 208 208 208 
21.00 CFS 209 209 209 209 209 209 210 210 
22.20 CFS 210 210 210 210 211 211 211 211 
23.40 CFS 211 211 211 211 212 212 212 212 
24.60 CFS 212 212 212 212 212 212 212 212 
25.80 CFS 212 212 212 211 211 211 211 211 
27.00 CFS 
28.20 CFS 
29.40 CFS 
30.60 CFS 
31.80 CFS 
33.00 CFS 
34.20 CFS 
35.40 CFS 



TR20 .- . . . . . . . . . . . . . . . . . . . . . . . .  .---.---------------- SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Sp~l2.04TEST 
11:25:08 PASS 1 JOBNO. 1 PAGE 16 

36.60 CFS 
37.80 CFS 
39.00 CFS 
40.20 CFS 
41.40 CFS 
42.60 CFS 
43.80 CFS 
45.00 CFS 
46.20 CFS 
47.40 CFS 
48.60 CFS 
49.80 CFS 
51.00 CFS 
52.20 CFS 
53.40 CFS 
54.60 CFS 
55.80 CFS 
57.00 CFS 
58.20 CFS 
59.40 CFS 
60.60 CFS 
61.80 CFS 
63 .OO CFS 
64.20 CFS 
65.40 CFS 
66.60 CFS 
67.80 CFS 
69.00 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.83 WATERSHED INCHES; 10988 CFS-HRS; 908.0 ACRE-FEET. 

- - - STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .OO RAIN DEPTH = 3.85 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 



TR20 scs - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 17 

PEAK TIME (HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.36 3097.4 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2 ,  STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
6.15 CFS .30 .90 1.89 3.27 4.83 6.45 8.11 9.81 
7.35 CFS 11.57 13.40 15.30 17.17 19.02 20.87 22.87 25.19 
8.55 CFS 28.06 31.50 35.48 39.89 44.47 49.13 53.53 57.54 
9.75 CFS 61 6 5 70 77 8 6 96 108 121 

10.95 CFS 138 157 181 212 256 357 655 1341 
12.15 CFS 2330 3036 2952 2164 1134 635 496 418 
13.35 CFS 370 334 306 2 82 261 243 226 213 
14.55 CFS 202 193 186 181 17 6 171 165 159 
15.75 CFS 153 148 142 137 132 127 124 122 
16.95 CFS 120 118 116 114 111 109 107 106 
18.15 CFS 104 102 100 9 8 96 94 9 2 8 9 
19.35 CFS 87.52 85.62 83.66 81.59 79.27 77.02 75.14 73.73 
20.55 CFS 72.56 71.58 70.82 70.29 69.83 69.59 69.30 69.06 
21.75 CFS 68.80 68.48 67.99 67.48 67.01 66.55 66.22 65.70 
22.95 CFS 65.19 64.66 64.35 64.13 63.82 63.58 63.30 62.67 
24.15 CFS 59.98 51.28 36.44 19.69 6.44 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.50WATERSHEDINCHES; 3976CFS-HRS; 328.6 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
12.88 

PEAK DISCHARGE(CFS) 
1859.8 

PEAK ELEVATION(FEET) 
4.85 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 3979 CFS-HRS; 328.8 ACRE-FEET 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) 
13.54 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
1302.8 5.93 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 3979 CFS-HRS; 328.8 ACRE-FEET 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS) 
12.30 

PEAK DISCHARGE (CFS ) 
2510.9 

PEAK ELEVATION i FEET 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 SQ.MI. 
8.70 CFS .21 .88 2.23 4.30 6.80 9.44 12.09 14.76 



TR20 -------.- -. . - - - - - - - - - - - - - - - - - - - -  SCS . 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.O4TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 18 

9.90 CFS 
11.10 CFS 
12.30 CFS 
13.50 CFS 
14.70 CFS 
15.90 CFS 
17.10 CFS 
18.30 CFS 
19.50 CFS 
20.70 CFS 
21.90 CFS 
23.10 CFS 
24.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.93 WATERSHED INCHES; 2962 CFS-HRS; 244.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS ) 
12.31 
13.48 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2655.3 (NULL) 
1568.6 (NULL) 

HRS 
7.20 CFS 
8.40 CFS 
9.60 CFS 
10.80 CFS 
12.00 CFS 
13.20 CFS 
14.40 CFS 
15.60 CFS 
16.80 CFS 
18.00 CFS 
19.20 CFS 
20.40 CFS 
21.60 CFS 
22.80 CFS 
24.00 CFS 
25.20 CFS 
26.40 CFS 
27.60 CFS 
28.80 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 

.44 .80 1.32 1.97 2.77 3.70 4.76 
7.22 8.63 10.26 12.47 15.44 19.24 23.63 
33.35 38.62 44.47 51.09 58.73 67.28 76.97 
100 115 133 155 183 223 306 

1257 2180 2654 2288 1514 ,1037 1102 
1449 1548 1568 1533 1461 1368 1266 
1059 965 878 800 730 667 610 
515 476 442 412 385 361 341 
310 296 284 273 263 254 246 
232 225 219 214 209 204 199 
190 186 182 178 174 170 166 
159 156 153 151 148 146 144 
140 138 137 135 133 132 131 
129 127 127 126 125 124 123 
122 118 107 91 7 5 6 6 64 

58.43 53.71 48.12 42.28 36.61 31.33 26.56 
18.65 15.49 12.81 10.54 8.64 7.06 5.75 
3.78 3.06 2.47 1.99 1.60 1.28 1.03 
.66 .52 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6941 CFS-HRS; 573.6 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 



TR20 .-----.-----------------------------.------------------ SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:25:08 PASS 2 JOBNO. 1 PAGE 19 

OUTPUT #1 HYDROGRAPH 

PEAK TIME(HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
12.31 2655.3 (DIVERT) 
13.48 1568.6 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
7.20 CFS .44 .80 1.32 1.97 2.77 3.70 4.76 5.94 
8.40 CFS 7.22 8.63 10.26 12.47 15.44 19.24 23.63 28.37 
9.60 CFS 33.35 38.62 44.47 51.09 58.73 67.28 76.97 87.82 
10.80 CFS 100 115 133 155 183 223 306 592 
12 .OO CFS 1257 2180 2654 2288 1514 1037 1102 1280 
13.20 CFS 1449 1548 1568 1533 1461 1368 1266 1161 
14.40 CFS 1059 965 878 800 730 667 610 559 
15.60 CFS 515 476 442 412 385 361 341 324 
16.80 CFS 310 296 284 273 263 254 246 238 
18.00 CFS 232 225 219 214 209 204 199 195 
19.20 CFS 190 186 182 178 174 170 166 162 
20.40 CFS 159 156 153 151 148 146 144 142 
21.60 CFS 140 138 137 135 133 132 131 130 
22.80 CFS 129 127 127 126 125 124 123 123 
24.00 CFS 122 118 107 9 1 7 5 66 64 62 
25.20 CFS 58.43 53.71 48.12 42.28 36.61 31.33 26.56 22.33 
26.40 CFS 18.65 15.49 12.81 10.54 8.64 7.06 5.75 4.67 
27.60 CFS 3.78 3.06 2.47 1.99 1.60 1.28 1.03 .82 
28.80 CFS .66 .52 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6941 CFS-HRS; 573.6 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
171 CFS-HRS; 573.6 ACRE-FEET 

OPERATION REACH XSECTION 20 

PEAK TIME I HRS) 
12.47 
13.64 

PEAK DISCHARGE (CFS) 
2617.9 
1565.9 

PEAK ELEVATION(FEET) 
6.16 
4.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6942 CFS-HRS; 573.7 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  



TR20 - - - - - - -  . . . -  ..------------------.----------------------------- scs 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100 yr, 24 hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Sp112.04TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 20 

OPERATION REACH XSECTgON 25 

PEAK TIME ( HRS) 
12.47 
13.64 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
2617.9 3.87 
1565.9 2.91 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.22 WATERSHED INCHES; 6942 CFS-HRS; 573.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) 
12.38 

PEAK DISCHARGEICFS) PEAK ELEVATION(FEET) 
4801.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 
6.15 CFS .45 1.32 2.85 4.98 7.45 10.06 12.71 
7.35 CFS 18.23 21.12 24.12 27.10 30.07 33.05 36.25 
8.55 CFS 44.44 49.84 56.11 63.06 70.34 77.81 84.96 
9.75 CFS 97 104 112 122 136 152 170 
10.95 CFS 218 248 286 335 401 560 990 
12.15 CFS 3517 4649 4686 3657 2120 1084 820 
13.35 CFS 600 542 495 456 422 393 366 
14.55 CFS 325 311 300 291 283 274 265 
15.75 CFS 246 237 229 221 212 205 199 
16.95 CFS 192 189 186 182 179 176 172 
18.15 CFS 166 163 160 157 153 150 147 
19.35 CFS 141 138 134 131 127 , 124 121 
20.55 CFS 116 115 114 113 112 112 111 
21.75 CFS 110 110 109 108 107 107 106 
22.95 CFS 105 104 103 103 102 102 101 
24.15 CFS 96.11 83.61 61.19 35.11 13.28 1.30 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS I 
13.23 

PEAK DISCHARGE(CFS) 
2639.1 

PEAK ELEVATIONIFEET) 
4.10 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET. 

OPERATION REACH XSECTION 5 



TR20 SCS . 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 21 

PEAK TIME ( HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION ( FEET) 
13.79 1910.5 4.90 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT ( C )  EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
13.79 

PEAK DISCHARGE(CFS) PEAK ELEVATIONIFEET) 
1910.5 3.28 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 6371 CFS-HRS; 526.5 ACRE-FEET 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS ) 
12.35 

HRS 
9.45 CFS 
10.65 CFS 
11.85 CFS 
13.05 CFS 
14.25 CFS 
15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 

HYDG 
MAIN TIME 

.23 
2 1 
317 
317 
153 
113 

86.31 
75.31 
64.53 
53.19 
49.42 
47.35 
45.45 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1790.4 (RUNOFF) 

LOGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
INCREMENT = .I50 hr , DRAINAGE AREA = 2.C 

.84 2.02 3.86 6.19 9.02 12.33 
27 3 4 42 53 6 8 90 
764 1384 1766 1685 1187 640 
271 243 221 203 . 188 175 
144 137 131 128 124 121 
109 105 102 98 9 5 91 

84.98 83.69 82.29 80.88 79.42 78.03 
74.10 72.80 71.41 70.03 68.70 67.26 
63.08 61.77 60.42 59.10 57.59 55.90 
52.28 51.51 50.84 50.38 50.01 49.76 
49.30 49.09 48.88 48.55 48.18 47.87 
46.99 46.64 46.32 46.13 45.95 45.77 
44.86 42.52 35.27 23.59 11.46 3.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.73 WATERSHED INCHES; 2305 CFS-HRS; 190.5 ACRE-FEET 

OPERATION ADDHYD XSECTION 34 

PEAK TIME ( HRS ) 
12.36 
13.75 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
1978.7 (NULL) 
2101.3 (NULL) 



TR20 scs - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 22 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME IRJCREMENT = .I50 hr, DRAINAGE AREA = 6.00 
7.20 CFS .25 .55 1.03 1.72 2.61 3.72 5.03 
8.40 CFS 8.22 10.08 12.10 14.25 16.54 18.97 21.60 
9.60 CFS 28.37 33.02 38.70 45.27 52.71 60.94 70.08 
10.80 CFS 91 104 119 138 160 192 257 
12.00 CFS 904 1541 1945 1893 1447 1008 954 
13.20 CFS 1490 1785 1991 2087 2098 2050 1962 
14.40 CFS 1727 1600 1476 1356 1244 1139 1042 
15.60 CFS 874 802 738 682 631 586 547 
16.80 CFS 483 456 432 410 390 372 356 
18.00 CFS 329 317 3 07 297 288 280 272 
19.20 CFS 258 252 246 240 234 229 223 
20.40 CFS 214 209 205 201 197 194 190 
21.60 CFS 184 181 178 175 173 170 168 
22.80 CFS 165 163 162 160 159 158 157 
24.00 CFS 154 151 143 131 118 109 105 
25.20 CFS 101 96 90 82 7 4 65 57 
26.40 CFS 43.14 37.03 31.62 26.88 22.76 19.21 16.16 
27.60 CFS 11.35 9.49 7.91 6.58 5.47 4.54 3.76 
28.80 CFS 2.58 2.13 1.75 1.45 1.19 .98 .81 
30.00 CFS .54 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.24WATERSHEDINCHES; 8676CFS-HRS; 717.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS ) 
12.43 
13.70 

PEAK DISCHARGE ICFS) 
4512.7 
3662.3 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = ,150 
7.20 CFS .44 .97 1.80 
8.40 CFS 14.06 17.20 20.61 
9.60 CFS 5 6 6 6 77 

10.80 CFS 178 204 233 
12.00 CFS 1473 2745 4050 
13.20 CFS 2756 3220 3530 
14.40 CFS 2897 2668 2448 
15.60 CFS 1438 1321 1218 
16.80 CFS 808 767 729 
18.00 CFS 568 549 533 
19.20 CFS 453 443 432 
20.40 CFS 376 369 361 
21.60 CFS 326 321 316 
22.80 CFS 295 292 289 
24.00 CFS 277 273 261 
25.20 CFS 163 155 144 
26.40 CFS 65.83 55.99 47.38 

PEAK ELEVATION(FEET1 
(NULL) 
(NULL) 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 10.84 SQ.MI. 
2.99 4.53 6.42 8.65 11.20 
24.38 28.83 34.16 40.52 47.91 

89 103 119 137 156 
269 313 373 476 742 
4504 3759 2584 2032 2287 
3653 3634 3517 3338 3124 
2242 2051 1875 1715 1569 
1126 1046 974 910 855 
695 664 636 611 588 
517 502 489 476 465 
423 413 403 393 . 384 
3 54 348 342 336 331 
312 308 304 300 298 
287 285 283 281 279 
238 210 185 172 167 
131 117 103 89 77 

39.91 33.49 28.01 23.35 19.42 



TR20 --- .  - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 23 

27.60 CFS 16.11 13.34 11.03 9.10 7.50 6.17 5.07 4.16 
28.80 CFS 3.41 2.80 2.29 1.87 1.53 1.25 1.02 .83 
30.00 CFS .67 % .55 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.23 WATERSHED INCHES; 15618 CFS-HRS; 1290.7 ACRE-FEET 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME(HRS) 
12.43 
13.70 

PEAK DISCHARGE I CFS ) 
4512.7 
3662.3 

PEAK ELEVATIONIFEET) 
(DIVERT ) 
(DIVERT) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCKEMENT = .I50 
7.20 CFS .44 .97 1.80 
8.40 CFS 14.06 17.20 20.61 
9.60 CFS 5 6 6 6 77 

10.80 CFS 178 204 233 
12 .OO CFS 1473 2745 4050 
13.20 CFS 2756 3220 3530 
14.40 CFS 2897 2668 2448 
15.60 CFS 1438 1321 1218 
16.80 CFS 808 767 729 
18.00 CFS 568 549 533 
19.20 CFS 453 443 432 
20.40 CFS 376 369 361 
21.60 CFS 326 321 316 
22.80 CFS 295 292 289 
24.00 CFS 277 273 261 
25.20 CFS 163 155 144 
26.40 CFS 65.83 55.99 47.38 
27.60 CFS 16.11 13.34 11.03 
28.80 CFS 3.41 2.80 2.29 
30.00 CFS .67 .55 .44 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 10.84 
2.99 4.53 6.42 8.65 
24.38 28.83 34.16 40.52 

89 103 119 137 
269 313 373 476 
4504 3759 2584 2032 
3653 3634 3517 3338 
2242 2051 1875 1715 
1126 1046 974 910 
695 664 636 611 
517 502 489 476 
423 413 403 393 
354 348 342 336 
312 308 304 300 
287 285 , 283 281 
238 210 185 172 
131 117 103 89 

39.91 33.49 28.01 23.35 
9.10 7.50 6.17 5.07 
1.87 1.53 1.25 1.02 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
2.23WATERSHEDINCHES; 15618 CFS-HRS; 1290.7ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
180 CFS-HRS; 1290.7 ACRE-FEET. 

OPERATION REACH XSECTION 45 



TR20 . SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 24 

PEAK TIME(HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.61 4335.5 5.07 
13.90 3632.8 4.58 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .@0 CFS) 
2.23 WATERSHED INCHES; 15617 CFS-HRS; 1290.6 ACRE-FEET 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) 
12.14 
21.28 
22.28 
23.21 

PEAK DISCHARGE(CFS) 
2639.3 
42.2 
40.6 
39.0 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF) 
( RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 SQ.MI. 
5.85 CFS .24 .83 1.72 2.68 3.68 4.69 5.72 6.77 
7.05 CFS 7.84 8.97 10.10 11.33 12.54 13.59 14.69 16.01 
8.25 CFS 17.53 19.47 21.91 24.61 27.56 30.43 33.48 36.44 
9.45 CFS 38.52 40.31 42.66 46.38 51.48 57.22 63.96 71.87 

10.65 CFS 81 91 105 120 140 168 210 346 
11.85 CFS 871 1989 2633 1712 643 410 320 265 
13.05 CFS 236 212 193 179 166 153 143 133 
14.25 CFS 125 119 115 112 109 106 102 99 
15.45 CFS 95.26 91.36 88.46 85.86 82.27 78.35 75.81 74.83 
16.65 CFS 74.05 72.59 71.03 69.96 68.82 67.19 65.93 65.11 
17.85 CFS 63.99 62.49 61.53 60.16 58.86 57.83 56.30 55.28 
19.05 CFS 54.14 52.62 51.68 50.69 49.11 .47.43 46.17 45.34 
20.25 CFS 44.55 43.84 43.43 42.80 42.69 42.58 42.19 42.25 
21.45 CFS 42.16 41.70 41.66 41.51 40.75 40.58 40.59 40.40 
22.65 CFS 39.71 39.46 39.42 39.00 39.02 38.97 38.58 38.41 
23.85 CFS 38.36 37.64 31.99 16.10 2.28 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2454 CFS-HRS; 202.8 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) 
12.54 

PEAK DISCHARGE (CFS 1 PEAK ELEVATION (FEET ) 
1673.3 5.08 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2455 CFS-HRS; 202.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 



TR20 - - . - - - - - - - - - - - - - - - - - - - - . . - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Sp112.04TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 25 

PEAK TIME (HRS) PEAK DISCHARGE(CFS1 
12.86 1234.3 

PEAK ELEVATION I FEET ) 
4.11 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.59 WATERSHED INCHES; 2455 CFS-HRS; 202.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) 
12.65 
13.81 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
5342.9 (NULL) 
4072.6 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
6.60 CFS .41 .82 1.37 2.06 2.93 4.01 5.38 7.09 
7.80 CFS 9.19 11.68 14.57 17.81 21.38 25.29 29.55 34.21 
9 .OO CFS 3 9 4 5 53 61 70 81 93 106 

10.20 CFS 120 137 155 176 199 225 255 291 
11.40 CFS 333 385 452 560 807 1468 2710 4252 
12.60 CFS 5272 5083 4092 3342 3253 3479 3783 4001 
13.80 CFS 4072 4016 3868 3661 3421 3169 2919 2678 
15.00 CFS 2454 2247 2058 1886 1730 1589 1464 1352 
16.20 CFS 1254 1167 1088 1019 958 906 860 819 
17.40 CFS 782 748 718 690 665 643 623 604 
18.60 CFS 587 571 556 542 529 516 504 492 
19.80 CFS 481 470 459 448 438 428 419 411 
21.00 CFS 403 395 388 382 376 370 365 360 
22.20 CFS 355 351 347 343 340 337 3 3 3 330 
23.40 CFS 328 325 323 321 319 , 317 313 303 
24.60 CFS 282 251 221 199 186 177 16 6 153 
25.80 CFS 139 124 1 0 9, 94 8 1 7 0 5 9 50 
27.00 CFS 42.25 35.47 29.67 24.75 20.59 17.09 14.16 11.71 
28.20 CFS 9.66 7.96 6.56 5.39 4.43 3.63 2.98 2.44 
29.40 CFS 1.99 1.63 1.33 1.09 .88 .72 .58 .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.27WATERSHEDINCHE.S; 18073CFS-HRS; 1493.5ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS ) 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
4518.7 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 - 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
9.00 CFS .32 1.49 3.96 7.80 12.57 17.70 23.26 29.57 
10.20 CFS 3 7 46 5 7 7 0 85 104 126 155 
11.40 CFS 193 251 3 82 846 1965 3523 4470 4209 
12.60 CFS 2843 1440 924 760 653 584 532 490 
13.80 CFS 453 422 393 367 346 329 3 16 307 



TR20 - - -  .-.--------------. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NLT ROW VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spil2.04TEST 
11:25:08 PASS 2 JOB NO. 1 PAGE 26 

15.00 CFS 299 291 282 272 262 253 245 236 
16.20 CFS 22 8 219 212 207 204 201 197 194 
17.40 CFS 190 , 187 184 181 178 175 171 168 
18.60 CFS 165 161 158 155 151 148 145 141 
19.80 CFS 138 134 130 127 125 123 122 121 
21.00 CFS 120 119 119 118 118 118 117 116 
22.20 CFS 115 114 114 113 112 112 111 110 
23.40 CFS 110 109 109 109 108 102 8 5 55 
24.60 CFS 25.49 5.84 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.84 WATERSHED INCHES; 5687 CFS-HRS; 470.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME ( HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.47 3227.1 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
8.25 CFS .45 1.25 2.62 4.72 7.41 10.60 14.21 18.16 
9.45 CFS 22.35 26.61 30.89 35.37 40.30 46.22 53.40 62.01 
10.65 CFS 72 84 99 117 138 166 205 282 
11.85 CFS 510 1047 1935 2809 3220 2998 2258 1294 
13.05 CFS 737 593 508 450 410 377 348 323 
14.25 CFS 301 282 266 253 243 236 229 222 
15.45 CFS 215 208 201 194 187 180 174 168 
16.65 CFS 162 159 156 153 151 148 145 143 
17.85 CFS 140 13 8 13 5 133 13 0 128 125 123 
19.05 CFS 120 118 115 113 110 107 105 102 
20.25 CFS 99.17 96.93 95.23 93.83 92.68 91.80 91.16 90.65 
21.45 CFS 90.35 90.04 89.67 89.35 88.88 88.23 87.61 87.10 
22.65 CFS 86.42 85.95 85.38 84.75 84.17 83.79 83.52 83.08 
23.85 CFS 82.81 82.25 79.54 72.48 58.11 39.66 21.26 7.26 
25.05 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.05 WATERSHED INCHES; 4597 CFS-HRS; 379.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS) 
12.39 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
7577.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 - 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 8.26 SQ.MI. 
8.25 CFS .45 1.25 2.62 4.72 7.45 10.92 15.71 22.12 
9.45 CFS 3 0 3 9 4 9 59 70 83 100 119 
10.65 CFS 142 169 203 243 294 359 456 663 
11.85 CFS 1356 3013 5458 7279 7429 5841 3698 2217 
13.05 CFS 1497 1246 1092 982 900 830 770 716 
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14.25 CFS 
15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 
25.05 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.93 WATERSHED INCHES; 10285 CFS-HRS; 850.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS) 
12.49 
13.73 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
11750.6 (NULL) 
4916.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
6.60 CFS .41 .82 1.37 2.06 2.93 4.01 5.38 7.09 
7.80 CFS 9.19 11.70 14.68 18.26 22.63 27.91 34.27 41.66 
9.00 CFS 5 0 61 7 5 91 110 130 152 176 
10.20 CFS 204 236 274 318 368 428 498 584 
11.40 CFS 692 840 1115 1915 3820 6925 9989 11681 
12.60 CFS 11112 8780 6310 4839 4499 4570 4765 4901 
13.80 CFS 4902 4785 4584 4329 4049 3764 3488 3229 
15.00 CFS 2988 2767 2562 2374 2201 ,2043 1902 1776 
16.20 CFS 1662 1559 1468 1389 1321 1263 1211 1164 
17.40 CFS 1120 1081 1044 1011 981 953 927 902 
18.60 CFS 879 857 83 6 817 797 779 761 744 
19.80 CFS 726 709 691 674 660 646 63 5 624 
21.00 CFS 614 606 598 591 584 577 571 565 
22.20 CFS 559 553 548 543 53 8 533 529 525 
23.40 CFS 522 518 515 513 509 498 470 416 
24.60 CFS 347 279 228 199 186 177 16 6 153 
25.80 CFS 139 124 109 9 4 81 70 59 50 
27.00 CFS 42.25 35.47 29.67 24.75 20.59 17.09 14.16 11.71 
28.20 CFS 9.66 7.96 6.56 5.39 4.43 3.63 2.98 2.44 
29.40 CFS 1.99 1.63 1.33 1.09 .88 .72 .58 .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.14 WATERSHED INCHES; 28358 CFS-HRS; 2343.5 ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1200.0 FEET) CAN 
ADD ,546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 
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* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1849.82 AC-FT ( .14 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1207.05. * * * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
5.55 

24.79 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
45.6 1200.00 
269.1 1210.11 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 228 CFS 
RESVOR ( 85. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * t  

HRS 
5.55 CFS 
6.75 CFS 
7.95 CFS 
9.15 CFS 
10.35 CFS 
11.55 CFS 
12.75 CFS 
13 -95 CFS 
15.15 CFS 
16.35 CFS 
17.55 CFS 
18.75 CFS 
19.95 CFS 
21.15 CFS 
22.35 CFS 
23.55 CFS 
24.75 CFS 
25.95 CFS 
27.15 CFS 
28.35 CFS 
29.55 CFS 
30.75 CFS 
31.95 CFS 
33.15 CFS 
34.35 CFS 
35.55 CFS 
36.75 CFS 
37.95 CFS 
39.15 CFS 
40.35 CFS 
41.55 CFS 
42.75 CFS 
43.95 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 

45.58 45.32 45.06 44.81 44.55 44.30 44.05 
43.56 43.31 43.08 42.85 42.62 42.41 42.20 
41.83 41.67 41.52 41.40 41.31 41.25 41.24 
41.35 41.50 41.73 42.06 42.51 43.06 43.75 
45.58 46.77 48.18 49.86 51.83 54.17 56.94 

64 6 9 7 8 9 3 123 161 173 
194 200 2 04 208 212 215 219 
225 228 231 233 236 238 240 
243 245 246 247 248 249 250 
252 252 253 254 2 54 255 255 
256 257 257 258 258 258 259 
259 260 260 260 261 261 261 
262 262 262 262 263 263 263 
264 264 264 264 264 264 265 
265 265 265 265 266 266 267 
267 267 268 268 268 269 269 
269 269 269 269 269 269 269 
268 268 268 268 267 267 267 
266 266 266 265 265 265 265 
265 264 264 264 264 264 264 
263 263 263 263 263 263 263 
262 262 262 262 262 262 261 
261 261 261 261 260 260 260 
260 260 260 259 259 259 259 
259 259 258 258 258 258 258 
258 257 257 257 257 2 57 257 
256 256 256 256 256 256 256 
255 255 255 255 255 255 254 
254 254 254 254 253 253 253 
253 253 253 252 252 252 252 
252 252 251 251 251 251 251 
251 250 250 250 250 250 250 
250 249 249 249 249 249 249 
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45.15 CFS 
46.35 CFS 
47.55 CFS 
48.75 CFS 
49.95 CFS 
51.15 CFS 
52.35 CFS 
53.55 CFS 
54.75 CFS 
55.95 CFS 
57.15 CFS 
58.35 CFS 
59.55 CFS 
60.75 CFS 
61.95 CFS 
63.15 CFS 
64.35 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.02 WATERSHED INCHES; 13556 CFS-HRS; 1120.2 ACRE-FEET. 

-. - STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 
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SUMMARY TABLE 1 
I - _ _ _ _ - - - _ - _ - - - _  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF -----------.------------------------ 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 3.85 inches AND 24.00 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT .I50 HOURS 

ALTERNATE 1 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 1 RUNOFF 2.46 1.44 - -  - 

XSECTION 5 REACH 2.46 1.44 3.80 
XSECTION 10 REACH 2.46 1.44 4.99 
XSECTION 2 RUNOFF 2.38 .84 - -. 

XSECTION 12 ADDHYD 4.84 1.15 - - - 

XSECTION 12 DIVERT 4.84 1.15 - - -  

XSECTION 200 DIVERT .OO 1.15 - - -  

XSECTION 20 REACH 4.84 1.15 3.34 
XSECTION 25 REACH 4.84 1.15 2.08 
XSECTION 3 RUNOFF 3.94 1.44 - - -  

XSECTION 30 REACH 3.94 1.44 3.47 
XSECTION 5 REACH 3.94 1.44 3.80 
XSECTION 25 REACH 3.94 1.44 2.31 
XSECTION 4 RUNOFF 2.06 .66 - - -  

XSECTION 34 ADDHYD 6.00 1.17 - - -  

XSECTION 35 ADDHYD 10.84 1.16 - - - 

XSECTION 35 DIVERT 10.84 1.16 - - -  

XSECTION 199 DIVERT .OO 1.16 - - - 

XSECTION 45 REACH 10.84 1.16 3.21 
XSECTION 6 RUNOFF 1.47 1.53 - - -  

XSECTION 60 REACH 1.47 1.53 4.20 
XSECTION 67 REACH 1.47 1.53 3.12 
XSECTION 64 ADDHYD 12.31 1.21 - - -  
XSECTION 5 RUNOFF 4.78 .77 - - -  
XSECTION 7 RUNOFF 3.48 .96 - - - 

XSECTION 75 ADDHYD 8.26 .85 - - -  

XSECTION 76 ADDHYD 20.57 1.06 - - -  

STRUCTURE 1 RESVOR 20.57 .83 1205.78 
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SUMMARY TABLE 1 . - - - - - - - - - - - - - - -  
SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 1 RUNOFF 2.46 2.50 
XSECTION 5 REACH 2.46 2.51 
XSECTION 10 REACH 2.46 2.51 
XSECTION 2 RUNOFF 2.38 1.93 
XSECTION 12 ADDHYD 4.84 2.22 

XSECTION 12 DIVERT 4.84 2.22 
XSECTION 200 DIVERT .OO 2.22 
XSECTION 20 REACH 4.84' 2.22 
XSECTION 25 REACH 4.84 2.22 
XSECTION 3 RUNOFF 3.94 2.51 

XSECTION 30 REACH 3.94 2.51 
XSECTION 5 REACH 3.94 2.51 
XSECTION 25 REACH 3.94 2.51 
XSECTION 4 RUNOFF 2.06 1.73 
XSECTION 34 ADDHYD 6.00 2.24 

XSECTION 35 ADDHYD 10.84 2.23 
XSECTION 35 DIVERT 10.84 2.23 
XSECTION 199 DIVERT .OO 2.23 
XSECTION 45 REACH 10.84 2.23 
XSECTION 6 RUNOFF 1.47 2.59 

XSECTION 60 REACH 1.47 2.59 
XSECTION 67 REACH 1.47 2.59 
XSECTION 64 ADDHYD 12.31 2.27 
XSECTION 5 RUNOFF 4.78 1.84 
XSECTION 7 RUNOFF 3.48 2.05 
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SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 

XSECTION 75 ADDHYD 8.26 1.93 - - - 
XSECTION 76 ADDHYD 20.57 2.14 - - -  

STRUCTURE 1 RESVOR 20.57 1.02 1210.11 
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SUMMARY TABLE 2 
, - - - - - - - - - - - - - - -  

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
- - - - - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . .  . - ---  

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - -  LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) ( X I  ( M )  (k*) (Q*) (C) 

BASEFLOW IS . O  CFS 

ALTERNATE 1 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - -  - 

5 9100 1678 12.4 1008 13.1 .78 1.24 .457 ,600 .23 
10 9100 1008 13.1 729 13.6 .67 1.31 .I99 .724 .26 
20 3332 887 12.3 855 13.9 .11 1.68 .007 .963 .73? 
25 1950 855 13.9 853 14.1 .046 1.75 .004 .998 .86? 
30 8865 2652 12.4 1374 13.4 1.08 1.14 ,588 .518 .18 

ALTERNATE 2 STORM 1 

5 9100 3036 12.3 1857 12.9 1.09 1.18 .473 .612 .23 
10 9100 1857 12.9 1301 13.5 1.29 1.17 .260 .700 .23 
20 3332 2654 12.3 2611 12.4 .13 1.65 .008 . 9 8 4  .92? 
25 1950 2611 12.4 2611 12.4 .048 1.74 ,004 1.000 l.OO? 
30 8865 4686 12.4 2632 13.2 1.21 1.12 .571 .562 .19 
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SUMMARY TABLE 3 
, - - - - - - - - . . . . - - 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

STRUCTURE 1 20.57 

ALTERNATE 1 212 
ALTERNATE 2 269 

XSECTION 1 2.46 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1705 
ALTERNATE 2 3097 

XSECTION 2 2.38 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 900 
ALTERNATE 2 2511 

XSECTION 3 3.94 
------------- . .------------  

ALTERNATE 1 2671 
ALTERNATE 2 4801 

XSECTION 4 2.06 
- - - - - .. - - . - - - - - - - - - - - - - - - - - - 

ALTERNATE 1 527 
ALTERNATE 2 1790 

XSECTION 5 4.78 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 6 1.47 
--------------.------------ 

ALTERNATE 1 1541 
ALTERNATE 2 2639 

XSECTION 7 3.48 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1321 
ALTERNATE 2 3227 

XSECTION 10 2.46 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 733 
ALTERNATE 2 1303 

XSECTION 12 4.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 915 
ALTERNATE 2 2655 



TR20 . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/12/** 100-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spi12.04TEST 
11:25:08 SUMMARY, JOB NO. 1 PAGE 35 

SUMMARY TABLE 3 
, ----..--------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK -- RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 20 4.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 857 
ALTERNATE 2 2618 

XSECTION 25 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1006 
ALTERNATE 2 1910 

XSECTION 30 3.94 

ALTERNATE 1 1395 
ALTERNATE 2 2639 

XSECTION 34 6.00 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1085 
ALTERNATE 2 2101 

XSECTION 35 10.84 
--------------.------------ 

ALTERNATE 1 1936 
ALTERNATE 2 4513 

XSECTION 45 10.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1901 
ALTERNATE 2 4335 

XSECTION 60 1.47 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 858 
ALTERNATE 2 1673 

XSECTION 64 12.31 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2131 
ALTERNATE 2 5343 

XSECTION 67 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - - -  
ALTERNATE 1 621 
ALTERNATE 2 1234 

XSECTION 75 8.26 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2800 
ALTERNATE 2 7577 
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SUMMARY TABLE 3 
, -------.------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ 
STRUCTURE 
ID 

DRAINAGE 
AREA STORM NUMBERS . . . . . . . . .  

(SQ MI) 1 

XSECTION 199 .00 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 200 .00 
---.- 

ALTERNATE 1 
ALTERNATE 2 
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END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = 100INN.DAT 
OLTTPUT = 1oooUT.oUT 

, GIVEN DATA FILE 
, DATED 08/12/**,11:25:08 

FILES GENERATED - DATED 08/12/**,11:25:08 

FILE 111.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 4, MESSAGES = 8 

JOB ENDED AT 11:25:08 
* * *  TR-20 RUN COMPLETED * * *  





JOB TR-20 WTlOOYR PASS=001 SUMMARY 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROUTING 
TITLE 500-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage, 1200'Spillway 
4 DIMHYD .0556 WT3 
8 0.0 .03 .10 .19 .31 
8 .47 .66 .82 .93 .99 
8 1.0 .99 .93 .82 .66 
8 .47 .31 .03 .OO .OO 
9 ENDTBL 
5 RAINFL 2 .lo00 TYPE I1 
8 .OOOO .0010 .0020 .0030 .0041 
8 .0051 .0062 .0072 .0083 .0094 
8 .0105 .Ox16 .0127 .0138 .Dl50 
8 ,0161 .0173 .0184 .0196 .0208 
8 .0220 .0232 .0244 .0257 .0269 
8 .0281 .0294 .0306 .0319 .0332 
8 .0345 .0358 .0371 .0384 .0398 
8 .0411 .0425 .0439 .0452 .0466 
8 .0480 .0494 .0508 .0523 .0538 
8 .0553 .0558 .0583 .0598 .0614 
8 .0630 .0646 .0662 .0679 .0696 
8 .0712 .0730 .0747 .0764 .0782 
8 .0800 .0818 .0836 .0855 .0874 



8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 

REACHC 

REACHB 



. . . . . . . . . . . . . . . . . . . . . .  80-80 L I S T  OF INPUT DATA 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

REACHA 



8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
3 STRUCT 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
6 RUNOFF 
6 REACH 
6 REACH 
6 RUNOFF 
6 ADDHYD 
6 DIVERT 
6 REACH 
6 REACH 
6 RUNOFF 
6 REACH 
6 REACH 
6 REACH 
6 RUNOFF 
6 ADDHYD 
6 ADDHYD 
6 DIVERT 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 



6 REACH 3 0 4 5  4 5 4 2 0 0 .  
6 RUNOFF 1 0 0 6  2 1 . 4 7  
6 REACH 3 060  2 3 7 5 4 0 .  
6 REACH 3 067  3 4 5 1 4 0 .  
6 ADDHYD 4 064  5 4 3 
6 RUNOFF 1 0 0 5  6 4- .78 
6 RUNOFF 1 0 0 7  7 3 . 4 8  
6 ADDHYD 4 0 7 5  6 7 1 

J 6 ADDHYD 4 0 7 6  1 3  2 
6 R E S V O R 2  0 1 2  1 1 1 9 9 . 2  

ENDATA 
7 L I S T  1 . 0  
7 INCREM 6 0 . 1 5  
7 COMPUT 7 0 0 1  0 1  0 .  

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  

ENDCMP 1 
ENDJOB 2 

1 REACH A 
8 7 . 7  0 . 4 7  1 1  

1 CP6CP7 
1 BOSS#5 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200qSpi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 1 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST , 1. 0. 1. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.0000 .0300 .lo00 

.4700 .6600 .a200 
1.0000 .9900 .9300 
.4700 .3100 .0300 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 .I000 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 12001Spi2.04TEST 
10:30:25 PASS 1 JOBNO. 1 PAGE 5 

EXECUTIVE CONTROL INCREN MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTINGTIME = .00 RAIN DEPTH = 4.84 RAIN DURATION = 1.00 
.ANT. RUNOFF COND. = 1 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS ) 
12.39 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
2652.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
9.30 CFS .14 .64 1.88 3.93 6.85 10.39 14.51 19.43 
10.50 CFS 2 5 3 2 41 51 64 80 101 131 
11.70 CFS 196 419 998 1876 2542 2593 1984 1122 
12.90 CFS 627 495 419 370 337 309 286 266 
14.10 CFS 248 232 218 207 198 192 186 182 
15.30 CFS 176 171 164 159 153 148 143 137 
16.50 CFS 133 129 127 125 123 121 119 117 
17.70 CFS 115 113 111 109 107 105 103 101 
18.90 CFS 98.76 96.75 94.57 92.62 90.65 88.60 86.41 83.97 
20.10 CFS 81.66 79.74 78.28 77.10 76.07 75.28 74.75 74.28 
21.30 CFS 74.09 73.81 73.57 73.32 73.03 72.52 72.00 71.52 
22.50 CFS 71.05 70.72 70.21 69.69 69.16 68.86 68.63 68.32 
23.70 CFS 68.10 67.82 67.20 64.08 55.49 39.11 21.20 6.63 
24.90 CFS .OO 

RUNOFF ABOVE-BASEFLOW (BASEFLOW = .00 CFS) 
2.18WATERSHEDINCHES; 3461CFS-HRS; 286.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME(HRS) 
13.05 

PEAK DISCHARGE(CFS) PEAK ELEVATIONIFEET) 
1590.2 4.61 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 3461 CFS-HRS; 286.0 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS ) 
13.72 

PEAK DISCHARGE (CFS) 
1122.9 

PEAK ELEVATION (FEET) 
5.66 



TR20 - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOBNO. 1 PAGE 6 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 3461 CFS-HRS; 286.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS ) 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1660.3 (RUNOFF ) 

HRS 
11.25 CFS 
12.45 CFS 
13.65 CFS 
14.85 CFS 
16.05 CFS 
17.25 CFS 
18.45 CFS 
19.65 CFS 
20.85 CFS 
22.05 CFS 
23.25 CFS 
24.45 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 

0 2 10 40 181 604 1257 
1515 972 508 381 317 279 253 
215 200 187 175 164 155 148 
13 9 136 133 129 124 120 116 
109 105 101 98 9 6 9 5 9 4 

90.62 89.11 87.59 86.11 84.82 83.46 82.06 
79.06 77.60 76.00 74.55 72.96 71.43 70.01 
67.07 65.29 63.40 61.78 60.53 59.57 58.78 
57.62 57.25 57.05 56.90 56.72 56.62 56.41 
55.79 55.41 55.01 54.86 54.55 54.10 53.70 
53.28 53.05 52.96 52.73 52.50 51.88 48.81 
23.78 9.43 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.41 WATERSHED INCHES; 2172 CFS-HRS; 179.5 ACRE-FEET. 

OPER4TION ADDHYD XSECTION 12 

PEAK TIME ( HRS ) 
12.34 
13.67 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1708.7 (NULL) 
1333.0 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 
10.50 CFS .45 .97 1.79 2.97 4.58 6.97 11.49 
11.70 CFS 57 203 632 1293 1689 1574 1059 
12.90 CFS 669 809 1005 1186 1297 1332 1314 
14.10 CFS 1185 1101 1014 930 851 779 713 
15.30 CFS 599 550 507 469 43 6 407 3 81 
16.50 CFS 339 323 309 296 284 273 263 
17.70 CFS 246 239 232 226 220 215 210 
18.90 CFS 201 196 192 188 184 180 176 
20.10 CFS 168 165 162 159 156 153 151 
21.30 CFS 146 144 142 141 139 137 13 5 
22.50 CFS 133 132 131 129 129 128 127 
23.70 CFS 126 125 124 120 110 94 80 
24.90 CFS 69.23 68.15 65.91 62.13 56.85 50.62 44.17 
26.10 CFS 32.23 27.09 22.59 18.71 15.40 12.62 10.29 
27.30 CFS 6.77 5.46 4.40 3.53 2.83 2.26 1.80 
28.50 CFS 1.14 .91 .72 .57 .45 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5633 CFS-HRS; 465.5 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME ( HRS ) 
12.34 
13.67 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1708.7 (DIVERT) 
1333.0 (DIVERT) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 SQ.MI. 
10.50 CFS .45 .97 1.79 2.97 4.58 6.97 11.49 22.39 
11.70 CFS 5 7 203 632 1293 1689 1574 1059 662 
12.90 CFS 669 809 1005 1186 1297 1332 1314 1260 
14.10 CFS 1185 1101 1014 93 0 851 779 713 653 
15.30 CFS 599 550 507 469 436 407 3 81 358 
16.50 CFS 339 323 309 296 284 273 263 254 
17.70 CFS 246 239 232 226 220 215 210 205 
18.90 CFS 201 196 192 188 184 180 176 172 
20.10 CFS 168 165 162 159 156 153 151 149 
21.30 CFS 146 144 142 141 139 137 135 134 
22.50 CFS 133 132 131 129 129 128 127 126 
23.70 CFS 126 125 124 120 110 9 4 80 70 
24.90 CFS 69.23 68.15 65.91 62.13 56.85 50.62 44.17 37.96 
26.10 CFS 32.23 27.09 22.59 18.71 15.40 12.62 10.29 8.36 
27.30 CFS 6.77 5.46 4.40 3.53 2.83 2.26 1.80 1.44 
28.50 CFS 1.14 .91 .72 .57 .45 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5633 CFS-HRS; 465.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
149 CFS-HRS; 465.5 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.52 1652.9 4.80 - 
13.85 1326.9 4.24 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.80 WATERSHED INCHES; 5633 CFS-HRS; 465.5 ACRE-FEET. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 8 

OPERATION REACH XSECTZON 25 

PEAK TIME (HRS) 
12.67 
14.01 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1650.4 3.00 
1326.7 2.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) ' 

1.80 WATERSHED INCHES; 5632 CFS-HRS; 465.5 ACRE-FEET 

OPERATION RUNOFF XSECTION 3 

PEAK TIME ( HRS ) 
12.41 

HRS 
9.30 CFS 
10.50 CFS 
11.70 CFS 
12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 
20.10 CFS 
21.30 CFS 
22.50 CFS 
23.70 CFS 
24.90 CFS 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET) 
4180.4 (RUNOFF 

HYDROGRAPH POINTS FOR 
MAIN TIME 1 

.19 
4 0 
304 
1099 
400 
283 
214 
184 
159 
131 
119 
114 
109 
1.99 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 3.94 
5.91 10.42 15.98 22.58 
8 0 100 125 157 

2830 3913 4137 3309 
603 546 501 463 
333 319 308 300 
255 247 238 230 
201 198 194 191 
175 172 168 165 
149 146 142 139 
124 122 121 120 
117 117 116 115 
112 111 110 110 
103 90 66 3 8 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.0 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME(HRS) 
13.25 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2215.5 3.91 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
13.84 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1612.8 4.63 



TR20 - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOBNO. 1 PAGE 9 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME(HRS) 
13.99 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
1612.6 2.96 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.18 WATERSHED INCHES; 5543 CFS-HRS; 458.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME(HRS) 
12.40 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1081.1 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
11.55 CFS 0 6 71 295 685 1006 1065 806 
12.75 CFS 462 299 249 216 195 178 165 154 
13.95 CFS 144 134 126 119 114 110 107 104 
15.15 CFS 102 99 9 6 9 3 9 0 87 8 4 81 
16.35 CFS 78.26 75.89 74.28 73.27 72.29 71.20 70.08 68.92 
17.55 CFS 67.81 66.69 65.67 64.67 63.62 62.46 61.35 60.25 
18.75 CFS 59.05 57.94 56.79 55.57 54.49 53.37 52.24 50.95 
19.95 CFS 49.52 48.21 47.16 46.41 45.76 45.22 44.84 44.55 
21.15 CFS 44.36 44.27 44.14 44.05 43.90 43.74 43.47 43.19 
22.35 CFS 42.93 42.71 42.53 42.23 41.94 ,41.68 41.55 41.43 
23.55 CFS 41.30 41.15 41.02 40.57 38.45 31.89 21.36 10.46 
24.75 CFS 2.62 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.17 WATERSHED INCHES; 1562 CFS-HRS; 129.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME(HRS) 
12.41 
13.97 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1137.5 (NULL) 
1754.5 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 6.00 
10.50 CFS .20 .53 1.17 2.20 3.73 5.82 8.59 
11.70 CFS 2 3 94 324 722 1054 1126 886 
12.90 CFS 496 611 833 1124 1405 1611 1721 
14.10 CFS 1732 1673 1591 1497 1398 1298 1201 
15.30 CFS 1021 940 865 797 73 6 682 633 
16.50 CFS 551 518 488 462 438 416 397 
17.70 CFS 363 348 335 323 312 302 293 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 10 

18.90 CFS 277 270 263 257 251 246 240 234 
20.10 CFS 229 224 219 215 211 207 203 199 
21.30 CFS 196 , 192 189 186 183 180 177 175 
22.50 CFS 172 171 169 167 165 164 163 162 
23.70 CFS 160 159 158 155 148 136 125 116 
24.90 CFS 113 112 110 108 103 96 88 7 9 
26.10 CFS 69.67 61.03 53.00 45.70 39.17 33.39 28.35 23.97 
27.30 CFS 20.20 16.98 14.23 11.90 9.93 8.27 6.88 5.71 
28.50 CFS 4.74 3.92 3.24 2.68 2.21 1.82 1.50 1.24 
29.70 CFS 1.02 .84 .69 .56 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.83 WATERSHEDINCHES; 7105CFS-HRS; 587.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS ) 
12.58 
13.99 

PEAK DISCHARGE (CFS) 
2495.4 
3080.1 

PEAK ELEVATION ( FEET ) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
10.50 CFS .23 .68 1.57 3.07 5.37 8.58 12.86 18.96 
11.70 CFS 3 4 114 374 900 1611 2298 2491 2157 
12.90 CFS 1641 1352 1513 1911 2375 2761 2994 3077 
14.10 CFS 3048 2942 2790 2614 2429 2245 2068 1902 
15.30 CFS 1747 1605 1474 1357 1252 1158 1076 1002 
16.50 CFS 938 880 831 788 749 714 683 654 
17.70 CFS 628 604 583 563 546 530 515 501 
18.90 CFS 488 476 465 454 444 434 425 415 
20.10 CFS 406 397 389 381 373 366 360 353 
21.30 CFS 347 341 336 330 326 321 316 312 
22.50 CFS 308 305 302 299 296 294 292 290 
23.70 CFS 288 286 284 280 272 257 23 6 213 
24.90 CFS 195 184 180 176 169 159 145 13 0 
26.10 CFS 115 100 86 7 4 63 5 3 44 3 7 
27.30 CFS 30.97 25.73 21.32 17.63 14.55 11.98 9.85 8.09 
28.50 CFS 6.63 5.43 4.45 3.63 2.97 2.42 1.98 1.61 
29.70 CFS 1.31 1.07 .87 .71 .57 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHED INCHES; 12737 CFS-HRS; 1052.6 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.58 
13.99 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
2495.4 (DIVERT ) 
3080.1 (DIVERT ) 



TR20 - - - - - - - - - - - ~ - - . - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 11 

HRS 
HYDROGRAPH POINTS FOR 

MAIN TIME INCREMENT = .I50 
CFS .23 .68 1.57 
CFS 3 4 114 374 
CFS 1641 1352 1513 
CFS 3048 2942 2790 
CFS 1747 1605 1474 
CFS 938 880 831 
CFS 628 604 583 
CFS 488 476 465 
CFS 406 397 389 
CFS 347 341 336 
CFS 308 305 3 02 
CFS 288 286 284 
CFS 195 184 180 
CFS 115 100 86 
CFS 30.97 25.73 21.32 
CFS 6.63 5.43 4.45 
CFS 1.31 1.07 .87 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 10.84 
3.07 5.37 8.58 12.86 
900 1611 2298 2491 
1911 2375 2761 2994 
2614 2429 2245 2068 
1357 1252 1158 1076 
788 749 714 683 
563 546 530 515 
454 444 434 425 
381 373 366 360 
330 326 321 316 
299 296 294 292 
280 272 257 236 
176 169 159 145 
74 63 53 44 

17.63 14.55 11.98 9.85 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHED INCHES; 12737 CFS-HRS; 1052.6 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
159 CFS-HRS; 1052.6 ACRE-FEET 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS I 
12.78 
14.21 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET ) 
2366.0 3.60 
3043.2 4.12 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.82 WATERSHED INCHES; 12737 CFS-HRS; 1052.6 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME ( HRS ) 
12.15 
21.38 
22.30 
22.89 

PEAK DISCHARGE (CFS) 
2337.1 
45.5 
43.9 
42.8 

PEAK ELEVATION (FEET 
(RUNOFF) - 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 



TR20 SCS - 

WTlOOYR WHITE TRNK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type 11 Dist, 100-yr Sedrment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 12 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 
9.00 CFS .12 .81 2.31 4.21 6.13 8.18 10.60 
10.20 CFS 17.04 21.18 26.13 31.94 39.10 48.05 58.88 
11.40 CFS 93 123 229 641 1641 2337 1620 
12.60 CFS 410 323 269 240 217 198 184 
13.80 CFS 158 148 138 130 124 120 117 
15 .OO CFS 111 107 104 100 96 93 90 
16.20 CFS 82.70 80.16 79.19 78.39 76.91 75.34 74.29 
17.40 CFS 71.40 70.15 69.34 68.15 66.58 65.58 64.15 
18.60 CFS 61.85 60.24 59.15 57.89 56.28 55.38 54.38 
19.80 CFS 50.92 49.59 48.68 47.85 47.12 46.71 46.04 
21.00 CFS 45.88 45.40 45.46 45.46 45.02 44.95 44.81 
22.20 CFS 43.83 43.86 43.69 42.93 42.68 42.71 42.24 
23.40 CFS 42.14 41.84 41.67 41.59 40.75 34.87 17.56 
24.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2172 CFS-HRS; 179.5 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME ( HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.56 1443.4 4.85 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2174 CFS-HRS; 179.6 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS) 
12.90 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1051.8 3.86 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 2174 CFS-HRS; 179.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME ( HRS ) 
12.81 
14.14 

PEAK DISCHARGE(CFS) 
3398.3 
3348.3 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
9.75 CFS .45 1.07 1.98 3.16 4.61 6.39 8.64 11.51 
10.95 CFS 15 2 0 2 6 3 4 44 58 80 154 
12.15 CFS 383 898 1753 2767 3352 3266 2798 2364 
13.35 CFS 2260 2432 2742 3050 3260 3344 3320 3215 
14.55 CFS 3059 2873 2676 2479 2289 2110 1944 1790 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 13 

15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 
27.75 CFS 
28.95 CFS 
30.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.88 WATERSHED INCHES; 14911 CFS-HRS; 1232.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) 
12.38 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2948.8 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
11.25 CFS 0 1 7 45 264 936 2010 2815 
12.45 CFS 2869 2084 1153 759 632 547 493 452 
13.65 CFS 418 3 89 363 340 319 301 2 87 277 
14.85 CFS 269 263 256 249 241 233 225 218 
16.05 CFS 211 204 196 190 186 184 181 178 
17.25 CFS 175 172 170 167 164 162 159 156 
18.45 CFS 153 150 147 145 142 139 136 133 
19.65 CFS 130 127 123 120 117 116 114 113 
20.85 CFS 112 111 110 110 110 110 109 109 
22.05 CFS 108 107 107 106 106 105 104 104 
23.25 CFS 103 103 103 102 102 101 95 80 
24.45 CFS 51.97 23.95 5.33 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.33 WATERSHED INCHES; 4091 CFS-HRS; 338.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
12.51 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
2316.5 I RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 3.48 SQ.MI. 
10.95 CFS 0 2 5 14 2 9 6 8 200 557 
12.15 CFS 1200 1896 2284 2235 1778 1088 639 525 
13.35 CFS 453 404 370 342 3 17 295 276 259 
14.55 CFS 245 234 225 219 213 207 201 195 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 14 

15.75 CFS 
15.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.57 WATERSHED INCHES; 3534 CFS-HRS; 292.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.43 5168.0 (NULL) 

HRS MAIN 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM 
TIME INCREMENT = .I50 hr, DRAINAGE AREA = 

0 2 5 14 3 6 113 
3209 4711 5153 4318 2931 1847 
946 856 788 730 680 635 
532 511 495 482 469 456 
414 400 387 373 360 348 
329 324 319 313 308 303 
289 284 278 273 268 263 
247 242 237 231 224 219 
206 204 202 200 199 198 
197 196 195 194 192 191 
188 187 186 185 185 , 184 
174 151 109 63 2 6 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.43 WATERSHED INCHES; 7625 CFS-HRS; 630.2 ACRE-FEET 

OPERATION ADDHYD XSECTION 76 

PEAK TIME ( HRS ) 
12.55 
14.08 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
7134.6 (NULL) 
3980.1 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
9.75 CFS .45 1.07 1.98 3.16 4.61 6.39 8.64 11.52 
10.95 CFS 16 2 2 3 2 4 8 80 171 544 -1646 
12.15 CFS 3592 5609 6906 7085 6283 5114 4069 3436 
13.35 CFS 3206 3288 3530 3781 3940 3979 3914 3775 
14.55 CFS 3591 3384 3171 2961 2759 2567 2386 2218 
15.75 CFS 2063 1922 1794 1679 1574 1481 1401 1331 
16.95 CFS 1270 1216 1169 1125 1085 1048 1014 983 
18.15 CFS 954 928 903 880 858 837 817 798 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
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19.35 CFS 780 
20.55 CFS 652 
21.75 CFS 581 . 
22.95 CFS 535 
24.15 CFS 501 
25.35 CFS 197 
26.55 CFS 92.95 
27.75 CFS 23.29 
28.95 CFS 4.88 
30.15 CFS .96 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.70 WATERSHED INCHES; 22536 CFS-HRS; 1862.4 ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1199.2 FEET) CAN 
ADD .456 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2117.87 AC-FT ( .16 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1208.27. * * * 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
27.00 

PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET ) 
56.1 * 1208.94 

* FIRST POINT OF FLAT PEAK 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 52 CFS 
RESVOR ( 92. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
8.85 CFS .21 .21 .21 
10.05 CFS .21 .21 .21 
11.25 CFS .26 .28 .32 
12.45 CFS 8.84 12.80 16.46 
13.65 CFS 27.20 28.63 29.94 
14.85 CFS 37.46 38.49 39.39 
16.05 CFS 43.22 43.71 44.17 
17.25 CFS 46.43 46.75 47.06 
18.45 CFS 48.69 48.94 49.18 
19.65 CFS 50.49 50.69 50.89 
20.85 CFS 51.97 52.14 52.30 
22.05 CFS 53.25 53.40 53.55 
23.25 CFS 54.41 54.54 54.68 
24.45 CFS 55.46 55.56 55.65 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 20.57 

.21 .21 .21 .21 

.22 .22 .23 .23 

.39 .59 1.21 2.69 
19.01 21.07 22.74 24.23 
31.28 32.62 33.92 35.17 
40.15 40.86 41.51 42.12 
44.60 45.00 45.39 45.75 
47.35 47.64 47.92 ,48.18 
49.41 49.63 49.85 50.07 
51.08 51.26 51.45 51.63 
52.47 52.63 52.79 52.94 
53.70 53.84 53.98 54.13 
54.82 54.95 55.09 55.22 
55.71 55.77 55.82 55.86 



TR20 - - - - - - - - . . . - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Drst, 100-yr Sedlrnent Storage, 1200'Sp12.04TEST 
10:30:25 PASS 1 JOB NO. 1 PAGE 16 

25.65 CFS 55.94 55.97 56.00 56.03 56.05 56.07 56.08 56.09 
26.85 CFS 56.10 56.10 56.10 56.09 56.09 56.08 56.07 56.06 
28.05 CFS 56.05 -56.04 56.02 56.01 56.00 55.98 55.97 55.95 
29.25 CFS 55.94 55.92 55.91 55.89 55.87 55.86 55.84 55.83 
30.45 CFS 55.81 55.79 55.78 55.76 55.74 55.73 55.71 55.70 
31.65 CFS 55.68 55.66 55.65 55.63 55.61 55.60 55.58 55.56 
32.85 CFS 55.55 55.53 55.52 55.50 55.48 55.47 55.45 55.43 
34.05 CFS 55.42 55.40 55.39 55.37 55.35 55.34 55.32 55.30 
35.25 CFS 55.29 55.27 55.26 55.24 55.22 55.21 55.19 55.17 
36.45 CFS 55.16 55.14 55.13 55.11 55.09 55.08 55.06 55.04 
37.65 CFS 55.03 55.01 55.00 54.98 54.96 54.95 54.93 54.92 
38.85 CFS 54.90 54.88 54.87 54.85 54.83 54.82 54.80 54.79 
40.05 CFS 54.77 54.75 54.74 54.72 54.71 54.69 54.67 54.66 
41.25 CFS 54.64 54.63 54.61 54.59 54.58 54.56 54.55 54.53 
42.45 CFS 54.51 54.50 54.48 54.47 54.45 54.43 54.42 54.40 
43.65 CFS 54.39 54.37 54.35 54.34 54.32 54.31 54.29 54.27 
44.85 CFS 54.26 54.24 54.23 54.21 54.19 54.18 54.16 54.15 
46.05 CFS 54.13 54.11 54.10 54.08 54.07 54.05 54.04 54.02 
47.25 CFS 54.00 53.99 53.97 53.96 53.94 53.92 53.91 53.89 
48.45 CFS 53.88 53.86 53.85 53.83 53.81 53.80 53.78 53.77 
49.65 CFS 53.75 53.73 53.72 53.70 53.69 53.67 53.66 53.64 
50.85 CFS 53.62 53.61 53.59 53.58 53.56 53.55 53.53 53.51 
52.05 CFS 53.50 53.48 53.47 53.45 53.44 53.42 53.40 53.39 
53.25 CFS 53.37 53.36 53.34 53.33 53.31 53.29 53.28 53.26 
54.45 CFS 53.25 53.23 53.22 53.20 53.18 53.17 53.15 53.14 
55.65 CFS 53.12 53.11 53.09 53.08 53.06 53.04 53.03 53.01 
56.85 CFS 53.00 52.98 52.97 52.95 52.94 52.92 52.90 52.89 
58.05 CFS 52.87 52.86 52.84 52.83 52.81 52.80 52.78 52.76 
59.25 CFS 52.75 52.73 52.72 52.70 52.69 52.67 52.66 52.64 
60.45 CFS 52.62 52.61 52.59 52.58 52.56 52.55 52.53 52.52 
61.65 CFS 52.50 52.49 52.47 52.46 52.44 52.42 52.41 52.39 
62.85 CFS 52.38 52.36 52.35 52.33 52.32 52.30 52.29 52.27 
64.05 CFS 52.26 52.24 52.22 52.21 52.19 52.18 52.16 52.15 
65.25 CFS 52.13 52.12 52.10 52.09 52.07 52.06 52.04 52.03 
66.45 CFS 52.01 51.99 51.98 51.96 51.95 51.93 51.92 51.90 
67.65 CFS 51.89 51.87 51.86 51.84 51.83 51.81 51.80 51.78 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.22 WATERSHED INCHES; 2933 CFS-HRS; 242.4 ACRE-FEET. 

---  STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 
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10:30:25 PASS 2 JOB NO. 1 PAGE 17 

EXECUTIVE CONTROL COMPUT. FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.84 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.35 4184.8 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
5.10 CFS .13 .52 1.40 2.79 4.63 6.64 8.71 10.84 
6.30 CFS 13.04 15.32 17.69 20.07 22.48 24.89 27.34 29.88 
7.50 CFS 32.51 35.26 37.94 40.58 43.19 46.02 49.47 53.81 
8.70 CFS 59 6 5 72 7 9 8 6 92 9 8 103 
9.90 CFS 108 115 125 138 153 170 190 213 

11.10 CFS 240 274 317 379 522 915 1887 3187 
12.30 CFS 4117 3956 2908 1555 847 650 548 483 
13.50 CFS 437 400 369 342 318 296 278 263 
14.70 CFS 251 243 236 229 222 215 207 199 
15.90 CFS 192 185 178 172 165 161 158 156 
17.10 CFS 153 150 147 145 142 139 137 135 
18.30 CFS 132 129 127 124 121 119 116 113 
19.50 CFS 111 108 106 103 100 97 9 6 94 
20.70 CFS 92.72 91.70 91.01 90.41 90.12 89.73 89.41 89.04 
21.90 CFS 88.64 87.99 87.32 86.72 86.09 85.65 84.99 84.34 
23.10 CFS 83.65 83.23 82.92 82.49 82.21 ,81.83 81.21 77.53 
24.30 CFS 66.71 47.19 25.43 7.73 .56 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 5435 CFS-HRS; 449.1 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET) 
12.88 2472.1 5.39 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 5435 CFS-HRS; 449.2 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS ) PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
13.57 1695.1 6.47 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 5435 CFS-HRS; 449.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS ) 
12.30 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3544.1 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
7.50 CFS .18 .76 1.87 
8.70 CFS 15.26 18.71 22.53 
9.90 CFS 4 7 53 60 
11.10 CFS 142 168 202 
12.30 CFS 3544 3002 1767 
13.50 CFS 365 336 311 
14.70 CFS 217 211 205 
15.90 CFS 167 162 155 
17.10 CFS 135 133 130 
18.30 CFS 117 114 112 
19.50 CFS 98.28 96.12 93.47 
20.70 CFS 82.66 81.96 81.37 
21.90 CFS 79.45 78.84 78.25 
23.10 CFS 75.10 74.86 74.48 
24.30 CFS 54.27 33.26 13.11 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 2.38 
3.49 5.37 7.39 9.65 
26.64 30.95 35.15 39.09 

6 9 79 9 1 105 
251 377 784 1764 
849 621 512 445 
289 269 252 237 
200 193 186 180 
149 145 142 140 
128 125 123 121 
110 107 105 103 

90.67 88.28 86.41 84.96 
81.02 80.75 80.42 80.23 
77.61 77.35 76.85 76.17 
74.29 73.93 73.56 72.64 

.oo 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.77 WATERSHED INCHES; 4254 CFS-HRS; 351.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.30 
13.51 

HRS 
6.15 
7.35 
8.55 
9.75 
10.95 

PEAK DISCHARGE (CFS ) 
3754.5 
2051.4 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

CFS .28 .59 1.05 
CFS 7.43 9.18 11.47 
CFS 35.24 40.60 46.43 
CFS 89 97 108 
CFS 208 235 269 
CFS 3209 3754 3262 
CFS 2013 2051 2020 
CFS 1332 1220 1117 
CFS 670 621 578 
CFS 408 390 373 
CFS 303 295 287 
CFS 248 242 237 
CFS 207 203 199 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.84 
1.69 2.51 3.49 4.64 
14.39 17.93 21.83 25.96 
52.71 59.43 66.56 73.86 
120 133 149 166 
311 371 508 930 
2132 1409 1464 1673 
1942 1834 1710 1581 
1023 937 859 788 
539 504 474 449 
359 345 333 322 
280 272 266 260 
231 225 220 215 
196 193 190 188 



TR20 - - - - - - - - - - - - - - - - - - - - - - . . - - . - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
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21.75 CFS 183 181 178 176 174 173 171 170 
22.95 CFS 168 167 166 165 164 163 161 160 
24.15 CFS 155 % 140 119 98 8 4 8 3 81 77 
25.35 CFS 71.00 64.28 57.19 50.18 43.55 37.46 31.98 27.13 
26.55 CFS 22.89 19.22 16.07 13.39 11.12 9.21 7.61 6.27 
27.75 CFS 5.15 4.23 3.46 2.83 2.31 1.88 1.53 1.25 
28.95 CFS 1.01 .82 .66 .54 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9689 CFS-HRS; 800.7 ACRE-FEET 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
12.30 
13.51 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3754.5 (DIVERT ) 
2051.4 (DIVERT) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
6.15 CFS .28 .59 1.05 
7.35 CFS 7.43 9.18 11.47 
8.55 CFS 35.24 40.60 46.43 
9.75 CFS 8 9 9 7 108 
10.95 CFS 208 235 269 
12.15 CFS 3209 3754 3262 
13.35 CFS 2013 2051 2020 
14.55 CFS 1332 1220 1117 
15.75 CFS 670 621 578 
16.95 CFS 408 390 373 
18.15 CFS 303 295 287 
19.35 CFS 248 242 237 
20.55 CFS 207 203 199 
21.75 CFS 183 181 178 
22.95 CFS 168 167 166 
24.15 CFS 155 140 119 
25.35 CFS 71.00 64.28 57.19 
26.55 CFS 22.89 19.22 16.07 
27.75 CFS 5.15 4.23 3.46 
28.95 CFS 1.01 .82 .66 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 4.84 
1.69 2.51 3.49 4.64 
14.39 17.93 21.83 25.96 
52.71 59.43 66.56 73.86 
120 133 149 166 
311 371 508 930 

2132 1409 1464 1673 
1942 1834 1710 1581 
1023 937 859 788 
539 504 474 449 
359 345 333 322 
280 272 266 260 
231 225 220 215 
196 193 190 188 
176 174 173 171 
165 164 163 161 
98 84 83 81 

50.18 43.55 37.46 31.98 
13.39 11.12 9.21 7.61 
2.83 2.31 1.88 1.53 
.54 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9689 CFS-HRS; 800.7 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
181 CFS-HRS; 800.7 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS ) 
12.46 
13.66 

PEAK DISCHARGE (CFS) 
3745.9 
2050.8 

PEAK ELEVATION(FEET) 
7.54 
5.46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9688 CFS-HRS; 800.7 ACRE-FEET. 

** '  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * t *  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
12.46 
13.66 

PEAK DISCHARGE(CFS) 
3745.9 
2050.8 

PEAK ELEVATION(FEET) 
4.77 
3.42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.10 WATERSHED INCHES; 9688 CFS-HRS; 800.7 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS ) 
12.37 

PEAK DISCHARGE (CFS) 
6595.8 

PEAK ELEVATION(FEET) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 3.94 SQ.MI. 
5.10 CFS .18 .77 2.08 4.21 7.06 10.26 13.60 17.00 
6.30 CFS 20.52 24.14 27.88 31.66 35.49 39.36 43.29 47.37 
7.50 CFS 51.57 55.98 60.28 64.50 68.70 73.17 78.64 85.39 
8.70 CFS 9 4 103 114 125 13 6 147 156 164 
9.90 CFS 172 184 199 219 242 269 300 337 
11.10 CFS 381 434 502 599 801 1425 2812 4862 
12.30 CFS 6417 6374 4913 2732 1425 1070 899 785 
13.50 CFS 710 648 597 553 513 478 448 424 
14.70 CFS 405 391 379 368 357 345 332 320 
15.90 CFS 309 298 287 276 266 259 254 250 
17.10 CFS 246 241 237 232 228 224 220 216 
18.30 CFS 212 207 203 199 195 191 186 - 182 
19.50 CFS 178 174 170 165 160 156 153 151 
20.70 CFS 149 147 146 145 144 144 143 143 
21.90 CFS 142 141 140 139 138 137 13 6 13 5 
23.10 CFS 134 133 133 132 13 2 131 130 125 
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24.30 CFS 109 7 9 45 16 2 0 

RUNOFF ABOVE BASEFLOW- (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS) 
13.07 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3654.0 4.47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME(HRS) 
13.65 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2549.9 5.46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK DISCHARGE(CFS) 
2549.9 

PEAK ELEVATION(FEET) 
3.82 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.42 WATERSHED INCHES; 8703 CFS-HRS; 719.2 ACRE-FEET 

OPERATION RUNOFF XSECTION 4 

PEAK TIME(HRS) 
12.34 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
2706.6 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
8.40 CFS .37 1.15 2.56 4.55 7.03 9.79 12.80 15.90 
9.60 CFS 18.97 22.03 25.35 29.41 34.33 40.38 47.54 55.92 
10.80 CFS 6 6 7 8 9 3 111 135 170 252 530 
12.00 CFS 1174 2106 2683 2487 1692 848 537 - 440 
13.20 CFS 377 337 306 282 261 242 225 211 
14.40 CFS 198 188 181 175 171 166 161 155 
15.60 CFS 150 145 140 135 13 0 125 121 118 
16.80 CFS 116 114 112 110 108 106 104 103 
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18.00 CFS 101 99 97 9 5 93 91 90 88 
19.20 CFS 85.71 83.93 82.12 80.26 78.21 75.94 73.86 72.20 
20.40 CFS 70.92 7 69.85 68.93 68.30 67.81 67.43 67.23 66.97 
21.60 CFS 66.76 66.52 66.22 65.72 65.24 64.77 64.41 64.08 
22.80 CFS 63.57 63.07 62.63 62.37 62.15 61.89 61.64 61.38 
24.00 CFS 60.82 57.46 47.91 31.95 15.41 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.54 WATERSHED INCHES; 3372 CFS-HRS; 278.7 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS ) 
12.35 
13.61 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3037.8 (NULL) 
2834.5 (NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
6.15 CFS .37 .78 1.42 
7.35 CFS 10.61 12.97 15.53 
8.55 CFS 35.47 40.49 46.18 
9.75 CFS 9 2 101 112 

10.95 CFS 209 234 264 
12.15 CFS 2380 2997 2871 
13.35 CFS 2691 2815 2832 
14.55 CFS 2020 1860 1709 
15.75 CFS 1021 942 871 
16.95 CFS 587 557 529 
18.15 CFS 412 398 386 
19.35 CFS 327 320 312 
20.55 CFS 271 266 261 
21.75 CFS 235 231 228 
22.95 CFS 213 211 209 
24.15 CFS 197 187 170 
25.35 CFS 118 108 97 
26.55 CFS 43.26 37.00 31.52 
27.75 CFS 11.33 9.48 7.92 
28.95 CFS 2.61 2.16 1.79 
30.15 CFS .56 .46 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 6.00 
2.31 3.46 4.88 6.55 
18.27 21.18 24.25 27.54 
52.50 59.30 66.66 74.50 
124 138 153 170 
302 3 52 452 750 
2217 1634 1714 2074 
2772 2660 2516 2355 
1569 1438 1318 1208 
808 752 702 659 
504 481 461 443 
374 364 354 345 
305 297 290 283 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.12 WATERSHED INCHES; 12073 CFS-HRS; 997.7 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS ) 
12.42 
13.63 

PEAK DISCHARGE (CFS ) PEAK ELEVATION (FEET) 
6655.4 (NULL) 
4883.1 (NULL) 
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HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
6.15 CFS .47 1.06 2.00 3.35 5.14 7.37 10.02 
7.35 CFS 16.54 20.38 24.68 29.70 35.53 42.12 49.31 
8.55 CFS 6 6 7 6 8 7 9 9 112 126 141 
9.75 CFS 173 190 210 232 258 286 318 
10.95 CFS 3 94 442 499 570 663 822 1257 
12.15 CFS 4290 6186 6616 5486 3784 3135 3537 
13.35 CFS 4569 4825 4882 4792 4603 4352 4067 
14.55 CFS 3476 3195 2931 2687 2462 2256 2068 
15.75 CFS 1747 1612 1493 1387 1291 1207 1134 
16.95 CFS 1015 965 919 877 840 806 776 
18.15 CFS 725 702 681 661 643 626 611 
19.35 CFS 581 568 554 541 528 515 503 
20.55 CFS 482 473 464 455 447 440 433 
21.75 CFS 420 414 409 403 398 394 3 90 
22.95 CFS 383 379 376 374 371 368 366 
24.15 CFS 3 57 342 310 272 234 219 214 
25.35 CFS 194 179 162 144 127 111 9 6 
26.55 CFS 70.47 59.96 50.80 42.89 36.08 30.27 25.33 
27.75 CFS 17.62 14.65 12.16 10.08 8.34 6.89 5.69 
28.95 CFS 3.86 3.18 2.61 2.14 1.76 1.44 1.18 
30.15 CFS .79 .64 .52 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.11 WATERSHED INCHES; 21762 CFS-HRS; 1798.4 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME(HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.42 6655.4 (DIVERT) 
13.63 4883.1 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 SQ.MI. 
6.15 CFS .47 1.06 2.00 3.35 5.14 7.37 10.02 13.09 
7.35 CFS 16.54 20.38 24.68 29.70 35.53 42.12 49.31 57.09 
8.55 CFS 66 7 6 87 9 9 112 126 141 157 
9.75 CFS 173 190 210 232 258 286 318 353 
10.95 CFS 394 442 499 570 663 822 1257 2342 
12.15 CFS 4290 6186 6616 5486 3784 3135 3537 4103 
13.35 CFS 4569 4825 4882 4792 4603 4352 4067 3770 
14.55 CFS 3476 3195 2931 2687 2462 2256 2068 1898 
15.75 CFS 1747 1612 1493 1387 1291 1207 1134 -1071 
16.95 CFS 1015 965 919 877 840 806 776 749 
18.15 CFS 725 702 681 661 643 626 611 595 
19.35 CFS 581 568 554 541 528 515 503 492 
20.55 CFS 482 473 464 455 447 440 433 426 
21.75 CFS 420 414 409 403 398 394 390 386 
22.95 CFS 383 379 376 374 371 368 366 363 
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24.15 CFS 357 342 310 272 234 219 214 206 
25.35 CFS 194 179 162 144 127 111 96 82 
26.55 CFS 70.47 , 59.96 50.80 42.89 36.08 30.27 25.33 21.15 
27.75 CFS 17.62 14.65 12.16 10.08 8.34 6.89 5.69 4.69 
28.95 CFS 3.86 3.18 2.61 2.14 1.76 1.44 1.18 .96 
30.15 CFS .79 .64 .52 .43 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.11 WATERSHED INCHES; 21762 CFS-HRS; 1798.4 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
187 CFS-HRS; 1798.4 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
12.59 
13.81 

PEAK DISCHARGE (CFS) 
6518.7 
4868.2 

PEAK ELEVATION(FEET) 
6.36 
5.40 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.11 WATERSHED INCHES; 21764 CFS-HRS; 1798.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) 
12.13 
21.34 
22.28 
22.88 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
3533.0 (RUNOFF ) 
54.5 (RUNOFF) 
52.4 ( RUNOFF ) 
51.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .150 hr, DRAINAGE AREA = 1.47 SQ.MI. 
4.95 CFS .35 1.16 2.30 3.54 4.82 6.10 7.41 8.75 
6.15 CFS 10.17 11.60 13.10 14.60 16.08 17.56 19.08 20.76 
7.35 CFS 22.35 24.15 25.90 27.28 28.75 30.65 32.91 35.85 
8.55 CFS 39.68 43.85 48.29 52.55 57.02 61.30 63.97 66.18 
9.75 CFS 69 7 5 8 2 90 100 111 124 139 
10.95 CFS 158 180 207 247 303 504 1217 2709 
12.15 CFS 3523 2295 843 537 419 347 308 278 
13.35 CFS 252 233 216 200 186 174 163 - 155 
14.55 CFS 150 146 142 138 133 128 124 119 
15.75 CFS 115 111 107 102 98 97 96 94 
16.95 CFS 92.08 90.71 89.18 87.03 85.44 84.37 82.85 80.87 
18.15 CFS 79.61 77.82 76.20 74.91 72.91 71.54 69.96 67.97 
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19.35 CFS 66.86 65.61 63.51 61.36 59.72 58.59 57.57 56.67 
20.55 CFS 56.14 55.30 55.20 55.06 54.45 54.50 54.48 53.93 
21.75 CFS 53.82 , 53.63 52.67 52.41 52.42 52.19 51.26 50.94 
22.95 CFS 50.96 50.37 50.29 50.22 49.84 49.62 49.49 48.49 
24.15 CFS 41.51 20.88 2.99 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3336 CFS-HRS; 275.7 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
12.38 2337.7 5.65 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3339 CFS-HRS; 275.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME ( HRS PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.69 1716.1 4.72 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.52 WATERSHED INCHES; 3339 CFS-HRS; 275.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.60 8202.1 (NULL) 
13.71 5388.6 (NULL) 

HRS MAIN 
5.40 CFS 
6.60 CFS 
7.80 CFS 
9.00 CFS 

10.20 CFS 
11.40 CFS 
12.60 CFS 
13.80 CFS 
15.00 CFS 
16.20 CFS 
17.40 CFS 
18.60 CFS 
19.80 CFS 
21.00 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 
.23 .60 1.16 1.90 2.82 3.95 5.32 

9.18 11.77 14.85 18.41 22.41 26.86 31.74 
43 49 57 6 5 7 3 8 3 93 
119 134 150 168 187 206 225 
269 295 325 359 398 441 491 
619 704 814 992 1442 2591 4797 
8201 7330 5580 4576 4589 4910 5219 
5360 5216 4983 4696 4380 4056 3739 
3157 2898 2661 2444 2247 2068 1908 
1639 1526 1424 1333 1254 1186 1127 
1024 980 940 904 871 842 815 
767 746 726 707 690 673 657 
627 612 597 583 569 556 545 
524 514 505 497 490 483 476 
464 458 453 448 444 440 436 
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23.40 CFS 428 425 422 420 417 414 408 393 
24.60 CFS 359 314 269 243 230 218 204 187 
25.80 CFS 168 1 149 131 114 99 85 7 3 62 
27.00 CFS 52.45 44.29 37.27 31.28 26.18 21.86 18.22 15.15 
28.20 CFS 12.58 10.43 8.63 7.14 5.89 4.86 4.00 3.29 
29.40 CFS 2.70 2.22 1.82 1.49 1.22 1.00 .82 .67 
30.60 CFS .54 .44 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.16WATERSHEDINCHES; 25103 CFS-HRS; 2074.5ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS ) 
12.33 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
6605.5 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
7.80 CFS .18 .92 2.59 5.38 9.19 13.72 19.00 24.98 
9.00 CFS 31.77 39.17 47.06 54.97 62.61 70.09 78.34 88.71 

10.20 CFS 101 117 136 157 183 214 252 298 
11.40 CFS 360 447 681 1369 3042 5278 6575 5959 
12.60 CFS 4010 2089 1286 1049 897 801 730 670 
13.80 CFS 621 576 537 501 473 449 431 418 
15.00 CFS 407 396 3 83 370 357 344 332 321 
16.20 CFS 309 297 287 280 276 272 267 262 
17.40 CFS 258 253 248 244 240 236 231 227 
18.60 CFS 222 217 213 208 204 199 195 191 
19.80 CFS 186 180 175 171 168 166 164 162 
21.00 CFS 161 160 160 159 159 158 157 156 
22.20 CFS 155 154 153 152 151 150 149 148 
23.40 CFS 147 147 146 146 144 136 112 74 
24.60 CFS 35.28 7.94 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.67 WATERSHED INCHES; 8243 CFS-HRS; 681.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS ) 
12.46 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
4569.3 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
7.05 CFS .40 1.20 2.57 
8.25 CFS 18.90 22.23 26.02 
9.45 CFS 61 68 74 
10.65 CFS 139 158 181 
11.85 CFS 800 1583 2830 
13.05 CFS 990 803 686 
14.25 CFS 405 379 357 

ALTERNATE = 2, STORM = 1 
hr, DRAINAGE AREA = 3.48 
4.63 7.18 10.00 12.89 
30.48 35.60 41.41 47.76 

81 88 97 109 
208 241 284 343 

4050 4565 4219 3139 
608 553 508 469 
340 326 316 3 07 



TR20 . - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 2 JOB NO. 1 PAGE 27 

15.45 CFS 288 278 268 259 250 241 232 224 
16.65 CFS 217 212 208 204 201 197 194 190 
17.85 CFS 187 183 180 177 173 170 167 163 
19.05 CFS 160 156 153 149 146 143 139 135 
20.25 CFS 132 129 126 124 123 122 121 120 
21.45 CFS 120 119 119 118 118 117 116 115 
22.65 CFS 114 114 113 112 111 111 110 110 
23.85 CFS 110 109 105 9 6 7 7 5 2 2 8 10 
25.05 CFS .64 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 6521 CFS-HRS; 538.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME ( HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.37 10903.6 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 8 .26 SQ .MI. 
7.05 CFS .40 1.20 2.57 4.63 7.20 10.18 13.81 18.41 
8.25 CFS 24 3 1 40 49 61 7 3 8 7 102 
9.45 CFS 116 130 144 159 177 199 226 258 

10.65 CFS 296 341 395 460 539 644 790 1145 
11.85 CFS 2169 4626 8109 10625 10524 8229 5227 3076 
13.05 CFS 2039 1700 1487 1337 1224 1128 1045 972 
14.25 CFS 906 851 806 771 744 723 702 681 
15.45 CFS 658 63 5 612 591 570 549 529 511 
16.65 CFS 497 488 480 472 463 455 447 439 
17.85 CFS 431 423 416 408 400 392 3 84 376 
19.05 CFS 368 360 3 52 344 337 328 319 310 
20.25 CFS 303 297 292 288 285 283 281 280 
21.45 CFS 279 278 277 276 274 272 270 268 
22.65 CFS 267 265 263 261 259 258 257 256 
23.85 CFS 255 253 241 208 151 88 3 6 10 
25.05 CFS .64 .Oo 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.77 WATERSHED INCHES; 14763 CFS-HRS; 1220.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS 
12.47 
13.62 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
17781.2 (NULL) 
6601.3 (NULL) - 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
5.40 CFS .23 .60 1.16 1.90 2.82 3.95 5.32 7.04 
6.60 CFS 9.18 11.78 14.94 18.81 23.61 29.43 36.37 44.23 
7.80 CFS 5 3 63 7 5 8 9 105 123 143 166 
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9.00 CFS 
10.20 CFS 
11.40 CFS 
12.60 CFS 
13.80 CFS 
15.00 CFS 
16.20 CFS 
17.40 CFS 
18.60 CFS 
19.80 CFS 
21.00 CFS 
22.20 CFS 
23.40 CFS 
24.60 CFS 
25.80 CFS 
27.00 CFS 
28.20 CFS 
29.40 CFS 
30.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
3.00 WATERSHED INCHES; 39860 CFS-HRS; 3294.1 ACRE-FEET. 

- - -  XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1199.2 FEET) CAN 
ADD .456 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 3008.98 AC-FT ( .23 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1211.34. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
20.35 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
872.6 1212.31 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .159/hr, DRAINAGE AREA = 20.57 SQ.MI. 
4.50 CFS .21 .21 .21 .21 .21 .21 .21 .21 
5.70 CFS .21 .21 .21 .21 .22 .22 .22 .23 
6.90 CFS .24 .25 .26 .27 .29 .31 .34 .37 
8.10 CFS .41 .46 .51 .58 .65 .74 .84 .96 
9.30 CFS 1.09 1.24 1.41 1.60 1.81 2.03 2.29 2.56 
10.50 CFS 2.87 3.22 3.62 4.06 4.56 5.14 5.80 6.58 
11.70 CFS 7.55 9.00 11.61 16.28 22.14 29.21 35.04 39.83 
12.90 CFS 42.90 45.10 46.96 48.79 50.66 52.58 54.49 56.34 
14.10 CFS 58.12 59.80 61.38 62.84 63.81 64.66 65.45 66.18 
15.30 CFS 66.85 67.48 68.06 68.60 69.10 69.56 70.00 70.41 
16.50 CFS 70.79 71.15 71.49 71.81 72.12 72.42 72.70 72.98 
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WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type 11 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 2 JOB NO. 1 PAGE 29 

CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 
CFS 

35.70 CFS 72.38 72.37 72.35 72.34 72.32 72.31 72.30 72.28 
36.90 CFS 72.27 72.25 72.24 72.22 72.21 72.20 72.18 72.17 
38.10 CFS 
39.30 CFS 
40.50 CFS 
41.70 CFS 
42.90 CFS 
44.10 CFS 
.45.30 CFS 
46.50 CFS 
47.70 CFS 
48.90 CFS 
50.10 CFS 
51.30 CFS 
52.50 CFS 
53.70 CFS 
54.90 CFS 
56.10 CFS 
57.30 CFS 
58.50 CFS 
59.70 CFS 
60.90 CFS 
62.10 CFS 
63.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.71 WATERSHED INCHES; 9477 CFS-HRS; 783.2 ACRE-FEET. 

- -  STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - . - . - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
0 7 / 2 3 / * *  500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 PASS 3 JOB NO. 1 PAGE 30 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SW-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 SUMMARY, JOB NO. 1 PAGE 31 

SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTIONI STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 4.84 inches AND 24.00 hr DURATION, BEGINS AT .O hrs 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT .I50 HOURS 

ALTERNATE 1 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 1 RUNOFF 2.46 2.18 --- 12.39 2652 1078.0 
XSECTION 5 REACH 2.46 2.18 4.61 13.05 1590 646.3 
XSECTION 10 REACH 2.46 2.18 5.66 13.72 1123 456.5 
XSECTION 2 RUNOFF 2.38 1.41 12.34 1660 697.5 --- 

XSECTION 12 ADDHYD 4.84 1.80 - - - 12.34 1709 353.1 

XSECTION 12 DIVERT 4.84 1.80 --- 12.34 1709 353.1 
XSECTION 200 DIVERT .00 1.80 --- .oo 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.80 4.80 12.52 1653 341.5 
XSECTION 25 REACH 4.84 1.80 3.00 12.67 1650 340.9 
XSECTION 3 RUNOFF 3.94 2.18 --- 12.41 4180 1060.9 

XSECTION 30 REACH 3.94 2.18 3.91 13 ,25 2215 562.2 
XSECTION 5 REACH 3.94 2.18 4.63 13.84 1613 409.4 
XSECTION 25 REACH 3.94 2.18 2.96 13.99 1613 409.4 
XSECTION 4 RUNOFF 2.06 1.17 --- 12.40 1081 524.8 
XSECTION 34 ADDHYD 6.00 1.83 --- 13.97 1754 292.3 

XSECTION 35 ADDHYD 10.84 1.82 13.99 3080 284.1 - - -  

XSECTION 35 DIVERT 10.84 1.82 13.99 3080 284.1 - - -  

XSECTION 199 DIVERT .OO 1.82 - - - .oo 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.82 4.12 14.21 3043 280.7 
XSECTION 6 RUNOFF 1.47 2.29 - - -  12.15 2337 1589.8 

XSECTION 60 REACH 1.47 2.29 4.85 12.56 1443 981.6 
XSECTION 67 REACH 1.47 2.29 3.86 12.90 1052 715.6 
XSECTION 64 ADDHYD 12.31 1.88 --- 12.81 3398 276.0 
XSECTION 5 RUNOFF 4.78 1.33 --- 12.38 2949 616.9 
XSECTION 7 RUNOFF 3.48 1.57 --- 12.51 2317 665.8 

XSECTION 75 ADDHYD 8.26 1.43 - - -  12.43 5168 625.7 
XSECTION 76 ADDHYD 20.57 1.70 12.55 71%- 346.9 - - -  

STRUCTURE 1 RESVOR 20.57 .22 1208.94 27.00F ?- 56F 2-7 
L-- - \ 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 SUMMARY, JOB NO. 1 PAGE 32 

SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

XSECTION 1 RUNOFF 2.46 3.42 
XSECTION 5 REACH 2.46 3.42 
XSECTION 10 REACH 2.46 3.42 
XSECTION 2 RUNOFF 2.38 2.77 
XSECTION 12 ADDHYD 4.84 3.10 

XSECTION 12 DIVERT 4.84 3.10 
XSECTION 200 DIVERT .OO 3.10 
XSECTION 20 REACH 4.84 3.10 
XSECTION 25 REACH 4.84 3.10 
XSECTION 3 RUNOFF 3.94 3.42 

XSECTION 30 REACH 3.94 3.42 
XSECTION 5 REACH 3.94 3.42 
XSECTION 25 REACH 3.94 3.42 
XSECTION 4 RUNOFF 2.06 2.54 
XSECTION 34 ADDHYD 6.00 3.12 

XSECTION 35 ADDHYD 10.84 3.11 
XSECTION 35 DIVERT 10.84 3.11 
XSECTION 199 DIVERT .OO 3.11 
XSECTION 45 REACH 10.84 3.11 
XSECTION 6 RUNOFF 1.47 3.52 

XSECTION 60 REACH 1.47 3.52 
XSECTION 67 REACH 1.47 3.52 
XSECTION 64 ADDHYD 12.31 3.16 
XSECTION 5 RUNOFF 4.78 2.67 
XSECTION 7 RUNOFF 3.48 2.90 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 
10:30:25 SUMMARY, JOB NO. 1 PAGE 33 

S-Y TABLE 1 
, --------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STAMIARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

XSECTION 75 ADDHYD 8.26 2.77 - - -  12.37 10904 1320.1 
XSECTION 76 ADDHYD 20.57 3.00 - - - 12.47 17781 864.4 
STRUCTURE 1 RESVOR 20.57 .71 \1212.311 20.35 \ 873'. 42.4 -_- .-C--. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23jf* 500-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage, 1200'Spi2.04TEST 
10:30:25 SUMMARY, JOB NO. 1 PAGE 34 

SUMMARY TABLE 2 
, -- - - - - - - - - - - - - -  

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
. . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN - - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - -  LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK' TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (X) (MI (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  
5 9100 2593 12.4 1590 13.1 .94 1.21 .454 .613 .23 
10 9100 1590 13.1 1118 13.6 1.08 1.21 .239 .703 .24 
20 3332 1689 12.3 1609 12.4 .12 1.66 .007 .952 .84? 
25 1950 1609 12.4 1605 12.6 .046 1.75 .003 .998 .99? 
30 8865 4137 12.4 2197 13.2 1.19 1.13 .587 .531 .18 

ALTERNATE 2 STORM 1 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200tSpi2.04TEST 
10:30:25 SUMMARY, JOB NO. 1 PAGE 3 5  

SUMMARY TABLE 3 
, --------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

STRUCTURE 1 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 5 6 
ALTERNATE 2 873 

XSECTION 1 2.46 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2652 
ALTERNATE 2 4185 

XSECTION 2 2.38 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1660 
ALTERNATE 2 3544 

XSECTION 3 3.94 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 4180 
ALTERNATE 2 6596 

XSECTION 4 2.06 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1081 
ALTERNATE 2 2707 

XSECTION 5 4.78 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 2949 
ALTERNATE 2 6605 

XSECTION 6 1.47 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 2337 
ALTERNATE 2 3533 

XSECTION 7 3.48 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 2317 
ALTERNATE 2 4569 

XSECTION 10 2.46 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1123 
ALTERNATE 2 1695 

XSECTION 12 4.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1709 
ALTERNATE 2 3754 
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SUMMARY TABLE 3 
, - - - - - - - - - - - - - - - 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . .  
ID (SQ MI) 1 

XSECTION 20 4.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1653 
ALTERNATE 2 3746 

XSECTION 25 3.94 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 1613 
ALTERNATE 2 2550 

XSECTION 30 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2215 
ALTERNATE 2 3654 

XSECTION 34 6.00 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1754 
ALTERNATE 2 3038 

XSECTION 35 10.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 3080 
ALTERNATE 2 6655 

XSECTION 45 10.84 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 3043 
ALTERNATE 2 6519 

XSECTION 60 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1443 
ALTERNATE 2 2338 

XSECTION 64 12.31 
--------------------------- 

ALTERNATE 1 3398 
ALTERNATE 2 8202 

XSECTION 67 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1052 
ALTERNATE 2 1716 

XSECTION 75 8.26 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 5168 
ALTERNATE 2 10904 
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SUMMARY TABLE 3 
, - - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 7135 
ALTERNATE 2 17781 

XSECTION 199 .OO 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 
ALTERNATE 2 

XSECTION 200 .00 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 
ALTERNATE 2 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
07/23/** 500-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage, 1200'Spi2.04TEST 

END- OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = 500IN.DAT 
OUTPUT = 5000UT.OUT 

, GIVEN DATA FILE 
, DATED 07/23/**,10:30:25 

FILES GENERATED - DATED 07/23/**,10:30:25 

FILE 111.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 3, MESSAGES = 8 

JOB ENDED AT 10:30:25 
* * *  TR-20 RUN COMPLETED * * *  







JOB TR-20 WT100YR PASS=001 SUMMARY 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROUTING 
TITLE 200-yr, 24-hr, Type I1 Dlst, 100-yr Sedlment Storage,1200'Splllway 
4 DIMHYD .0556 WT3 
8 0.0 .03 .10 .19 .31 
8 .47 .66 .82 .93 .99 
8 1.0 .99 .93 .82 .66 
8 .47 .31 .03 .OO .OO 
9 ENDTBL 
5 RAINFL 2 .lo00 TYPE I1 
8 .OOOO .0010 ,0020 .0030 .0041 
8 .0051 .0062 .0072 .0083 .0094 
8 .0105 .0116 .0127 .0138 .0150 
8 .0161 .0173 .0184 .0196 .0208 
8 .0220 .0232 .0244 .0257 .0269 
8 .0281 .0294 .0306 .0319 .0332 
8 ,0345 .0358 .0371 .0384 .0398 
8 .0411 .0425 .0439 .0452 .0466 
8 .0480 .0494 .0508 .0523 .0538 
8 ,0553 .0568 .0583 .0598 .0614 
8 .0630 .0646 .0662 .0679 .0696 
8 .0712 .0730 .0747 .0764 .0782 
8 .0800 .0818 .0836 .@a55 .0874 
8 .0892 .0912 .0931 .0950 .0970 
8 .0990 .lo10 .lo30 .I051 .lo72 
8 .lo93 .I114 .I135 .I156 .I178 
8 .I200 .I222 .I246 .I270 .I296 
8 .I322 .I350 .I379 .I408 .I438 
8 .I470 .I502 .I534 .I566 .I598 
8 .I630 .I663 .I697 .I733 .I771 
8 .I810 .I851 .I895 .I941 .I989 
8 .2040 .2094 .2152 .2214 .2280 
8 .2350 .2427 .2513 .2609 .2715 
8 .2830 .3068 .3544 .4308 .5679 
8 .6630 .6820 .6986 .7130 .7252 
8 .7350 .7434 ,7514 .7588 .7656 
8 .7720 ,7780 .7836 .7890 .7942 
8 .7990 .8036 .8080 .8122 .a162 
8 .8200 .a237 .a273 .8308 .8342 
8 .a376 .8409 .8442 .8474 .a505 
8 .a535 .a565 .8594 .8622 .8649 
8 .a676 .8702 .a728 .a753 .8777 
8 .8800 .a823 .a845 .a868 .8890 
8 .8912 .8934 .a955 .a976 .8997 
8 .go18 .go38 .go58 .go78 .go97 
8 .9117 .9136 .9155 .9173 .9192 
8 .9210 .9228 .9245 .9263 .9280 
8 .9297 .9313 .9330 .9346 .9362 
8 .9377 .9393 .9408 .9423 .9438 
8 .9452 .9466 .9480 .9493 .9507 
8 .9520 .9533 .9546 .9559 .9572 
8 .9584 .9597 .9610 .9622 .9635 
8 .9647 .9660 .9672 .9685 .9697 
8 .9709 .9722 .9734 .9746 .9758 
8 .9770 .9782 .9794 .9806 .9818 
8 .9829 .9841 .9853 .9864 .9876 



8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 

REACHC 

REACHB 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

REACHA 



8 10.26 
8 10.94 
8 11.47 
8 11.96 
9 ENDTBL 
2 XSECTN 067 1%. 0 
8 0. 
8 0.35 
8 1.03 
8 1.39 
8 1.94 
8 2.63 
8 3.51 
8 4.62 
8 6.04 
8 7.38 
8 8.77 
8 10.17 
8 11.89 
9 ENDTBL 
3 STRUCT 0 1 
8 1178.0 
8 1188.0 
8 1196.8 
8 1199.2 
8 1202.0 
8 1204.0 
8 1206.0 
8 1208.0 
8 1210.0 
8 1212.0 
8 1213.0 
8 1214.0 
8 1215.0 
8 1216.0 
8 1217.0 
8 1218.0 
8 1219.0 
8 1220.0 
9 ENDTBL 
6 RUNOFF 1 001 1 2.46 
6 REACH 3 005 1 7 9100. 
6 REACH 3 010 7 2 9100. 
6 RUNOFF 1 002 3 2.38 
6 ADDHYD 4 012 2 3 1 
6 DIVERT 6 012 1 4 7 4100. 
6 REACH 3 020 4 7 3332. 
6 REACH 3 025 7 5 1950. 
6 RUNOFF 1 003 6 3.94 
6 REACH 3 030 6 7 8865. 
6 REACH 3 005 7 1 8865. 
6 REACH 3 025 1 7 1950. 
6 RUNOFF 1 004 1 2.06 
6 ADDHYD 4 034 7 1 2  
6 ADDHYD 4 035 5 2 3 
6 DIVERT 6 035 3 4 7 11000. 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 



6 REACH 3 0 4 5  4 5 4 2 0 0 .  
6 RUNOFF 1 006  2 1 . 4 7  
6 REACH 3 0 6 0  2 3 7 5 4 0 .  
6 REACH 3 0 6 7  3 4 5 1 4 0 .  
6 ADDHYD 4 0 6 4  5 4 3 
6 RUNOFF 1 0 0 5  6 4,. 7 8  
6 RUNOFF 1 0 0 7  7 3 . 4 8  
6 ADDHYD 4 0 7 5  6 7 1 
6 ADDHYD 4 0 7 6  1 3  2 
6 R E S V O R 2  0 1 2  1 1 1 9 9 . 2  

1 REACH A 
8 7 . 7  0 . 4 7  1 1  

1 CP6CP7 
1 B O S S 5  

ENDATA 
7 LIST 
7 INCREM 6 0 . 1 5  
7 COMPUT 7 0 0 1  0 1  0 .  4 . 2 8  1 . O  2 1 0 1  0 1  

ENDCMP 1 
7 COMPUT 7 0 0 1  0 1  0 .  4 . 2 8  1 . 0  2 2 0 2  0 1  

ENDCMP 1 
ENDJOB 2 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 1 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - - - . - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE COhTROL LIST x 1. 0. 1 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .lo00 

.4700 .6600 .a200 
1.0000 .9900 .9300 
.4700 .3100 .0300 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT100YR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 .I000 

ENDTBL 



TR20 SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,12001Spi12.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . . -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type 11 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 5 

EXECUTIVE CONTROL INCREM. MAIN TIME INCREMENT = .I50 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 4.28 RAIN DURATION = 1.00 
ANT. RUNOFF COND . = 1 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 2 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS ) 
12.39 

PEAK DISCHARGE(CFS) PEAK ELEVATIONiFEET) 
2110.8 ( RUNOFF ) 

HRS 
9.90 CFS 
11.10 CFS 
12.30 CFS 
13.50 CFS 
14.70 CFS 
15.90 CFS 
17.10 CFS 
18.30 CFS 
19.50 CFS 
20.70 CFS 
21.90 CFS 
23.10 CFS 
24.30 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

.14 .66 2.05 
3 5 47 63 

2030 2064 1596 
280 257 238 
165 160 156 
128 124 120 
103 102 100 

89.87 88.14 86.52 
76.19 74.49 72.71 
64.02 63.38 62.94 
61.51 61.11 60.68 
58.31 58.06 57.89 
46.42 32.99 17.83 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 2 .46 
4.52 8.28 13.13 19.03 
85 140 314 763 
891 518 407 3 4 6 
221 206 193 181 
152 147 142 137 
115 111 108 107 
9 8 9 6 9 5 93 

84.73 83.01 81.32 79.48 
70.67 68.72 67.10 65.87 
62.57 62.39 62.16 61.97 
60.29 59.90 59.63 59.20 
57.63 57.45 57.22 56.69 
5.79 .35 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 2783 CFS-HRS; 230.0 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
13.06 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
1263.0 4.15 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 2783 CFS-HRS; 230.0 ACRE-FEET 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS ) 
13.71 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
908.0 5.33 



TR20 . .  scs - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 6 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 MTERSHED INCHES; 2783 CFS-HRS; 230.0 ACRE-FEET 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS ) 
12.35 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1217.2 (R'JNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.38 
11.40 CFS 0 1 10 93 383 875 1197 
12.60 CFS 742 397 298 250 220 200 184 
13.80 CFS 159 148 139 131 124 118 114 
15.00 CFS 109 106 103 100 9 6 93 90 
16.20 CFS 84.29 81.16 78.81 77.42 76.48 75.40 74.18 
17.40 CFS 71.83 70.63 69.46 68.44 67.37 66.26 65.02 
18.60 CFS 62.71 61.45 60.30 59.03 57.80 56.65 55.44 
19.80 CFS 52.89 51.36 50.05 49.05 48.29 47.66 47.08 
21.00 CFS 46.45 46.29 46.18 46.04 45.96 45.81 45.62 
22.20 CFS 45.02 44.71 44.59 44.34 43.98 43.67 43.44 
23.40 CFS 43.16 43.10 42.91 42.74 42.24 39.85 31.55 
24.60 CFS 7.71 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.08 WATERSHED INCHES; 1655 CFS-HRS; 136.8 ACRE-FEET 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
12.35 
13.67 

PEAK DISCHARGE (CFS) 
1245.6 
1075.3 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 
10.95 CFS 0 1 1 2 4 16 103 
12.15 CFS 893 1222 1163 801 510 521 642 
13.35 CFS 958 1048 1075 1058 1011 949 879 
14.55 CFS 739 676 618 565 518 475 437 
15.75 CFS 373 348 326 306 288 273 260 
16.95 CFS 240 231 222 214 207 201 195 
18.15 CFS 185 181 176 172 169 165 162 
19.35 CFS 155 152 149 145 142 139 136 
20.55 CFS 131 129 127 125 123 121 119 
21.75 CFS 116 115 113 112 111 110 109 
22.95 CFS 107 107 106 105 105 104 104 
24.15 CFS 99.95 91.29 78.74 66.78 58.74 58.29 57.33 
25.35 CFS 52.02 47.40 41.98 36.41 31.08 26.20 21.86 
26.55 CFS 14.86 12.14 9.86 7.98 6.43 5.16 4.14 
27.75 CFS 2.63 2.09 1.66 1.31 1.03 .82 .64 
28.95 CFS .40 



TR20 .. -.-----------------------------------------------------.--...-- scs - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spll2.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 MTERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME HRS 
12.35 
13.67 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1245.6 (DIVERT ) 
1075.3 (DIVERT ) 

HRS 
10.95 CFS 
12.15 CFS 
13.35 CFS 
14.55 CFS 
15.75 CFS 
16.95 CFS 
18.15 CFS 
19.35 CFS 
20.55 CFS 
21.75 CFS 
22.95 CFS 
24.15 CFS 
25.35 CFS 
26.55 CFS 
27.75 CFS 
28.95 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .I50 

0 1 1 
893 1222 1163 
958 1048 1075 
739 676 618 
373 348 326 
240 231 222 
185 181 176 
155 152 149 
131 129 127 
116 115 113 
107 107 106 

99.95 91.29 78.74 
52.02 47.40 41.98 
14.86 12.14 9.86 
2.63 2.09 1.66 
.40 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 4.84 

2 4 16 103 
801 510 521 642 
1058 1011 949 879 
565 518 475 437 
306 288 273 260 
214 207 2 01 195 
172 169 165 162 
145 142 139 136 
125 123 121 119 
112 111 110 109 
105 105 104 104 

66.78 58.74 58.29 57.33 
36.41 31.08 26.20 21.86 
7.98 6.43 5.16 4.14 
1.31 1.03 .82 .64 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * * 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
141 CFS-HRS; 366.8 ACRE-FEET 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
12.54 
13.86 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET1 
1180.6 3.99 - 
1067.3 3.80 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Sp112.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 8 

OPERATION REACH XSECT.ION 25 

PEAK TIME (HRS) 
12.70 
14.02 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
1166.3 2.48 
1065.1 2.37 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.42 WATERSHED INCHES; 4438 CFS-HRS; 366.8 ACRE-FEET 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) 
12.41 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
3318.4 ( RUNOFF 

HRS 
9.90 CFS 

11.10 CFS 
12.30 CFS 
13.50 CFS 
14.70 CFS 
15.90 CFS 
17.10 CFS 
18.30 CFS 
19.50 CFS 
20.70 CFS 
21 .90 CFS 
23.10 CFS 
24.30 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 

.19 .99 3.02 6.78 12.56 20.09 29.57 
56 7 4 9 8 133 209 472 1128 

3132 3285 2681 1592 876 669 566 
453 416 3 84 3 57 333 311 293 
266 257 250 244 237 229 221 
206 199 192 185 179 174 171 
166 163 160 157 155 152 149 
144 141 139 13 6 133 131 128 
122 120 117 114 110 108 106 
103 102 101 100 100 100 99 

98.62 97.95 97.24 96.66 95.97 95.54 94.89 
93.50 93.03 92.76 92.34 92.05 ,91.68 91.11 
76.37 55.46 31.71 11.28 1.18 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME ( HRS ) 
13.26 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1740.0 3.69 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
13.86 

PEAK DISCHARGE(CFS1 
1258.8 

PEAK ELEVATION(FEET) 
4.15 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - ~ . - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 9 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS 
14.02 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1257.3 2.58 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.75 WATERSHED INCHES; 4458 CFS-HRS; 368.4 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME(HRS) 
12.42 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
751.8 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.06 SQ.MI. 
11.55 CFS 0 1 3 4 171 440 682 747 587 
12.75 CFS 345 228 191 166 150 138 128 119 
13.95 CFS 112 105 98 93 89 86 84 82 
15.15 CFS 79.95 77.82 75.45 72.99 70.68 68.45 66.30 64.04 
16.35 CFS 61.75 59.90 58.66 57.90 57.15 56.32 55.45 54.57 
17.55 CFS 53.71 52.86 52.07 51.29 50.47 49.57 48.71 47.86 
18.75 CFS 46.91 46.05 45.16 44.20 43.36 42.48 41.59 40.58 
19.95 CFS 39.45 38.42 37.60 36.99 36.48 36.07 35.77 35.56 
21.15 CFS 35.40 35.34 35.24 35.18 35.07 34.96 34.75 34.53 
22.35 CFS 34.33 34.16 34.03 33.79 33.56 ,33.37 33.26 33.18 
23.55 CFS 33.07 32.96 32.87 32.53 30.81 25.59 17.14 8.38 
24.75 CFS 2.04 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.87 WATERSHED INCHES; 1160 CFS-HRS; 95.9 ACRE-FEET 

OPERATION ADDHYD XSECTION 34 

PEAK TIME (HRS) 
12.42 
14.00 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
780.6 (NULL) 
1366.1 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 6.00 SQ.MI. 
11.10 CFS 0 1 1 2 5 41 182 . 456 
12.30 CFS 704 777 63 0 414 356 440 609 834 
13.50 CFS 1059 1229 1326 1364 1356 1318 1261 1193 
14.70 CFS 1120 1045 971 900 832 768 709 656 
15.90 CFS 607 563 524 4 89 458 430 406 3 84 
17.10 CFS 365 347 331 316 302 290 279 269 
18.30 CFS 260 252 245 238 231 225 220 214 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200rSpi12.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 10 

19.50 CFS 
20.70 CFS 
21.90 CFS 
23.10 CFS 
24.30 CFS 
25.50 CFS 
26.70 CFS 
27.90 CFS 
29.10 CFS 
30.30 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.45 WATERSHED INCHES; 5618 CFS-HRS; 464.3 ACRE-FEET 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
12.61 
14.01 

PEAK DISCHARGE(CFS) 
1725.8 
2430.9 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 
11.10 CFS 0 1 2 3 7 4 5 194 
12.30 CFS 1014 1513 1725 1564 1254 1053 1151 
13.50 CFS 1814 2133 2337 2423 2415 2343 2231 
14.70 CFS 1953 1809 1670 1539 1417 1304 1200 
15.90 CFS 1023 948 882 823 771 725 685 
17.10 CFS 618 590 564 541 520 500 483 
18.30 CFS 452 439 427 416 405 395 386 
19.50 CFS 369 361 353 345 338 330 323 
20.70 CFS 311 305 299 294 289 284 279 
21.90 CFS 271 267 263 259 256 253 251 
23.10 CFS 246 244 242 241 239 238 236 
24.30 CFS 226 215 199 181 166 157 153 
25.50 CFS 143 135 124 111 98 86 74 
26.70 CFS 53.69 45.34 38.10 31.89 26.60 22.12 18.35 
27.90 CFS 12.55 10.35 8.53 7.01 5.76 4.73 3.88 
29.10 CFS 2.61 2.13 1.74 1.43 1.17 .95 .78 
30.30 CFS .51 -42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS-HRS; 831.1 ACRE-FEET 

OPERATION DIVERT XSECTION 35 
OUTPUT #I HYDROGRAPH 

PEAK TIME (HRS) 
12.61 
14.01 

PEAK DISCHARGE(CFS) 
1725.8 
2430.9 

PEAK ELEVATION (FEET) 
(DIVERT) 
(DIVERT) 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type 11 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 11 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
11.10 CFS 0 1 2 
12.30 CFS 1014 1513 1725 
13.50 CFS 1814 2133 2337 
14.70 CFS 1953 1809 1670 
15.90 CFS 1023 948 882 
17.10 CFS 618 590 564 
18.30 CFS 452 439 427 
19.50 CFS 369 361 353 
20.70 CFS 311 305 299 
21.90 CFS 271 267 263 
23.10 CFS 246 244 242 
24.30 CFS 226 215 199 
25.50 CFS 143 135 124 
26.70 CFS 53.69 45.34 38.10 
27.90 CFS 12.55 10.35 8.53 
29.10 CFS 2.61 2.13 1.74 
30.30 CFS .51 .42 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 10.84 

3 7 45 194 
1564 1254 1053 1151 
2423 2415 2343 2231 
1539 1417 1304 1200 
823 771 725 685 
541 520 500 483 
416 405 395 386 
345 338 330 323 
294 289 284 279 
259 256 253 251 
241 239 238 236 
181 166 157 153 
111 9 8 86 74 

31.89 26.60 22.12 18.35 
7.01 5.76 4.73 3.88 
1.43 1.17 .95 .78 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS-HRS; 831.1 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
154 CFS-HRS; 831.1 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
12.82 
14.26 

PEAK DISCHARGE(CFS) PEAK ELEV~TION(FEET) 
1610.4 2.90 
2394.9 3.62 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.44 WATERSHED INCHES; 10056 CFS-HRS; 831.0 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME(HRS) 
12.15 
21.35 
22.30 
23.29 

PEAK DISCHARGE(CFS) 
1881.8 
38.5 
37.1 
35.7 

PEAK ELEVATION(FEET1 
(RUNOFF) - 
(RUNOFF) 
(RUNOFF ) 
( RUNOFF ) 



TR20 - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage,1200'Spi12.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 12 

HRS 
9.60 

HYDROGRAPH POINTS FOR 
-MAIN TIME INCREMENT = .I50 

CFS .13 .80 2.25 
CFS 23 2 9 3 7 
CFS 1292 1882 1313 
CFS 181 165 153 
CFS 104 100 9 8 
CFS 80.64 78.18 75.98 
CFS 64.68 63.37 62.48 
CFS 56.06 55.29 54.13 
CFS 47.51 46.73 45.87 
CFS 39.80 39.42 38.88 
CFS 38.02 37.96 37.87 
CFS 36.11 36.11 35.69 
CFS 34.68 29.57 14.80 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 1.47 
4.30 6.73 9.68 13.21 
48 63 87 165 
533 3 3 9 268 223 
143 132 124 116 
9 6 93 90 87 

72.91 69.53 67.38 66.55 
61.51 60.12 59.06 58.34 
53 .OO 52.10 50.73 49.84 
44.44 42.95 41.82 41.10 
38.83 38.73 38.37 38.45 
37.20 37.05 37.08 36.92 
35.72 35.71 35.39 35.22 
1.79 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.85 WATERSHED INCHES; 1757 CFS-HRS; 145.2 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS 
12.58 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
1096.7 4.51 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.85 WATERSHED INCHES; 1758 CFS-HRS; 145.3 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME(HRS) 
12.93 

PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET) 
797.6 3.50 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.85 WATERSHED INCHES; 1758 CFS-HRS; 145.3 ACRE-FEET. 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS ) 
12.85 
14.18 

PEAK DISCHARGE (CFS) 
2376.9 
2649.6 

PEAK ELEVATIONtFEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .I50 
10.35 CFS .40 .97 1.89 
11.55 CFS 19 2 6 3 6 
12.75 CFS 2306 2363 2130 
13.95 CFS 2548 2639 2642 
15.15 CFS 1870 1728 1594 
16.35 CFS 1005 939 880 

ALTERNATE = 1, STORM = 1 
hr, DRAINAGE AREA = 12.31 SQ.MI. 
3.18 4.90 7.12 10.00 13.78 
71 198 517 1085 1808 

1858 1770 1882 2114 2363 
2577 2466 2327 2175 2021 
1471 1358 1255 1162 1079 
82 8 782 742 707 675 



TR20 SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sedlment Storage,1200'Spi12.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 13 

17.55 CFS 
18.75 CFS 
19.95 CFS 
21.15 CFS 
22.35 CFS 
23.55 CFS 
24.75 CFS 
25.95 CFS 
27.15 CFS 
28.35 CFS 
29.55 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.49 WATERSHED INCHES; 11814 CFS-HRS; 976.3 ACRE-FEET. 

OPERATION RUNOFF XSECTIOI\I 5 

PEAK TIME ( HRS ) 
12.40 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
2122.4 (RUNOFF ) 

HRS 
HYDROGRAPH POINTS FOR 

MAIN TIME INCREMENT = .I50 
CFS 0 10 131 
CFS 871 590 492 
CFS 287 268 252 
CFS 204 198 192 
CFS 157 152 149 
CFS 136 134 132 
CFS 118 116 114 
CFS 99.32 96.74 94.67 
CFS 89.10 88.93 88.66 
CFS 86.23 85.87 85.49 
CFS 83.01 82.78 82.46 
CFS 4.66 .OO 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 4.78 

567 1352 1997 2083 
428 386 355 329 
238 228 220 214 
186 180 174 168 
147 145 143 140 
130 128 125 123 
111 109 107 105 

93.16 91.86 .90.79 90.05 
88.50 88.25 87.91 87.34 
84.87 84.29 83.77 83.52 
81.65 77.17 64.16 42.06 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.00 WATERSHED INCHES; 3087 CFS-HRS; 255.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIME(HRS) 
12.53 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
1733.9 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
11.25 CFS 0 1 5 24 103 371 839 1375 
12.45 CFS 1686 1695 1361 863 516 419 361 324 
13.65 CFS 297 274 255 238 223 209 198 189 
14.85 CFS 182 177 172 168 163 158 153 148 
16.05 CFS 143 138 133 129 125 122 120 119 
17.25 CFS 117 115 113 111 109 107 106 104 



TR20 -------------. . . - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sedlrnent Storage,1200'Spil2.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 14 

18.45 CFS 102 100 9 8 96 9 5 9 3 9 1 89 
19.65 CFS 86.96 84.91 82.83 80.65 78.62 76.91 75.64 74.58 
20.85 CFS 73.75 ,73.12 72.66 72.31 72.11 71.92 71.67 71.46 
22.05 CFS 71.15 70.70 70.27 69.89 69.42 69.06 68.66 68.19 
23.25 CFS 67.77 67.50 67.33 67.03 66.83 66.40 64.43 58.31 
24.45 CFS 47.04 32.03 17.30 5.67 .61 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.22 WATERSHED INCHES; 2734 CFS-HRS; 225.9 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS ) 
12.44 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3771.1 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 
11.25 CFS 0 1 5 3 3 234 938 
12.45 CFS 3769 3255 2233 1452 1008 848 
13.65 CFS 626 581 542 506 475 448 
14.85 CFS 396 386 376 366 3 5 5 344 
16.05 CFS 311 300 290 281 274 269 
17.25 CFS 257 253 249 245 241 237 
18.45 CFS 2 2 5 221 217 213 208 204 
19.65 CFS 192 187 182 177 173 170 
20.85 CFS 164 163 162 161 161 160 
22.05 CFS 158 157 156 156 155 154 
23.25 CFS 151 151 150 150 149 148 
24.45 CFS 89.10 51.43 21.95 5.67 .61 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.09 WATERSHED INCHES; 5822 CFS-HRS; 481.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME ( HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.57 5080.1 (NULL) 
14.12 3146.8 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
10.35 CFS .40 .97 1.89 3.18 4.90 7.12 10.09 14.70 
11.55 CFS 24 59 270 1009 2389 3889 4854 5063 
12.75 CFS 4539 3816 3138 2705 2517 2560 2739 2944 
13.95 CFS 3090 3146 3117 3025 2891 2735 2571 -2406 
15.15 CFS 2246 2094 1949 1815 1690 1576 1473 1379 
16.35 CFS 1295 1219 1154 1097 1047 1003 964 928 
17.55 CFS 895 865 837 812 788 766 746 727 
18.75 CFS 708 691 675 660 645 631 617 603 
19.95 CFS 589 575 562 550 540 530 521 513 
21.15 CFS 505 499 493 487 481 476 470 465 



TR20 - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 15 

22.35 CFS 460 455 451 447 443 439 436 433 
23.55 CFS 430 428 426 423 414 393 354 306 
24.75 CFS 260 , 222 197 180 169 161 153 144 
25.95 CFS 133 120 107 93 81 70 59 50 
27.15 CFS 42.25 35.43 29.61 24.66 20.48 16.97 14.04 11.59 
28.35 CFS 9.55 7.86 6.46 5.31 4.36 3.57 2.93 2.40 
29.55 CFS 1.96 1.60 1.31 1.07 .88 .71 .58 .47 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
1.33 WATERSHED INCHES; 17636 CFS-HRS; 1457.4 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1199.2 FEET) CAN 
ADD .456 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 1751.34 AC-FT ( .13 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1206.76. * t i 

OPERATION RESVOR STRUCTURE 1 

PEAK TIME ( HRS ) 
27.00 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
46.8 * 1207.41 

* FIRST POINT OF FLAT PEAK 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 43 CFS 
RESVOR ( 92. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * *  

HYDROGRAPH POINTS FOR ALTERNATE = 1,. STORM = 1 
HRS 
9.45 CFS 
10.65 CFS 
11.85 CFS 
13.05 CFS 
14.25 CFS 
15.45 CFS 
16.65 CFS 
17.85 CFS 
19.05 CFS 
20.25 CFS 
21.45 CFS 
22.65 CFS 
23.85 CFS 
25.05 CFS 
26.25 CFS 
27.45 CFS 
28.65 CFS 

MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
.21 .21 .21 .21 .21 .21 .21 .21 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 

WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spil2.04TEST 
17:14:34 PASS 1 JOB NO. 1 PAGE 16 

29.85 CFS 46.60 46.59 46.57 45.56 46.55 46.53 
31.05 CFS 46.49 46.48 46.47 46.45 46.44 46.43 
32.25 CFS 46.39 % 46.37 46.36 46.35 46.33 46.32 
33.45 CFS 46.28 46.26 46.25 46.24 46.22 46.21 
34.65 CFS 46.17 46.16 46.14 46.13 46.12 46.10 
35.85 CFS 46.06 46.05 46.04 46.02 46.01 46.00 
37.05 CFS 45.96 45.94 45.93 45.92 45.90 45.89 
38.25 CFS 45.85 45.84 45.82 45.81 45.80 45.78 
39.45 CFS 45.74 45.73 45.72 45.70 45.69 45.68 
40.65 CFS 45.64 45.62 45.61 45.60 45.58 45.57 
41.85 CFS 45.53 45.52 45.51 45.49 45.48 45.47 
43.05 CFS 45.43 45.41 45.40 45.39 45.37 45.36 
44.25 CFS 45.32 45.31 45.29 45.28 45.27 45.26 
45.45 CFS 45.22 45.20 45.19 45.18 45.16 45.15 
46.65 CFS 45.11 45.10 45.08 45.07 45.06 45.05 
47.85 CFS 45.01 44.99 44.98 44.97 44.95 44.94 
49.05 CFS 44.90 44.89 44.88 44.86 44.85 44.84 
50.25 CFS 44.80 44.78 44.77 44.76 44.75 44.73 
51.45 CFS 44.69 44.68 44.67 44.65 44.64 44.63 
52.65 CFS 44.59 44.58 44.56 44.55 44.54 44.53 
53.85 CFS 44.49 44.47 44.46 44.45 44.44 44.42 
55.05 CFS 44.38 44.37 44.36 44.34 44.33 44.32 
56.25 CFS 44.28 44.27 44.25 44.24 44.23 44.22 
57.45 CFS 44.18 44.16 44.15 44.14 44.13 44.11 
58.65 CFS 44.08 44.06 44.05 44.04 44.02 44.01 
59.85 CFS 43.97 43.96 43.95 43.93 43.92 43.91 
61.05 CFS 43.87 43.86 43.85 43.83 43.82 43.81 
62.25 CFS 43.77 43.76 43.74 43.73 43.72 43.71 
63.45 CFS 43.67 43.66 43.64 43.63 43.62 43.60 
64.65 CFS 43.57 43.55 43.54 43.53 43.52 43.50 
65.85 CFS 43.47 43.45 43.44 43.43 43.41 .43.40 
67.05 CFS 43.36 43.35 43.34 43.33 43.31 43.30 
68.25 CFS 43.26 43.25 43.24 43.23 43.21 43.20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.19 WATERSHED INCHES; 2468 CFS-HRS; 203.9 ACRE-FEET. 

- - -  STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTINGTIME = .00 RAIN DEPTH = 4.28 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .I50 HOURS 
ALTERNATE NO. = 2 STORM NO. = 1 RAIN TABLE NO. = 2 



TR20 . - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dlst, 100-yr Sedlrnent Storage,1200'Spll2.04TEST 
17:14:34 PASS 2 JOB NO. 1 PAGE 17 

OPERATION RUNOFF XSECTXON 1 

PEAK TIME (HRS) 
12.36 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
3560.9 ( RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2.46 SQ.MI. 
5.70 CFS .34 .97 2.10 3.60 5.35 7.17 9.05 10.97 
6.90 CFS 12.93 14.93 16.98 19.09 21.26 23.50 25.69 27.86 
8.10 CFS 30.04 32.42 35.28 38.77 43.02 47.91 53.24 58.80 
9.30 CFS 64 70 74 7 9 8 3 89 98 108 

10.50 CFS 120 134 150 170 193 221 258 309 
11.70 CFS 414 759 1558 2705 3483 3425 2495 1338 
12.90 CFS 723 566 476 419 379 346 320 296 
14.10 CFS 275 257 241 228 218 211 205 199 
15.30 CFS 193 186 180 173 167 161 155 149 
16.50 CFS 144 140 138 136 133 131 128 126 
17.70 CFS 124 121 119 117 115 112 110 108 
18.90 CFS 106 103 101 9 9 97 94 9 2 89 
20.10 CFS 86.91 84.80 83.23 81.92 80.80 79.93 79.33 78.79 
21.30 CFS 78.54 78.20 77.92 77.62 77.28 76.70 76.12 75.58 
22.50 CFS 75.05 74.68 74.10 73.52 72.93 72.59 72.32 71.97 
23.70 CFS 71.70 71.38 70.66 67.37 58.11 41.09 22.26 7.14 
24.90 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME(HRS) 
12.88 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET 
2127.1 5.09 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME ( HRS ) 
13.56 

PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
1475.8 6.20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 4608 CFS-HRS; 380.8 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 



TR20 . - - ~  - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . .  SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spi12.04TEST 
17:14:34 PASS 2 JOB NO. 1 PAGE 18 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.30 2955.9 (RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = ,150 
8.25 CFS .49 1.39 2.94 
9.45 CFS 19.86 23.05 26.21 
10.65 CFS 63 74 88 
11.85 CFS 613 1406 2474 
13.05 CFS 433 377 339 
14.25 CFS 214 202 192 
15.45 CFS 159 153 148 
16.65 CFS 121 119 117 
17.85 CFS 105 104 102 
19.05 CFS 89.94 87.94 86.09 
20.25 CFS 74.04 72.81 71.79 
21.45 CFS 68.96 68.78 68.48 
22.65 CFS 65.95 65.35 64.83 
23.85 CFS 63.14 62.36 58.77 

ALTERNATE = 2, STORM = 1 
hr, DRAINAGE AREA = 2.38 
5.01 7.46 10.23 13.28 

29.84 34.28 39.84 46.48 
104 124 150 189 
2956 2493 1476 720 
310 285 264 246 
185 180 175 170 
143 138 133 127 
115 113 111 109 
100 98 96 94 

84.15 82.33 80.09 77.68 
70.85 70.26 69.77 69.46 
68.14 67.63 67.12 66.61 
64.44 64.25 63.92 63.77 
46.53 28.51 11.37 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29 WATERSHED INCHES; 3513 CFS-HRS; 290.3 ACRE-FEET 

OPERATION ADDHYD XSECTION 12 

PEAK TIME ( HRS ) 
12.31 
13.50 

PEAK DISCHARGE (CFS 
3128.1 
1780.7 

PEAK ELEVATION (FEET) 
(NULL) 
(NULL) 

HRS 
6.75 
7.95 
9.15 

10.35 
11.55 
12.75 
13.95 
15.15 
16.35 
17.55 
18.75 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = ,150 

CFS .46 .84 1.39 
CFS 7.79 9.38 11.38 
CFS 35.52 41.10 46.94 
CFS 95 107 120 
CFS 284 384 73 0 
CFS 1199 1255 1448 
CFS 1574 1462 1346 
CFS 784 718 658 
CFS 423 398 378 
CFS 293 283 275 
CFS 234 228 223 
CFS 194 189 185 
CFS 166 164 162 
CFS 150 149 148 
CFS 141 140 140 
CFS 73.30 72.19 70.00 
CFS 36.60 31.25 26.47 
CFS 8.77 7.20 5.90 
CFS 1.70 1.37 1.11 

ALTERNATE = 2 ,' STORM = 1 
hr , DRAINAGE AREA = 4 .84 
2.09 2.95 3.96 5.11 
13.99 17.31 21.22 25.58 
52.96 59.24 66.30 74.45 
136 154 176 202 
1537 2621 3127 2707 
1637 1751 1781 1748 
1233 1126 1027 938 
606 559 519 483 
360 344 330 316 
267 259 252 246 
218 213 208 204 
181 178 175 172 
160 158 156 154 
146 145 144 143 
138 134 121 103 

66.33 61.22 55.12 48.73 
22.28 18.65 15.53 12.88 
4.82 3.93 3.19 2.59 
.89 .72 .58 .46 



TR20 ... ------------------------------------------------------------.--- SCS - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dist, 100-yr Sediment Storage,1200'Spl12.04TEST 
17:14:34 PASS 2 JOB NO. 1 PAGE 19 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS ) 
12.31 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3128.1 (DIVERT ) 

13.50 1780.7 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.84 
6.75 CFS .46 .84 1.39 2.09 2.95 3.96 5.11 
7.95 CFS 7.79 9.38 11.38 13.99 17.31 21.22 25.58 
9.15 CFS 35.52 41.10 46.94 52.96 59.24 66.30 74.45 
10.35 CFS 95 107 120 136 154 176 202 
11.55 CFS 284 384 730 1537 2621 3127 2707 
12.75 CFS 1199 1255 1448 1637 1751 1781 1748 
13.95 CFS 1574 1462 1346 1233 1126 1027 93 8 
15.15 CFS 784 718 658 606 559 519 483 
16.35 CFS 423 398 378 360 344 330 316 
17.55 CFS 293 283 275 267 259 252 246 
18.75 CFS 234 228 223 218 213 208 204 
19.95 CFS 194 189 185 181 178 175 172 
21.15 CFS 166 164 162 160 158 156 154 
22.35 CFS 150 149 148 146 145 144 143 
23.55 CFS 141 140 140 138 134 121 103 
24.75 CFS 73.30 72.19 70.00 66.33 61.22 55.12 48.73 
25.95 CFS 36.60 31.25 26.47 22.28 18.65 15.53 12.88 
27.15 CFS 8.77 7.20 5.90 4.82 3.93 3.19 2.59 
28.35 CFS 1.70 1.37 1.11 .89 .72 .58 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
176 CFS-HRS; 671.1 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS 
12.46 
13.65 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3103.5 6.75 
1779.0 5.02 



TR2 0 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  scs - 
WTlOOYR WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
08/05/** 200-yr, 24-hr, Type I1 Dlst, 100-yr Sediment Storage,1200'Spi12.O4TEST 
17:14:34 PASS 2 JOB NO. 1 PAGE 20 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
12.46 
13.65 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3103.5 4.26 
1779.0 3.14 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.60 WATERSHED INCHES; 8121 CFS-HRS; 671.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME (HRS) 
12.37 

HRS 
5.70 CFS 
6.90 CFS 
8.10 CFS 
9.30 CFS 

10.50 CFS 
11.70 CFS 
12.90 CFS 
14.10 CFS 
15.30 CFS 
16.50 CFS 
17.70 CFS 
18.90 CFS 
20.10 CFS 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
5581.6 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.94 

.48 1.45 3.14 5.48 8.24 11.15 14.17 
20.37 23.55 26.79 30.14 33.59 37.17 40.72 
47.74 51.52 55.99 61.46 68.12 75.78 84.32 
102 111 118 125 133 142 154 
190 212 238 269 305 349 406 
668 1188 2390 4087 5423 , 5399 4218 

1238 928 776 679 614 561 517 
445 415 389 368 352 339 329 
310 300 289 278 269 259 249 
232 225 221 217 214 210 206 
198 195 191 188 184 181 177 
170 166 162 159 155 152 148 
140 13 6 134 131 130 128 127 

21.30 CFS 126 125 125 124 124 123 122 121 
22.50 CFS 120 120 119 118 117 116 116 115 
23.70 CFS 115 114 113 108 95 69 40 15 
24.90 CFS .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.1 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS ) 
13.08 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3079.4 4.30 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.0 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
13.64 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET ) 
2205.4 5.16 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.1 ACRE-FEET 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
13.64 

PEAK DISCHARGE ( CFS) PEAK ELEVATION(FEET) 
2205.4 3.54 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.90 WATERSHED INCHES; 7382 CFS-HRS; 610.1 ACRE-FEET 

OPERATION RUNOFF XSECTION 4 

PEAK TIME(HRS) " PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
12.34 2177.9 ( RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 2 .06 SQ .MI. 
9.00 CFS .39 1.25 2.80 4.89 7.30 9.79 12.49 15.58 
10.20 CFS 19.28 23.72 28.94 35.21 42.64 51.83 63.05 77.19 
11.40 CFS 9 6 122 195 408 948 1688 2157 2007 
12.60 CFS 1402 751 458 370 316 282 258 237 
13.80 CFS 219 204 190 178 167 159 153 148 
15.00 CFS 144 140 136 131 127 122 118 114 
16.20 CFS 110 106 102 100 98 9 7 9 5 94 
17.40 CFS 91.92 90.32 88.68 87.17 85.73 84.23 82.61 81.00 
18.60 CFS 79.47 77.77 76.19 74.58 72.88 71.36 69.83 68.27 
19.80 CFS 66.52 64.60 62.86 61.44 60.37 59.48 58.68 58.14 
21.00 CFS 57.72 57.42 57.27 57.02 56.86 56.65 56.41 55.99 
22.20 CFS 55.58 55.21 54.90 54.62 54.17 53.77 53.38 53.17 
23.40 CFS 52.98 52.75 52.59 52.35 51.79 48.97 40.98 27.20 
24.60 CFS 12.99 3.32 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.08 WATERSHED INCHES; 2761 CFS-HRS; 228.2 ACRE-FEET. 
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OPERATION ADDHYD XSECTLON 34 

PEAK TIME (HRS ) 
12.35 
13.60 

PEAK DISCHARGE(CFS) 
2448.8 
2446.4 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 6.00 SQ.MI. 
6.60 CFS .27 .60 1.12 1.87 2.86 4.08 5.53 7.20 
7.80 CFS 9.07 11.13 13.37 15.77 18.33 21.03 23.84 26.85 
9.00 CFS 30.23 34.35 39.42 45.37 52.04 59.24 67.12 75.82 

10.20 CFS 8 5 96 108 121 135 152 172 196 
11.40 CFS 226 265 3 52 583 1143 1909 2413 2323 
12.60 CFS 1842 1423 1474 1786 2102 2327 2433 2442 
13.80 CFS 2384 2281 2151 2007 1859 1713 1573 1443 
15.00 CFS 1321 1209 1107 1014 931 856 790 73 2 
16.20 CFS 679 632 591 556 524 496 471 448 
17.40 CFS 427 409 392 377 364 352 340 330 
18.60 CFS 320 312 303 296 288 281 275 268 
19.80 CFS 262 256 250 244 239 234 229 225 
21.00 CFS 220 216 213 209 206 202 199 197 
22.20 CFS 194 192 190 188 186 184 182 181 
23.40 CFS 180 178 177 176 174 171 162 147 
24.60 CFS 132 122 117 114 109 102 93 8 4 
25.80 CFS 74.17 65.14 56.71 49.03 42.13 36.01 30.65 25.98 
27.00 CFS 21.95 18.49 15.53 13.01 10.88 9.08 7.56 6.29 
28.20 CFS 5.22 4.33 3.59 2.96 2.45 2.02 1.67 1.37 
29.40 CFS 1.13 -93 .76 .63 .51 .42 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.62 WATERSHED INCHES; 10145 CFS-HRS; 838.4 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
12.43 
13.62 

PEAK DISCHARGE (CFS) 
5438.9 
4222.9 

PEAK ELEVATION (FEET) 
(NULL) 
(NULL) 

HRS 
6.60 CFS 
7.80 CFS 
9.00 CFS 
10.20 CFS 
11.40 CFS 
12.60 CFS 
13.80 CFS 
15 .OO CFS 
16.20 CFS 
17.40 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 10.84 

.34 .80 1.56 2.70 4.22 6.14 8.44 
14.12 17.45 21.08 25.07 29.61 34.88 40.99 

5 6 6 4 7 5 8 6 99 112 126 
160 180 202 227 255 287 325 
427 500 634 962 1856 3405 4980 
4568 3250 2703 3040 3540 3954 4178 
4133 3958 3730 3474 3210 2951 2704 
2264 2071 1895 1735 1592 1465 1352 
1164 1085 1015 955 903 858 816 
744 714 686 661 639 618 600 
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18.60 CFS 566 
19.80 CFS 466 
21.00 CFS 392 , 
22.20 CFS 348 
23.40 CFS 323 
24.60 CFS 236 
25.80 CFS 123 
27.00 CFS 34.97 
28.20 CFS 7.84 
29.40 CFS 1.60 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.61 WATERSHED INCHES; 18266 CFS-HRS; 1509.5 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME(HRS) 
12.43 
13.62 

HRS 
6.60 CFS 
7.80 CFS 
9.00 CFS 
10.20 CFS 
11.40 CFS 
12.60 CFS 
13.80 CFS 
15.00 CFS 
16.20 CFS 
17.40 CFS 
18.60 CFS 
19.80 CFS 
21.00 CFS 
22.20 CFS 
23.40 CFS 
24.60 CFS 
25.80 CFS 
27.00 CFS 
28.20 CFS 
29.40 CFS 

PEAK DISCHARGE(CFS) 
5438.9 
4222.9 

PEAK ELEVATION(FEET) 
(DIVERT) 
(DIVERT ) 

HYDROGRAPH POINTS FOR 
MAIN TIME 

.34 
INCREMENT 

.80 

ALTERNATE = 2, STORM = 1 
hr , DRAINAGE AREA = 10.84 
2.70 4.22 6.14 8.44 
25.07 29.61 34.88 40.99 

86 9 9 112 126 
227 255 287 325 
962 1856 3405 4980 
3040 3540 3954 4178 
3474 3210 . 2951 2704 
1735 1592 1465 1352 
955 903 858 816 
661 639 618 600 
524 511 499 488 
433 424 416 407 
373 367 362 357 
337 334 330 327 
316 314 309 296 
186 179 168 154 
8 1 6 9 59 4 9 

20.29 16.84 13.95 11.53 
4.36 3.57 2.93 2.39 
.87 .70 .57 .46 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.61 WATERSHED INCHES; 18266 CFS-HRS; 1509.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 
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* * *  MESSAGE - HYDROGRAPH CONTAINS NO FLOW * * *  

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
182 CFS-HRS; 1509.5 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME ( HRS ) 
12.60 
13.81 

PEAK DISCHARGE (CFS) 
5284.0 
4203.8 

PEAK ELEVATION(FEET) 
5.65 
4.99 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.61 WATERSHED INCHES; 18264 CFS-HRS; 1509.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS ) 
12.14 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3017.4 (RUNOFF ) 
47.5 (RUNOFF ) 
45.8 (RUNOFF ) 
44.5 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 1.47 
5.40 CFS .23 .86 1.83 2.90 3.99 5.13 6.29 
6.60 CFS 8.72 9.95 11.17 12.44 13.81 15.13 16.61 
7.80 CFS 19.25 20.51 22.08 23.92 26.29 29.33 32.65 
9.00 CFS 39.69 43.35 46.89 49.23 51.20 53.92 58.31 
10.20 CFS 71 7 9 89 99 112 127 145 
11.40 CFS 202 249 418 1018 2294 3010 1975 
12.60 CFS 465 363 301 268 241 219 202 
13.80 CFS 174 162 151 142 135 130 127 
15.00 CFS 120 116 112 108 103 100 97 
16.20 CFS 88.45 85.66 84.53 83.59 81.94 80.20 79.02 
17.40 CFS 75.82 74.44 73.51 72.19 70.47 69.38 67.83 
18.60 CFS 65.29 63.55 62.36 60.99 59.26 58.30 57.21 
19.80 CFS 53.51 52.08 51.10 50.21 49.43 48.96 48.24 
21.00 CFS 48.03 47.50 47.54 47.54 47.06 46.95 46.79 
22.20 CFS 45.73 45.74 45.54 44.73 44.46 44.48 43.96 
23.40 CFS 43.83 43.50 43.31 43.20 42.33 36.27 18.23 
24.60 CFS .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 234.3 ACRE-FEET. 

OPERATION REACH XSECTION 60 
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PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
12.39 1957.2 5.36 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 23 4 .3 ACRE-FEET 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS) 
12.71 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
1427.4 4.38 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.99 WATERSHED INCHES; 2836 CFS-HRS; 234.3 ACRE-FEET 

OPERATION ADDHYD XSECTION 64 

PEAK TIME (HRS) PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
12.62 6687.0 (NULL) 
13.72 4667.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 12.31 SQ.MI. 
6.00 CFS .43 .88 1.48 2.23 3.15 4.29 5.72 7.49 
7.20 CFS 9.66 12.26 15.29 18.75 22.62 26.88 31.46 36.34 
8.40 CFS 42 47 5 4 62 7 1 81 92 105 
9.60 CFS 119 135 151 167 186 207 230 257 
10.80 CFS 287 322 361 407 463 530 617 762 
12.00 CFS 1098 2014 3745 5737 6675 ,6117 4811 3976 
13.20 CFS 3952 4227 4507 4652 4644 4517 4308 4050 
14.40 CFS 3768 3480 3199 2933 2687 2462 2257 2070 
15.60 CFS 1900 1748 1612 1492 1385 1290 1205 1129 
16.80 CFS 1064 1007 957 913 872 835 802 772 
18.00 CFS 745 721 699 678 659 641 625 609 
19.20 CFS 594 580 566 553 541 528 516 503 
20.40 CFS 491 481 471 461 452 444 437 430 
21.60 CFS 423 417 411 406 401 396 392 3 87 
22.80 CFS 3 84 380 377 374 371 368 366 363 
24.00 CFS 361 358 353 341 313 275 239 214 
25.20 CFS 202 191 178 162 146 129 113 98 
26.40 CFS 84.20 71.96 61.16 51.73 43.58 36.58 30.60 25.53 
27.60 CFS 21.24 17.64 14.62 12.09 9.98 8.22 6.77 5.57 
28.80 CFS 4.57 3.75 3.07 2.52 2.06 1.68 1.37 1.12 
30.00 CFS .91 .74 .60 .49 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.66 WATERSHED INCHES; 21100 CFS-HRS; 1743.7 ACRE-FEET. 
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OPERATION RUNOFF XSECTION 5 

PEAK TIMEIHRS) 
12.34 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
5366.5 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 4.78 SQ.MI. 
8.40 CFS .08 .63 2.13 5.05 9.35 14.65 20.55 26.65 
9.60 CFS 3 3 3 9 46 54 63 7 5 89 106 
10.80 CFS 125 149 178 215 263 335 513 1060 
12.00 CFS 2437 4291 5327 4955 3355 1745 1077 887 
13.20 CFS 758 679 618 568 526 489 455 425 
14.40 CFS 401 381 366 355 346 336 326 315 
15.60 CFS 303 293 283 273 263 253 244 239 
16.80 CFS 235 232 228 224 220 216 212 208 
18.00 CFS 205 201 197 193 190 186 182 178 
19.20 CFS 174 170 166 163 159 154 150 146 
20.40 CFS 144 142 140 139 138 137 13 7 136 
21.60 CFS 136 135 134 133 132 132 131 130 
22.80 CFS 129 128 127 127 126 126 125 125 
24 .OO CFS 124 117 97 64 3 0 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.20 WATERSHED INCHES; 6779 CFS-HRS; 560.2 ACRE-FEET 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
12.47 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
3789.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 3.48 SQ.MI. 
7.65 CFS .34 1.02 2.20 3.98 6.21 8.79 11.68 14.95 
8.85 CFS 18.73 23.03 27.81 32.98 38.30 43.54 48.66 53.93 
10.05 CFS 6 0 67 76 8 7 100 115 133 155 
11.25 CFS 182 215 261 357 621 1288 2308 3320 
12.45 CFS 3780 3543 2634 1521 877 686 583 518 
13.65 CFS 471 433 400 372 347 324 306 291 
14.85 CFS 279 270 263 255 247 239 230 222 
16.05 CFS 214 206 199 192 186 182 178 176 
17.25 CFS 173 169 166 163 160 158 155 152 
18.45 CFS 149 146 143 140 137 134 131 129 
19.65 CFS 126 123 120 116 113 111 109 107 
20.85 CFS 106 105 104 103 103 103 102 - 102 
22.05 CFS 101 101 100 99 99 98 9 7 97 
23.25 CFS 95.98 95.54 95.25 94.74 94.41 93.80 90.87 82.34 
24.45 CFS 66.46 45.14 24.24 8.03 .73 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.41 WATERSHED INCHES; 5420 CFS-HRS; 447.9 ACRE-FEET 
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OPERATION ADDHYD XSECTxION 75 

PEAK TIME(HRS) 
12.38 

PEAK DISCHARGE (CFS) PEAK ELEVATION I FEET ) 
8933.6 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = ,150 hr, DRAINAGE AREA = 8.26 SQ.MI . 
7.65 CFS .34 1.02 2.20 3.98 6.21 8.88 12.31 17.07 
8.85 CFS 23.77 32.38 42.46 53.53 64.95 76.31 87.58 99.60 
10.05 CFS 114 131 151 176 206 240 2 82 333 
11.25 CFS 396 477 597 871 1680 3726 6600 8648 
12.45 CFS 8735 6899 4380 2598 1764 1444 1262 1136 
13.65 CFS 1040 959 889 827 772 725 686 657 
14.85 CFS 634 616 599 581 562 542 523 505 
16.05 CFS 487 469 452 436 425 417 410 403 
17.25 CFS 396 389 3 82 375 369 362 356 349 
18.45 CFS 342 336 329 322 315 308 302 295 
19.65 CFS 289 281 273 266 260 255 251 247 
20.85 CFS 245 242 241 240 239 238 237 236 
22.05 CFS 23 5 233 232 230 229 227 225 224 
23.25 CFS 223 222 221 220 219 217 207 179 
24.45 CFS 130 7 5 24 8 1 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.29WATERSHEDINCHES; 12200 CFS-HRS; 1008.2 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME(HRS) 
12.48 
13.63 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
14530.5 (NULL) 
5693.4 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 SQ.MI. 
6.00 CFS .43 .88 1.48 2.23 3.15 4.29 5.72 7.49 
7.20 CFS 9.66 12.27 15.37 19.09 23.64 29.08 35.44 42.55 
8.40 CFS 5 0 6 0 71 86 103 123 146 170 
9.60 CFS 196 222 250 281 316 358 407 463 
10.80 CFS 528 604 694 804 940 1127 1487 2442 
12.00 CFS 4824 8613 12392 14472 13574 10496 7409 5739 
13.20 CFS 5397 5490 5643 5692 5603 5405 5134 4822 
14.40 CFS 4493 4166 3856 3567 3303 3060 2837 2631 
15.60 CFS 2442 2271 2117 1979 1854 1742 1641 1554 
16.80 CFS 1481 1417 1361 1309 1261 1217 1177 -1141 
18.00 CFS 1107 1077 1048 1020 995 970 947 924 
19.20 CFS 902 881 861 842 822 802 782 763 
20.40 CFS 746 731 718 706 695 685 677 669 
21.60 CFS 661 654 648 641 634 628 622 616 
22.80 CFS 611 606 601 596 592 589 585 582 
24 .OO CFS 578 566 533 471 388 299 247 215 
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25.20 CFS 202 191 178 162 14 6 129 113 9 8 
26.40 CFS 84.20 71.96 61.16 51.73 43.58 36.58 30.60 25.53 
27.60 CFS 21.24 7 17.64 14.62 12.09 9.98 8.22 6.77 5.57 
28.80 CFS 4.57 3.75 3.07 2.52 2.06 1.68 1.37 1.12 
30.00 CFS .91 .74 .60 .49 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
2.51 WATERSHED INCHES; 33301 CFS-HRS; 2752.0 ACRE-FEET 

- - -  XSECTION 76, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1199.2 FEET) CAN 
ADD ,456 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2950.99 AC-FT ( .22 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1211.15. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
26.55 72.2 * 1211.85 

* FIRST POINT OF FLAT PEAK 

* * *  WARNING - STRUCTURE 1, HYDROGRAPH VOLUME TRUNCATED AT 69 CFS 
RESVOR ( 95. % OF MAX. HYDROGRAPH COORDINATE) 

MAIN TIME INCREMENT TOO SMALL. * * * 

HYDROGRAPH POINTS FOR ALTERNATE = 2, STORM = 1 
HRS MAIN TIME INCREMENT = .I50 hr, DRAINAGE AREA = 20.57 
4.95 CFS .21 .21 .21 .21 .21 .21 .21 
6.15 CFS .21 .21 .21 .21 .21 .22 .22 
7.35 CFS .23 .24 .25 .26 .28 .29 .32 
8.55 CFS .37 .41 .45 .51 .57 .65 .74 
9.75 CFS .96 1.09 1.24 1.41 1.60 1.81 2.06 

10.95 CFS 2.66 3.02 3.45 3.94 4.52 5.26 6.37 
12.15 CFS 12.22 17.72 23.75 29.55 33.66 36.71 38.94 
13.35 CFS 42.12 43.72 45.36 46.98 48.57 50.08 51.53 
14.55 CFS 54.14 55.30 56.38 57.37 58.29 59.14 59.92 
15.75 CFS 61.33 61.95 62.54 63.06 63.40 63.72 64.03 
16.95 CFS 64.59 64.85 65.11 65.35 65.58 65.80 66.02 
18.15 CFS 66.44 66.63 66.82 67.01 67.19 67.37 67.54 
19.35 CFS 67.87 68.03 68.19 68.34 68.49 68.63 68.77 
20.55 CFS 69.04 69.17 69.30 69.42 69.55 69.67 69.79 
21.75 CFS 70.02 70.14 70.25 70.36 70.47 70.58 70.69 
22.95 CFS 70.91 71.01 71.12 71.22 71.33 71.43 71.53 
24.15 CFS 71.73 71.82 71.91 71.98 72.03 72.07 72.11 
25.35 CFS 72.16 72.18 72.20 72.22 72.23 72.24 72.24 
26.55 CFS 72.25 72.25 72.25 72.24 72.23 72.23 72.22 
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27.75 CFS 72.20 72.19 72.17 72.16 72.15 72.14 72.12 72.11 
28.95 CFS 72.10 72.08 72.07 72.06 72.04 72.03 72.01 72.00 
30.15 CFS 71.99 , 71.97 71.96 71.94 71.93 71.92 71.90 71.89 
31.35 CFS 71.87 71.86 71.84 71.83 71.82 71.80 71.79 71.77 
32.55 CFS 71.76 71.74 71.73 71.72 71.70 71.69 71.67 71.66 
33.75 CFS 71.64 71.63 71.62 71.60 71.59 71.57 71.56 71.55 
34.95 CFS 71.53 71.52 71.50 71.49 71.47 71.46 71.45 71.43 
36.15 CFS 71.42 71.40 71.39 71.38 71.36 71.35 71.33 71.32 
37.35 CFS 71.30 71.29 71.28 71.26 71.25 71.23 71.22 71.21 
38.55 CFS 71.19 71.18 71.16 71.15 71.13 71.12 71.11 71.09 
39.75 CFS 71.08 71.06 71.05 71.04 71.02 71.01 70.99 70.98 
40.95 CFS 70.97 70.95 70.94 70.92 70.91 70.90 70.88 70.87 
42.15 CFS 70.85 70.84 70.82 70.81 70.80 70.78 70.77 70.75 
43.35 CFS 70.74 70.73 70.71 70.70 70.68 70.67 70.66 70.64 
44.55 CFS 70.63 70.61 70.60 70.59 70.57 70.56 70.54 70.53 
45.75 CFS 70.52 70.50 70.49 70.47 70.46 70.45 70.43 70.42 
46.95 CFS 70.40 70.39 70.38 70.36 70.35 70.33 70.32 70.31 
48.15 CFS 70.29 70.28 70.26 70.25 70.24 70.22 70.21 70.19 
49.35 CFS 70.18 70.17 70.15 70.14 70.13 70.11 70.10 70.08 
50.55 CFS 70.07 70.06 70.04 70.03 70.01 70.00 69.99 69.97 
51.75 CFS 69.96 69.94 69.93 69.92 69.90 69.89 69.88 69.86 
52.95 CFS 69.85 69.83 69.82 69.81 69.79 69.78 69.76 69.75 
54.15 CFS 69.74 69.72 69.71 69.70 69.68 69.67 69.65 69.64 
55.35 CFS 69.63 69.61 69.60 69.58 69.57 69.56 69.54 69.53 
56.55 CFS 69.52 69.50 69.49 69.47 69.46 69.45 69.43 69.42 
57.75 CFS 69.41 69.39 69.38 69.36 69.35 69.34 69.32 69.31 
58.95 CFS 69.30 69.28 69.27 69.25 69.24 69.23 69.21 69.20 
60.15 CFS 69.19 69.17 69.16 69.14 69.13 69.12 69.10 69.09 
61.35 CFS 69.08 69.06 69.05 69.03 69.02 69.01 68.99 68.98 
62.55 CFS 68.97 68.95 68.94 68.92 68.91 68.90 68.88 68.87 
63.75 CFS 68.86 68.84 68.83 68.82 68.80 ,68.79 68.77 68.76 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
.27 WATERSHED INCHES; 3617 CFS-HRS; 298.9 ACRE-FEET. 

---  STRUCTURE 1, ALTERNATE 2, STORM 1, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 2 
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SUMMARY TABLE 1 
, - - - - - - - - - - - - - - - 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 4.28 inches AND 24.00 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 2, ARC 1 
MAIN TIME INCREMENT .I50 HOURS 

ALTERNATE 1 STORM 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

XSECTION 1 RUNOFF 2.46 1.75 - - -  12.39 2111 858.1 
XSECTION 5 REACH 2.46 1.75 4.15 13.06 1263 513.4 
XSECTION 10 REACH 2.46 1.75 5.33 13.71 908 369.1 
XSECTION 2 RUNOFF 2.38 1.08 - - -  12.35 1217 511.3 
XSECTION 12 ADDHYD 4.84 1.42 - - -  12.35 1246 257.4 

XSECTION 12 DIVERT 4.84 1.42 --- 12.35 1246 257.4 
XSECTION 200 DIVERT .OO 1.42 - - - .OO 0 * * * * * * * *  
XSECTION 20 REACH 4.84 1.42 3.99 12.54 1181 244.0 
XSECTION 25 REACH 4.84 1.42 2.48 12.70 1166 240.9 
XSECTION 3 RUNOFF 3.94 1.75 --- 12.41 3318 842.1 

XSECTION 30 REACH 3.94 1.75 3.69 13:26 1740 441.6 
XSECTION 5 REACH 3.94 1.75 4.15 13.86 1259 319.5 
XSECTION 25 REACH 3.94 1.75 2.58 14.02 1257 319.0 
XSECTION 4 RUNOFF 2.06 .87 - - -  12.42 752 365.0 
XSECTION 34 ADDHYD 6.00 1.45 - - -  14.00 1366 227.7 

XSECTION 35 ADDHYD 10.84 1.44 - - -  14.01 2431 224.3 
XSECTION 35 DIVERT 10.84 1.44 --- 14.01 2431 224.3 
XSECTION 199 DIVERT .OO 1.44 - - -  .OO 0 * * * * * * * *  
XSECTION 45 REACH 10.84 1.44 3.62 14.26 2395 220.9 
XSECTION 6 RUNOFF 1.47 1.85 - - -  12.15 1882 1280.3 

XSECTION 60 REACH 1.47 1.85 4.51 12.58 1097 746.3 
XSECTION 67 REACH 1.47 1.85 3.50 12.93 798 542.9 
XSECTION 64 ADDHYD 12.31 1.49 --- 14.18 2650 215.3 
XSECTION 5 RUNOFF 4.78 1.00 - - - 12.40 2122 443.9 
XSECTION 7 RUNOFF 3.48 1.22 --- 12.53 1734 498.3 

XSECTION 75 ADDHYD 8.26 1.09 ---  12.44 3771 456.5 
XSECTION 76 ADDHYD 20.57 1.33 - - -  12.57 5080 247.0 
STRUCTURE 1 RESVOR 20.57 .19 1207.41 27. OOF 47F 2.3 
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SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

RAINTABLE NUMBER 2, ARC 2 

ALTERNATE 2 STORM 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

XSECTION 1 RUNOFF 2.46 2.90 - - -  
XSECTION 5 REACH 2.46 2.90 5.09 
XSECTION 10 REACH 2.46 2.90 6.20 
XSECTION 2 RUNOFF 2.38 2.29 - - - 
XSECTION 12 ADDHYD 4.84 2.60 --- 

XSECTION 12 DIVERT 4.84 2.60 - - - 
XSECTION 200 DIVERT .OO 2.60 ---  

XSECTION 20 REACH 4.84 2.60 6.75 
XSECTION 25 REACH 4.84 2.60 4.26 
XSECTION 3 RUNOFF 3.94 2.90 ---  

XSECTION 30 REACH 3.94 2.90 4.30 
XSECTION 5 REACH 3.94 2.90 5.16 
XSECTION 25 REACH 3.94 2.90 3.54 
XSECTION 4 RUNOFF 2.06 2.08 - - -  
XSECTION 34 ADDHYD 6.00 2.62 --- 

XSECTION 35 ADDHYD 10.84 2.61 - - -  
XSECTION 35 DIVERT 10.84 2.61 - - -  
XSECTION 199 DIVERT .OO 2.61 - - -  
XSECTION 45 REACH 10.84 2.61 5.65 
XSECTION 6 RUNOFF 1.47 2.99 - - -  

XSECTION 60 REACH 1.47 2.99 5.36 
XSECTION 67 REACH 1.47 2.99 4.38 
XSECTION 64 ADDHYD 12.31 2.66 - - -  
XSECTION 5 RUNOFF 4.78 2.20 --- 
XSECTION 7 RUNOFF 3.48 2.41 --- 
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SUMMARY TABLE 1 
, - - - - - - - - - - - - - - -  

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

ALTERNATE 2 STORM 1 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

XSECTION 75 ADDHYD 8.26 2.29 --- 12.38 8934 1081.6 
XSECTION 76 ADDHYD 20.57 2.51 --- 12.48 14531 706.4 
STRUCTURE 1 RESVOR 20.57 .27 1211.85 26.55.F 72F 3.5 
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SUMMARY TABLE 2 
, - - -____- - -_ - - - -  

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
- - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN - - - - - - - - - - -  ----------- - - - - - - - - - - -  LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) ( X )  (M) (k*) (Q*) ( C )  

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 

ALTERNATE 2 STORM 1 
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SUMMARY TABLE 3 
, --- - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . .  
ID (SQ MI) 1 

STRUCTURE 1 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 47 
ALTERNATE 2 7 2 

XSECTION 1 2.46 
------------------.-------- 

ALTERNATE 1 2111 
ALTERNATE 2 3561 

XSECTION 2 2.38 
------------------.-------- 

ALTERNATE 1 1217 
ALTERNATE 2 2956 

XSECTION 3 3.94 
------------------..------- 

ALTERNATE 1 3318 
ALTERNATE 2 5582 

XSECTION 4 2.06 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 752 
ALTERNATE 2 2178 

XSECTION 5 4.78 
-------------------.------- 

ALTERNATE 1 2122 
ALTERNATE 2 5366 

XSECTION 6 1.47 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1882 
ALTERNATE 2 3017 

XSECTION 7 3.48 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1734 
ALTERNATE 2 3789 

XSECTION 10 2.46 
------------------.-------- 

ALTERNATE 1 908 
ALTERNATE 2 1476 

XSECTION 12 4.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1246 
ALTERNATE 2 3128 
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SUMMARY TABLE 3 
, - - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 20 4.84 

XSECTION 25 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1257 
ALTERNATE 2 2205 

XSECTION 30 3.94 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 1740 
ALTERNATE 2 3079 

XSECTION 34 6.00 
------------.--.----------- 

ALTERNATE 1 1366 
ALTERNATE 2 2449 

XSECTION 35 10.84 
--------------------------. 

ALTERNATE 1 
ALTERNATE 2 

XSECTION 45 10.84 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2395 
ALTERNATE 2 5284 

XSECTION 60 1.47 
----------------.---------- 

ALTERNATE 1 1097 
ALTERNATE 2 1957 

XSECTION 64 12.31 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 2650 
ALTERNATE 2 6687 

XSECTION 67 1.47 
---------------.-..-------- 

ALTERNATE 1 798 
ALTERNATE 2 1427 

XSECTION 75 8.26 
------------------.-------- 

ALTERNATE 1 3771 
ALTERNATE 2 8934 
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SUMMARY TABLE 3 
, - - - - - - - - - - - - - - -  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS . . . . . . . . . .  
ID (SQ MI) 1 

XSECTION 76 20.57 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 5080 
ALTERNATE 2 14531 

XSECTION 199 .OO 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 0 
ALTERNATE 2 0 

XSECTION 200 .OO 
- - - - - - - - - - - - - - - - - - - - - - - - - - -  

ALTERNATE 1 0 
ALTERNATE 2 0 



TR20 -..-.------------------------- --.-------------------------------- SCS - 
WTlOOYR WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS, NU ROU VERSION 
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END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WTlOOYR FILES 

INPUT = 200INN.DAT , GIVEN DATA FILE 
OUTPUT = 2000UT .OUT , DATED 08/05/**,17:14:34 

FILES GENERATED - DATED 08/05/**,17:14:34 

FILE 111.TRD CONTAINS READHD INFOR?ilATION 

TOTAL NUMBER OF WARNINGS = 4, MESSAGES = 8 

JOB ENDED AT 17:14:34 
* * *  TR-20 RUN COMPLETED * * *  
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ESTIMATION OF THE PRINCIPAL SPILLWAY CAPACITY AT WHITE TANK FRS 
N0.3 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

The purpose of this calculation package is to estimate the principal spillway capacity at the White Tank 

FRS No. 3 reservoir. 

DESIGN BASISIASSUMPTIONSIREFERENCES 

The principal spillway at the White Tank FRS No.3 consists of a drop inlet spillway riser connected to a 

48-inch conduit. The crest of the drop inlet spillway riser is set at an elevation of 1200.0 ft (NAVD 88). The 

mechanism and hydraulics of the drop inlet riser is explained in detail in Technical Release No. 29 

"Hydraulics of Two- Way Covered Risers" published by U. S. Department of Agriculture, Soil Conservation 

Service, June 1965. The relevant portions of Technical Release 29 are attached at the end of this 

calculation Package for the reference purposes. 

As the reservoir water surface rises above the crest of the covered inlet of the standard covered riser, the 

inlet functions as a weir for the range of heads from zero to 0.50D above the crest where D is the pipe 

conduit diameter. The riser primes when the head over the crest of the covered inlet becomes equal to 

0.50D and flow changes from weir control to pipe control (See Page 19). The weir flow and pipe flow are 

explained as follows. 

Weir Flow 

As explained earlier, the principal spillway inlet functions as weir for the range of heads from zero to 

0.50D above the crest of the riser. The weir flow can be determined using the following relationship (See 

Page 16): 

QWei, = C,*(~L)*H;'~ 

Where 

C, = Discharge Coefficient for weir flow 

L = Inside length of the riser - 

Hh = Head over the crest of the riser 

A C, of 3.1 (See Page 16) was used for this analysis. The inside length of the riser was set at 12.3 ft. 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\90 percent H&H\General Calc Packages\Principal Spillway 
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Pipe Flow (Inlet Flow) 

As the head over the crest of the covered inlet becomes equal to 0.50D, the flow changes from weir 

control to pipe control. Pipe flow is defined a follows (See Page 16): 

. Qhc = ~ b * a ~ * ( 2 g ~ o ) ~ ' ~  

where 

Cb = A coefficient which depends on the characteristics of the riser and conduit. 

ab = Area of the conduit 

Ho = Pressure flow head i.e. difference in elevation between the water surface in reservoir and tail 

water elevation (tail water elevation is set at crown of the pipe conduit at the outlet) 

A Cb of 0.61 was used for the pipe flow analysis. 

Outlet Flow 

The outflow corresponding to each reservoir elevation was computed using the following relationship: 

Q = Area of the conduit Flow velocity 

Where the flow velocity was determined using the Bernoulli' equation at each elevation. Please see Page 

8 to have an idea of how Bernoulli's Equation was applied to the system and to understand the attached 

spreadsheet.The major friction loses were estimated using the William-Hazen Equation: 

Where 
V = mean flow velocity (ftlsec) 

C =William Hazen coefficient 

L = Length of the Pipe (ft) 

D = Diameter of the pipe (ft) 

The minor losses were estimated using the flowing relationship: 

H = K * v2 /2g 

Where K = sum of all friction loss coefficients (entrance coefficient, exit coefficient etc) 

RESULTS 

The outlet flow was determined at each reservoir elevation and was compared against the weir flow and 

pipe inlet flow. The smallest of these flows was selected as the capacity of the principal spillway. The 

calculations related to the estimation of principal spillway capacity at different reservoir elevations are 

presented in a Table on Page 4. All the formulas involved in these calculations are provided on the Page 

5-6. Please also note that the Stage-Discharge relationship for the Principal Spillway is provided on page 

23. 
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White Tanks FRS No. 3 
Principal Spillway (48 inch) - Flow Capacity 

P \FCDMC\23443698 White T&\Des~gn\OuUets\pnncipal spillway - 48 inch - capacity calculations, principal spiway - 48 inch, 8/11/2004 Page 1 



White Tar. AS No. 3 
Principal Spillway (48 inch) - Flow Capacity 

P \FLTIMlX3443698 Whle Ta~slOea(miO~11en\p111c11~d splhvq - 48 ach -0w~~ity c&daia!-8. prrn spillway - 48 mlormlla. 811 It2004 Page 1 



WhiteTanks FRS No. 3 
Principal Spillway (48 inch) - Flow Capacity 
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presented in a Table on Page 5. All the formulas involved inthese calculations are provided on the Page 

6-7. . 
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U. S. Department of Agriculture 
Soil Conservation Service 
Engineering Division 

HYDRAULICS OF ?NO-WAY COVERE3l RISERS 

___ ---- 

Technical Release No. 29 
Design Unit 
June 1, 1965 



PREFACE 

This Technical Release presents t h e  hydraulic behavior of the  covered 
i n l e t  of two-way covered r i s e r s  as ve r i f i ed  by both a i r  and water 
model t e s t s  conducted by Messrs. F. W. Bla isdel l ,  C.  A. Donnelly, and 
C. G. Hebaus at  the  St .  Anthony Fa l l s  Hydraulic Laboratory, Minneapolis, 
Minnesota. These t e s t s  were advocated by and conducted i n  consultation 
with M r .  M. M. Culp, Chief, Design Branch, Engineering Division, who 
conceived t h e  covered i n l e t  o r ig ina l ly .  

Various c r i t e r i a  and proportions of t h e  two-way covered r i s e r  t o  be 
used f o r  Standard Covered Risers were se lected a t  a meeting of t he  
"Subcommittee on Standard S t ruc tu ra l  Deta i ls"  held i n  Spartanburg, 
South Carolina, during October 23 - 27, 1961. These proportions and 
c r i t e r i a ,  together with other pe r t inen t  hydraulic and s t r uc tu r a l  stand- 
ards and c r i t e r i a ,  a r e  given i n  Engineering Standard Drawing ES-150, 
"Drop I n l e t  Spillways, Standard f o r  Covered Top Riser," which was 
issued a s  one of the  attachments t o  Engineering Memorandum SCS-50 dated 
May 16, 1963. This Technical Release i s  primari ly concerned with t he  
hydraulics of Standard Covered Risers. It a l so  gives t he  des i rable  
locat ion and width of low s tage i n l e t s  i n  two-way covered r i s e r s  as 
shown by model studies.  

M r .  Edwin S. Alling prepared t h i s  Technical Release under t he  super- 
v is ion of M r .  Paul D. Doubt, Head, Design Unit, Design Branch, Engineer- 
ing Divis ion a t  Hyattsvil le ,  Maryland. 
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ab = a rea  of t h e  conduit 

a~ = a rea  of opening of low s tage i n l e t  

ar = area  of t h e  r i s e r  

Cb = discharge coeff ic ient  f o r  pipe flow 

Cw = discharge coeff ic ient  f o r  weir flow 

Co = discharge coeff ic ient  f o r  o r i f i c e  flow 

D = pipe conduit diameter 

fps = f e e t  per second 

Hh = head over c r e s t  of t h e  covered i n l e t  of t h e  r i s e r  

He = head over c r e s t  of t h e  low s tage i n l e t  of t h e  r i s e r  

Ho = pressure flow head, i .e . ,  difference i n  elevation between the  
water surface i n  t he  reservoir  and t h e  point  a t  which t he  
hydraulic grade l i n e  i n t e r s ec t s  t h e  plane of the  conduit ou t le t .  
This point i s  usually taken a s  0.5D above the  invert  of t he  con- 
dui t ,  or  as  the  t a i lwate r  surface, whichever i s  the  higher eleva- 
t ion .  

ha = atmospheric pressure head 

hab = absolute pressure head 

hfc = head l o s s  between the  reservoir  water surface and t he  mid-height 
of t he  r i s e r  

h f t  = head l o s s  between t he  mid-height of t h e  r i s e r  and t he  conduit 
entrance ( including conduit entrance ) 

-s 

I 
hpc = pressure head on t he  crown of t he  conduit at a section -D down- 

stream from the  conduit entrance 
2 

h* = veloci ty  head i n  the  conduit 

h,, = veloci ty  head i n  the  r i s e r  

Kc = c re s t  head l o s s  coeff ic ient  

K, = entrance head l o s s  coeff ic ient  

Kp = f r i c t i o n  head l o s s  coeff ic ient  f o r  c i r c u l a r  pipe flowing f u l l .  
I t s  value may be obtained from ES-42. 

K t  = t r ans i t i on  head l o s s  coeff ic ient  

L = ins ide  length of r%se r  

Lb = length of t h e  conduit 

Lo = anti-vortex p l a t e  (cover. s l ab)  overhang, measured from the  out - 
s ide  of t h e  sidewall 

Nhc = vertical. opening of t h e  covered i n l e t  of t h e  r i s e r  

Nib = v e r t i c d  dis tance from t h e  pipe inver t  a t  t h e  r i s e r  t o  t h e  c r e s t  
of t h e  covered i n l e t  of t h e  r i s e r  



Nlu = ver t i ca l  opening of the low stage in l e t  of the r i s e r  

Qhc = discharge khrough the covered i n l e t  of the r i s e r  

QLu = discharge through the low stage in l e t  of the r i s e r  

vb = mean velocity of flow i n  the  conduit 

vr = mean velocity of flow i n  the  riser 
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HYDMULICS OF TWO-WAY COVERED RISERS 

Figure 1. Definition sketch f o r  two-way covered risers. 



The v e r t i c d  distances and other dimensions required t o  define t he  
two-way covered r i s e r ,  axe i l l u s t r a t e d  by Figure 1 i n  which: 

D = p i p e  conduit diameter and ins ide  width of r i s e r  

Hh' = head over c r e s t  of t h e  covered i n l e t  of t he  r i s e r  

L = ins ide  length of r i s e r  

Lo = anti-vortex p la te  (cover s l ab )  overhang, measured 
from the  outside of t he  sidewall 

Nhc = v e r t i c a l  opening of t h e  covered i n l e t  of t h e  r i s e r  

Nib = v e r t i c a l  distance from t h e  pipe inver t  at  t he  r i s e r  
t o  the  c r e s t  of t he  covered i n l e t  of t h e  r i s e r  

&hc = discharge through the  covered i n l e t  of t he  r i s e r  

Limiting Vdues  
Numerous model t e s t s  have been conducted t o  es tab l i sh  l imi t ing  values - - 

and t o  determine t he  hydraulic behavior of two-way covered r i s e r s .  
The range of values ' tes ted,  or  t he  l imi t ing  values a r e  given below. 

Length of r i s e r ,  L: 

1.0 s L/D s 10.0 

Height of r i s e r ,  Nfh:  

H i h  2 3D 
Conduit slope : 

slope 6 40 percent 

Anti-vortex p l a t e  overhang, Lo: 
Vortices, assuming sui table  v e r t i c a l  openings Nhc, w i l l  not form i f  Lo 
i s  made B Lo(,in.). Vortex formation may occur i f  Lo i s  made < Lo(min,). 

L/D Lo (min . ) /D 

1.5 1.0 

2.0 0.4 

5-0 0.4 
10.0 0.1 

Vert ical  opening of i n l e t ,  Nhc: 
The v e r t i c a l  opening, Nhe, may range between two l imi t ing  vdues ,  
Nhc (max . ) and Nhc (min . ) : 

Nhc(max. ) i s  equal t o  the  head at t he  in te r sec t ion  of t h e  weir 
flow curve (extended) and t he  pipe flow curve a s  shown on Figure 2. 
If Nhc i s  made greater  than t h i s  maximum value, vortex formation 
may not be prevented. ,. 
Hhc (min. ) i s  equal t o  t he  weir flow head a t  which D~ /2  = 5 .l when 

 h his c r i t e r i on  i s  not va l id  f o r  values L/D < 2, f o r  example, if 
Qhc LID = 1.5 t h e  value of Nhc(min. ) i s  t he  head at  which ~ 5 / 2  

= 6.7 t o  7.4.) 



I f  Nhc is  W e  l e s s  than t h i s  minimum value, t h e  conduit may not 
flaw f u l l .  

Eead-discharge Relations 
The head-discharge r e l a t i on  may consis t  of port ions of four curves a s  
described below and as shown i n  Figure 2. The por t ions  are: -> ( a )  Weir flow f o r  t h e  range of heads from the  c r e s t  of the  

covered i n l e t  t o  t he  bottom of t h e  anti-vortex p la te .  

Qhc = 

(b)  A horizontal  l i ne ,  a at a head equal t o  t h e  
v e r t i c a l  opening of the  covered i n l e t ,  ( N ~ ,  ), f o r  t h e  range of 
dischasges from the  weir flow curve t o  t h e  curve ( c )  next defined 
o r  t o  (d )  t h e  pipe flow curve, whichever i s  f i r s t  in tersected by 
curve (b )  . 

H ~ D  = N ~ ~ / D  

( c )  A s t r a igh t  l i n e  fo r  the  range of discharges from t h e  horizontal  
l i n e  a t  t he  head equal t o  Nhc t o  an in te r sec t ion  with (d )  t he  
pipe flow curve. The equation of t h i s  l i n e  i s :  

where 
Lo (0.1 - 0.05 F) i s  taken equal t o  zero 

La when - 2, and D 

0.2 Lo - 0.1 l o g o  ) i s  taken equal t o  zero 

(10)2/(~/~) when - L D 

Thus t he  term, 

0.2 Lo ( - 0 1 l o g  , i s  never taken l e s s  than zero. - ( 2 )  Pipe flow fo r  heads and discharges l a rge r  than those defined i n  -1 ( b ) a n d ( c ) a b o v e .  

Cb = a coeff ic ient  which depends on t h e  charac te r i s t i cs  of 
the  r i s e r  and conduit 

ab = area  of the  conduit. 

H, = pressure flow head, i .e . ,  d i f ference i n  elevation 
between the  water surface i n  t h e  reservoir  and t he  
point at  which t he  hydraulic grade l i n e  in te r sec t s  
t he  plane of t he  conduit ou t le t .  This point is  usually 
taken as O.5D above t h e  inver t  of t h e  conduit, o r  as v , 
the  ta i lwater  surface, whichever is t h e  higher elevation. 



Figure 2. Head-discharge r e l a t i on  f o r  two-way covered r i s e r s .  

Note t h a t  t he  actual  head-discharge re la t ion,  f o r  spec i f i c  r i s e r  propor- 
t ions ,  may take one of several  forms. 

Example (1) : If L,/D 2 2,  then curve ( c )  i s  hor izontal  and hence i s  not 
a p a r t  of t h e  head-discharge re la t ion.  

Example (2)  : If H, i s  su f f i c i en t l y  small, then the  pipe flow curve (4) 
may in t e r s ec t  curve (b) t o  t he  l e f t  of  curve ( c )  s ince  curves ( a ) ,  (b) ,  
and ( c )  a r e  independent of Q. 

Example (3):  If Nhc i s  made equal t o  i t s  maximum value, then curves 
(b) and ( c )  a r e  not a p a r t  of t he  head-discharge re la t ion .  



The Standard Covered Riser 

Refer t o  Engineering Standard Drawing ES-150, "Drop In le t  Spillways, 
Standard f o r  Covered Top Riser", and t o  Technical Release No. 30 
"Structural Design of Standard Covered Risers". Eydraulic aspects 
and s t ruc tu r a l  aspects of two-way covered r i s e r s  were considered . 

during the  se lect ion of the  c r i t e r i a  and proportions establishing the  
Standard Covered Riser . 
Froportions Selected 
Length of riser, L: 

?- - -:- - . 
'\ L = 3D 2-/ 

Plate (cover slab) overhang, Lo : 
Selected t o  pmnlde adequate t r a sh  rack net area.  

Vertical opening of i n l e t ,  Nhc: 
EvaJ-uating Nhc (- . ) 

The maximum allowable mean ve loc i ty  i n  the  pipe conduit of 
standard r i s e r s  i s  s e t  at vb(max.) = 30 fps, thus 

and, equatidg t h i s  t o  weir flow 

thus 

which gives 

Nhc (msx . ) 0.93 for  D = 2.0 f t  
D 0.74 fo r  D = 4.0 ft 

L/D > 2, thus 
t - - J 

y' 
r 3' L Bco = 5.1 \ 

DS /' 
- - 

and, equating t h i s  t o  weir flow 



thus 
Hh = Nhc ( m i n .  ) = 0 . 4 2 ~  

Nhc selected 

Head-discharge Relations 

Lo The term (0.1 - 0.05 ij-), i n  the  equation of curve (c  ), equals zero 

Lo s ince  - = 2. Therefore curve (c )  i s  horizontal  and t he  head-discharge 
D 

r e l a t i on  fo r  Standard Covered Risers consis ts  of port ions of only three  
curves : 

( a )  weir flow curve 
(b) constant -head curve 
(d )  pipe flow curve 

as shown i n  Figure 3. The constant-head curve and t h e  weir curve in tersect  
at 

and 

Qic = 3 . 1 ( 6 ~ )  H ~ ~ / ~  = 3 . 1 ( 6 ~ ) ( 0 . 5 0 ~ ) ' / ~  = 1 . 0 9 6 ( 6 ) ~ ' / ~  

the  pipe 

t 
Qhc -- 

6~~ l2 
Figure 3. Head-discharge re la t ion  fo r  Standard Covered Risers. 



.. 

Thus as  t he  reservoir  water surface r i s e s  above t h e  c res t  of the  
covered i n l e t  of t he  Standard Covered Riser,  t h e  i n l e t  functions 
a s  a weir f o r  t h e  range of heads from zero t a  0.50D above t he  c res t .  
The r i s e r  primes when the  head over t h e  c r e s t  of t h e  covered i n l e t  
becomes equal t o  0.50D and flow changes from weir  control  t o  pipe 
control . 
Riser Head Losses 
Head loss  coeff ic ients  f o r  pipe flow conditions a r e  defined as  follows: 

I&=-- hfc - c re s t  head l o s s  coef f ic ien t  
hvr 

hf t K t  = - = t r ans i t i on  head l o s s  coef f ic ien t  
hvb 

hfc + h f t  
% = = entrance head l o s s  coef f ic ien t  

hvb 

where : 

hfc = head l o s s  between t h e  rese rvo i r  water surface and the  
mid-height of t he  r i s e r  

hf t  = head l o s s  between t he  mid-height of t h e  r i s e r  and the  
conduit entrance ( including conduit entrance ) . 

hvb = t h e  ve loc i ty  head i n  t h e  conduit 

h,, = t h e  ve loc i ty  head i n  the  r i s e r  

From t e s t s ,  f o r  t h e  'standard Covered Riser: 

Kt = 0.55 

Since 

then 

and 

Thus 
hfc = 2.0 hvr = 0.137 hvb 

h f t  = 0.55 hvb 

hfc + h f t  = 0.687 hvb = .&hvb 

For design, it has been recommended t h a t  K, = 1.0 be used. 



Pipe Flow, Energy and I.iydraulic Grade Lines 
The pipe flow equation f o r  Standard Covered Risers may be derived from 
t h e  Eeiations shown i n  Figure 4. Thus, fo r  f u l l  pipe-flaw: 

l. i - , 9  
1 ?,f " =4- 

2 +%=TI 
d=G 

and 

1 - 
&hc = abvb = ab*.iF% = cbab W E &  q 

where 

K - f r i c t i o n  head loss  coeff ic ient  f o r  c i r c  ar pipe flowing fu l l .  
- I t s  value may be obtained from ES-42. J"1 

Lb = length of the  conduit 

1/-- Reservoir water surface 

Lhpc (shown here as subatmospheric 
head on crown of conduit) 

vb2 
1.2 - 

2g 

Figure 4. Pressure flow re la t ions  i n  Standard Covered Risers. 



Contractions i n  the  conduit near t he  entrance cause l o c a l  deviations 
of t he  hydraulic grade l i n e  from i t s  normally computed posit ion.  Tests 
show tha t  the  maximum deviation occurs a t  t h e  crown of t h e  conduit a t  a 
distance of about D/2 downstream from t h e  conduit entrance. A s  indi-  
cated by Figure 4, negative pressures (below atmospheric) a re  poss ible  
i n  t h i s  region. From the  f igure,  t he  pressure head on the  crown of t h e  
conduit (hpc) at  a distance of D/2 from t h e  r i s e r  may be wri t ten  as :  

n 

or, with K, = 1.0 

Upon subst i tu t ion of values, a pos i t ive  r e s u l t  means the  absolute 
pressure i s  greater  than atmospheric, a negative r e s u l t  means t he  
absolute pressure i s  l e s s  than atmospheric. 

To avoid cavitat ion,  t h e  absolute pressure must be g rea te r  than t he  
vapor pressure corresponding t o  t he  temperature of t h e  water. The 
absolute pressure head a t  t h e  crown of t h e  conduit at ~ / 2  downstream 
from t h e  conduit entrance is given a lgebra ica l ly  by: 

where ha i s  t he  atmospheric pressure head. 

Low Stage I n l e t s  

It w a s  o r ig ina l ly  believed t h a t  low s tage  i n l e t s  should be located i n  
t h e  r i s e r  endwalls and t he  width should equal t h e  c l e a r  width of t h e  
endwall. Subsequently, model t e s t s  showed such inlets had a detrimental 
e f f ec t  on the  hydraulic behavior of two-way covered r i s e r s .  

Tests with openings i n  t h e  sidewalls and t e s t s  with openings i n  the  end- 
wal ls  showed low stage i n l e t s  should be loca ted  i n  t h e  endwalls and t he  
width should equal ( 3 1 4 ) ~  and be centered i n  the  w a l l .  

As t h e  reservoir  water surface r i s e s  above t h e  e levat ion of t he  c r e s t  
of t h e  low stage i n l e t ,  t h e  i n l e t  first functions as a weir, then with 
increasing water level ,  t h e  i n l e t  functions a s  an o r i f i c e .  Weir flow 
i s  given by: 

where 

Hi = head over c r e s t  of the  low s tage i n l e t  of t h e  r i s e r .  

QPU = discharge through the  low s tage  i n l e t  of t h e  r i s e r  

Ori f ice  flow i s  given by: 

where 

NPu = v e r t i c a l  opening of the  l ~ w  s tage i n l e t  of t he  r i s e r .  
bSD1.-5CS.HYIITTSVILLE. YO. 1 9 G B  
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Stage-Discharge Relationship For Principal Spillway 
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ESTIMATION OF THE GATED OUTLET CAPACITY AT WHITE TANK FRS N0.3 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

The purpose of this calculation package is to estimate the gated outlet capacity at the White Tank FRS 

No. 3 reservoir. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

The proposed outlet works at the White Tank FRS No.3 consists of a gated outlet of 48 inch. The invert 

of the gated outlet at the entrance is set at an elevation of 1197.0 ft (NAVD 88). 

1.0 PIPE FLOWING PARTIALLY-FULL (OPEN CHANNEL FLOW) 

For a partially-full condition, the gated outlet capacity was estimated for outlet control and inlet control 

options. The smaller value of these two control options was selected as the final capacity of the gated 

outlet when the pipe is flowing partially full. 

1.1 Outlet Control 

For outlet control option when pipe is flowing partially full, the gated outlet capacity was determined 

using the Manning's equation: 

Where 

Q = Discharge Capacity of the pipe (cfs) 

A = Area of the Pipe (ft2) 

V, = Mean flow velocity (ftlsec) 

Where V, = 1.49111 * R2I3 * s1I2 

R = Hydraulic radius of the pipe 

A = Bed slope 

n = Manning's Roughness Coefficient 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\lOO percent H&H\General Models\gated outlet capacaity 
calculations\gated outlet capacity w r ~ t e  up.doc 



All the relevant parameters such as area of the pipe (A), hydraulic radius of the pipe (R) and top width of 

the pipe (T) for partial flow conditions were taken from Tables 4.5-4.7 of a handbook named "Modern 

Sewer Design" published by American Iron And Steel Institute (Seconcl Edition 1990) (Please See 

Pages 8-10). 

1.2 Inlet Control 

For inlet control option when pipe is flowing partially full, the gated outlet capacity was determined using 

computer software named CULVERT MASTER. 

2.0 PIPE FLOWING-FULL (PRESSURIZED FLOW) 

For Pipe-Flowing-Full Condition, the gated outlet capacity was estimated for outlet control and inlet 

control options. The smaller value of these two control options was selected as the final capacity of the 

gated outlet. 

2.1 Outlet Control 

For the outlet control option when the pipe is flowing-full, the outflow corresponding to each reservoir 

elevation was computed using the following relationship: 

Q = Area of the conduit * Flow velocity 

where the flow velocity was determined using the Bernoulli' equation at each elevation. Please see Page 6 

to have an idea of how Bernoulli's Equation was applied to the system and to understand the attached 

spreadsheet. The major friction losses were estimated using the William-Hazen Equation: 

Where 
V = mean flow velocity (ftlsec) 

C = William Hazen coefficient 

L = Length of the Pipe (ft) 

D = Diameter of the pipe (ft) 

The minor losses (entrance losses and exit losses) were estimated using the flowing relationship: 

H = K  * v2/2g 

Where K = sum of all friction loss coefficients (entrance coefficient, exit coefficient etc) 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\100 percent H&H\General Models\gated outlet capaca~ty 
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2.2 Inlet Control 

For the.inIet control option when pipe is flowing full, the gated outlet capacity was determined using the 

LinsleyEranzini equation: 

Where 

A = Area of the pipe (ft2) 

G = Acceleration due to the gravity 

hl = Headwater depth (ft) 

D = Inside diameter of the pipe (ft) 

RESULTS 

The calculations related to the estimation of the capacity of the gated outlet corresponding to different 

reservoir elevations are provided in a Tabular form on Page 5. All the formulas involved in these 

calculations are provided on Pages 6-7. The gated outlet capacity was estimated both for inlet and outlet 

control. The smaller value of these two control options was selected as the final capacity of the gated 

outlet. 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\100 percent H&H\General Models\gated outlet capacalty 
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White Tan. . A S  No. 3 
Gated Outlet - 48 inch - Flow Capacity 



White Tanks FRS No. 3 
Gated Outlet - 48 inch - Flow Capacity 

P iFCCIMl>23.I4HnoR Whle Ti~Is\Cles1g~~l0~1Iehl~aed o~IIe1- 40 ttch h ~ a p ~ h / ~ ~ ~ 1 - r * l ~ 1 6 ,  Oael 48 h h  (1197) foro1ula 1211 7n004 

A B C D I E I F 1  G H I 
1 outside .. pipe diameter (It) 4 .................................... ............................. iiiii.iiiiiiiii.iiiiiiiiiiiiiii ...iiiii.iiiiiii.iiii .. jj.jjjjjjjjj.jjjjjjjjjjjjjjjjjijjjjjj.j ................. * . ; 

pipe wall thickness (in) 0.25 -T ........................... ........................................................ j ; 1 ..... 
3 lnside pipe diameter (It) =B1-Z'(B2'12) i j i j i 

................................................................................................................................................ ...................................... ........................................... ................................................................................................ ............................. ......................... ......................... ........................ i 4 f ?  '65 i i ,,I I ..................................... : 
5 plpe slope (Itin) 0.006 i - 

outlet lnvert elevation (It) 1190 6 .............................................................................................................. i ..ii.iiiiiii.iii..iiii..i...i.i.i...iiii.... .. i ! 
2 j 7 pipe upturn at ~nlet (It) I 

j i 
......................................................... i 

...... ................ ...... ................. ..... .................................. ....... .............. i " i - " + .- ; " " -- - 
! / 

j 
i 

. . . .  ..... 
1 - ._. : .- ,j .- i - - --. ....................... .............................. .............................................. ................ ............................................................... .......................... ..................... .................... ............ 

Values below est~mated from tables on page 152 of I i 

13 

14 
15 

water elevabon at inlet 

(n) 
16 =BS+I =AlG$B$8 i=8161$8$3 ..................................... 0.154 A .- i0.147 i0.866 /=~16'($8$3"2) i=E16'$B$3 +-.-. =F16'$8$3 

i 
8 

1 
! depth/ dlameter 

flow depth in pfpe f (y/D) 

0 
.................................. ................. ......................................... - ................... 

Modern Sewer Design (Please See Attached Pages i / 
6-10). 

j i 
i I Hydraulic Radius. 

Am2 I WD I T/D i Flow Area. A R 

j 1 1 (sq. ft) / (feet) 

Using Manning's Formula 

Top Width. T 

(feet) 

i0.253 7 =A1 6+1 =A17-$B$8 i=B17/$B$3 0.403 i l )=D17'($8$3"2) i=E17'$B$3 =F17'$8$3 ................................... .............. _ ............ ................................... ...... _ ..... _ ..... : ........................ " ................... * ! ................ - ..... - ................ .......................................................... ....................... 
78 =Al7+1 =Ale-$B$8 i=B18/$B$3 0.64 i0.302 0.854 i=Dl8*($B$W2) !=El8'$8$3 =F18'5B$3 

19 ......... /, ................................ ....... ............... ..................................................................................................... i 1 ................................... ; - 

ZI Pi~e-Flowing-FUlI C O '  . . . . . . . . . . . . . . . . . . . . .  .................................................................................. + ........................ .................. ............................ ........................................................................................................................................................................................................ 

22 . . .  ....... ............... .I... ........................ ..................I .............................................. ............................... .... -...- .................................. 
j 

i 

23 waler elevanon at ode, (z,) Frictior~al Loscs + Min~u Loscs 
................................ . .  . . . . . . . . . . .  

(fl, (feel) 
=A18+1 25 ........................................................... 
=A25+1 .............. -26 ............................................................... 
=A26+l 

28 
% 
30 
r.. 
33 

=A27+1 ............................................. 
=A28+1 
=A39+1 ................................................................................................ 
=A30+1 ............................................................. 

-=A31+1 

=A??+I .... . . . . . . . . . .  
= ~ 3 ? +  1 

35 =A?d+l .......................... ..................... 

............... ................................... =A28-F$8-XB?3. IP. 
=A29-$6%8-$6$3 iO 

=M0-$6$8-$B$3 ................. i" ... 
=*?.!:!B!8:$!!!3 ................ j!? 
=A32-$668-$863 i0 

= A ~ ~ - ~ E ~ ~ - ~ B $ ~  ............ I?, ................................ 

36- =AZS+I =A36-$B%8-$B$3 ................ ...................................... =($8$6+$C$25+$6$3) k436-D36 L il i l  i21.56IX766553026 : ..................................................................................................................................................................... =((H36Y)/(2*32.2))*(F36+G36)+33O2*$B$4*($B$3A-1.I67)*((H36~$B$9)Al 85) - ........ .................................................................................. 
T = A X + I  1 -- - - -. =A37-$6$8~$6%3 jO =($B$6+$C$25+$B$3) i=A37-D37 j l  122 1592507495587 =((H37A2)/(2*32.2))*(F37+G37)+3 02*$B$4*($B$3"1 167)*((m7/$B$9)"L.85) 

=A37+ 1 ................... ,,,,.,,, . . . . . . . . . . . . . . . . . . . .  ...... ......... ............................... ........................................................................ . . jz? 7426215329485 =((H38A2)/(2*32.2))'(FJ8+G38)+33O2*$E$4*($B$3A-l.167)*((H38/$B$9)A1 85) = ~ 3 8 - f i ~ $ 8 - X ~ $ 3  .$., =($Bf6+OCR25+$B$3! ...j=*?8B38 i? I ;.. 
=.438+l =AW-LEEEX-$B$3 ;O =($B$6+$C$25+$BS3) /=A39-D39 i l  i23.311744539454 = ( ( ~ 3 9 ~ 2 ) / ( 2 * 3 2 . 2 ) ) * ( ~ 9 + ~ 3 9 ) + 3 . 0 2 * $ ~ $ 4 ~ i 6 7 j ' ( ( ~ 3 9 / $ ~ $ 9 ~ l . ~ ~ ) " " " "  . - . - - -- - 

m = ~ ? 9 + 1  =Ado-$6$8-$EX3 : iO =($6$6+$C$25+$B$3) ... [=~40-D40 .............2......-................. i l  ~ . . .  !21.8676337863893 =((H40A2)1(2*32.2))*(F4OcG4O)+9.O2*$B$4*($B$3~L.I67)*((H4Ol~B$9)Al.85) ............................. ........................... ..... - ............................................ ......... ........................................................................... 
7 =A-IO+l ....................................... : ............... .:=&!!:?F!!u-$!!!? ................. !!? ........................................... =!$?!6+$c!?,+!B!!? .......... t/fet4.!:!?!~ !! ....................... i! . ............................................................ j24.4I12071492626 .......... '=((~41"2)/(2+32.2))*(~41+~41)+3.02*$~$4*($6$3-I ........................................................................................................................... .167)*((~41/$6$~)~1 85) 
~ = A d l + l  - =A42-$B$8-$B$3 /O =($6$6+$C$25+$B$S) j=A42-D?2 j l  j l  i21.9432646444329 =((H12A2)/(2*32.2))*(P42+G42)+3.O2*$B$4*($B$3~I.I67)*((H42/$B$9)Al 85) 
43 =A42+1 i l  i25.4645082561389 =((H43Y)/(2*32.2))*(F43+G43)+3,O2*$B$4$4($6$3~I.167)*((H13l$B$9)l 85) ........................................................... =i.?Bd4+$cBz5+%5!% .......... i=*i'3.:.P2, ....... 11 ; ........................................................... ..- .................. 

=A43+1 =($B$6+$C$25+$6$3) ikA44-D44 il 125,9755767098554 =((~44~2)/(2*32.2))*(~44+~44)+3.02*$~-' " 

=A34-$6S8-$6$? iO 

=A35-$B$8-$6$3 ............. i0 : 

... .......... ........... ....................... ................................ PP.P.P~<E.B~6+!C~?S+~B~~~ j=.A28:D28 I! i? .:I6 0L?8!?346!96? 
=($6$6+$C$25+$6$3) i=A29-D29 j l  i 1 i16 8028245798288 

=@!?!6?$c!2s+!!?!?.) !=*?!?:???! j l  i17 5592157235194 1' *..- ......... " ................................................ ........... .......... 
=($6$6+$C8?5+$B$3) /=MI-D31 il il 118.2853023363187 .......................................................................................................................................................... ; : ........................................ 
=($B$6+$C$25+$6$3) i=A12-D32 /I i18.984340037522 

=!$B$6+bC$25+$B632).. .. ,...]=A33:!?3? .......... j! ..................... .... j?9659??6;'?78 ....... 11 

.... . . .  =~!H28?2)1!?*32:?)).*~F28+G28??3?**!?~A.*(~B~~?1.!67?*~(H?8~~B~?!?1:852).. 
=((H29"2)/(2*32.?))*(F29+029)+3 02*SB$4*($B$3Ahl 1671*1111291$B$9)"1 85) , 

=((H30A2)/(2*32 2))*(F30+030)+3 02*$B$4*($B$3A-l 167)*(iH30/$B$9)"1.85) .......................................................... - .............................................. ......................................................... 
'=((~31"2)1(2*32.2))*(~3 1+~31)+3.02*$6$4*($~$3~-1~ t67)*((w11$B$Y)Al.85) ............................................................................................................................ 
~((~32"2)/(2*32.2))*(~~2+~32)+3.02*$~$4*($6$3-t.167)*((~32~~$9)"1.85) 

=(!H3?A?,!~?9?:2!?,t~,F?~+G37~+3.:O?*~B$4~:!6!!*~(H??!~B~9~~1. 852.. ........... 
=($6$6+$C$25+$B$3) i=A34-D34 jl i203122993974794 

_ =($B$6+$C$25+$B$3) [=A35-D35 ........ ..+._.. i l  .................. j l  i20.94497L7793285 * +. ................. 

=((K14A2)/(2*32.2))*(~4+G3A)+3.02*$B$4*($B$3~l.l67)*((H34/$B$9)"1.85) 
=((H35A2)/(2*32.2))*~5+G35)+3.O2*$BX?*($B$3~1.167)*((H?S/$B~9)A1.85) ..................... ..................... ....................................... 
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7 all plpes with smooth i 
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14 
15 
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i i 
i Inlet control flow was estimated using Culveil Master. Assumes minlrnal tailwater effects. 

depth/ diameter i 
&ID) j ' ROW ve~odty 011) 

1 (IVsec) 
16 =BlW$B43 ~=(1.48~~$10)'(~16'(2m))'($B55~0.5) 
7f- =Bl7/$8$3 j=(1.48si$B$tO)'(H17'(U3))'($B$W.S) w 

Outlet Control, Q 

=J16*G 16 
=J1 I*G 1 / 

47 - fEr =Bls/$B$3 :=(I 4W$B$lO~(nl8'(U3))'($B$5"0 5)  =J18*G 18 =IF(K18<Ll8.KlB,L18) 
19 i . . i " " " 

Inlet Control, Q 

7 
24 

2 1 - 
E 

23 

pipe f~ow 

(ds) 

- =lF(K16<L16,K16.L16) .. .............................. 
.................................... =IF(K17<L17.K17,L17) .. 

. . . . . . . .  . . .  + ....................................................... .i.,.! ................................................................................................................. 1 .................................................. " ....................................................... 
i 

.......................................... i ........................................................................................... / ................................ ! i " ..... 
i i 
1 i i 

i 
lailwaerdcplh h2 ! OuUel Control Q Id& Control Q / Gated ouUel pipe flow ! 

........................................ + ...................................................... r .............................. iii .......... . ..................................................... ............................................... +.. .................................................. 
(fl) (ck) (cfd j (cfs) 

i=HZ5*(3.1416/4)*($B$3"2) /=0.62*((3.1416/4)*($B$3"2))*(2*32.2*(B25+($B$3/2)))W.5 i=IF(J25<K25.12S.K25) / 25 ? 
.&.- .......................................................................................................................... 2 

i=H26*(3.1416/4)*($B$3A2) i=0.62*((3.1416/4)*($B$3A2))*(2*32 2*(B26+($B$3/2)))%.5 i=IF(J26<K?6.126.K26) i -ZF o ........................................... : i. iiiiiiii ...iii.ii.iii...ii.iii.iiiiii..i..i.iii.iiiiiiii..ii..i.iiiiii.iiiiii.i.iii.iii.. ....................................................... 
i=H27*(3,1416/4)*($s$3"2) i=O.62*((3.1416/4)*($B$3n2))*(2*32.2*(B27+$B$3/2)))W.S JdF(127<K27.127.K27) j 

..................................... j=H28Y.??!P1?)1!$B?3A2) ................................... ~ ~ ? ~ T * ! ~ ~ : ~ 4 ! ! 4 ) * ~ ~ B . S ~ ? 2 ~ ~ . * ~ 2 ! 3 2 ~ . 2 ? ~ B T ? + ~ ~ B $ 3 ~ 2 ) ~ ? " O : 5  ....... j=1F(JB<K28.J28,K28) 
' 

i=H29*(3.1416/4)*($B$3"2) i-0 62*((3. 1416/4)+($~$3~2))* (2113222*(~29+($~$3~~, ) )~ ,~  ~ = I F i J ~ ~ 9 ; j i ~ ; ~ ~ ~ ~ ~ ' ~ ~ " f " " ~ " " " ~ " " ~ " " " " " " " " " " " "  '- ' 

30 0 ................... __:.._.. i=H30*(3.1416/4)*(BB$ 3"2) i=O.62*((3.1416/4)*($B$3~2))*(2*32.2'(B3O+($B$3/2)))W.S ~=1P(J30<K30.~30.K30) i ..................... .......................... .- : ...................................................................................................................... : ......................... !" ............................. - " 
/=H3 1 *(3 1416/4)*($B$3"2) 1=0.62*((3.1416/4)*($B$3*2))*(2'32.2*(631+($B$3/2)))WS /=IF(J31<K31.J31.K3L) i 3- o . . - ........................................................................................ ? ......... ........................ 
i=H32*(3 14 l6/4)*($B$3"2) i=O62*((3.l416/4)*($B$3*2))*(2*32.2*(B32+($B$3/2)))W5 i=IF(J32<K32.J32,K32) ! 
i=H33*(3.1416/4)*($8$3"2) 33 O. .................................... : ....................................................................... = : ? : ! ! ! ? * 3 ? ? ? ? : 3 : ? ? ? + < ! ? ? : =  ........ j=1?(J?!<K3?2??.!53!) .....; ....................................................... 
i=m4C(3.1416/4)*($6$3A2) j = 0 6 2 * ( ( 3 . 1 4 1 6 / 4 ) * ( $ B $ 3 A 2 ) ) * ( 2 * 3 2 2 2 * ( B 3 4 + ( ~ 5  j=IF(J34<K34.J34,K34) i 
j=H35*(3.l416/4)*($B$3"2) i=0 62*((3.1416/4)*($B$3Y))*(2*32:2*(B35+($B$3/2)))"0.5 i=IF(J3kK35,J3S.K35) j 3b O ................................... 
!=H36Y3.1116/4)*(BB$3A2) i=0.62*((3 1416/4)*($B$3A2))*(2*32.2*(B36+($B$312)))"0.5 i=IF(136<K36,J36.K36) i Xn... .................................... : ...................................................................................... : ........................................................................................................................... 
j=H37*(3.1116/4)*1$B$3A2) i=0.62*((3.1416/4)*($B$3A2))*(2232.2*(85 /=IF(J37<K37,J37.K37) / 
i=H38'(? 1416/4)*(XB$3"2) ....... ..... ............................................ 
i=H39*(<i4,6/4F($B$<iij . . . . . . . . " "  ? i=0.6?*c(3 i=O .. 62*((3 14L6!4)*!~6~3?2)~~2*32?(?~?+~!?f3!?!?~LO:I 1/116/4)'(%6$3A2))*(2'32.2*(8r9+($B$3/2)))W.5 ~=IF(J39cK39.J39.1<19) i=tF(J3?.<K1?.J38.K?8? / ! 

......... ...... .......................................... 40 o ......................................... I=H.?.9*13:.!r!!.6!f?!iS8*?:t2? .................................... _j=PP62?~~3:!.r!!.6!4~!<!BB~~2~~.t~~*?*:2!~~~+l~?!9!2>~~"O:5 I=!F:<'CP~.K~P:!!4:rCfo? ~............. 
i=H41*(3 1416/4)*($B$3"2) !=O 62*((3.1416/-2)*($B$3A2))*(2v3222*(B41+($B$?/2)))W.5 i=IF(14l<K4 l,J41 ,K41) i T?  ........................................... : .... .... . : ........................................... . ., ................................................. 4 " ........................ 
/=H42*(3 14 16/4)*($8$3"2) i = O . 6 2 * ( ( 3 . 1 4 1 6 / 4 ) * ( $ B $ 3 " 2 ) ) * ( 2 W . 2 ~ . 5  /=IF(142<K12.J4ZI;42) ! 

43 0 ........................... j=!?'.?*CJ !4'!4)!PB$!A?! ................................... i=q62?((3:!P!6!4)*($B!3A22)j*(2*32:2*(B43+($B$3'!)?)̂ O,5 ....... ;=I?('??<K43,J?3:K?3) .... j ...................................................... 
i=H44*(3.14 16/4)*($B$3"2) i=062*((3 1416/4)'($B$3Y))*(2*32.2*(B44+($B$3/2)))5 i=lF(J44<K44,144.K44) j 
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In North America, the Manning and Ki 
estimate the friction gradient for turbule 
tions fully developed rough turbulent 1 
per unit length of conduit is approxima 
discharge (or velocity). Both equatior 
describe the roughness of the channel bl 
gested values for 'n' for various corm 
Manning Equation 
The Manning Equation is one of a numt 
It is widely used in open channel flow I 
duit flow. The equation is not dimensic 
factor must be applied depending upo 

Where M = 1.486 
V = average velocity 
Q = discharge 
R = hydraulic radius = A/ 
A = cross-sectional area 
P = wetted perimeter 
Sf = friction gradient or slc 
n = Manning's roughness 

TABLE 4.8 Effective Absolute Rou 
Coefficients3 

Conduit 

Closed condu~ts 
Asbestos.cement Pipe 
Brlck 
Cast Iron plpe 

Uncoated (new) 
Asphalt d~pped (new) 
Cement.lrned & seal coated 

Concrete (monolrth~c) 
Smooth forms 
Rough farms 

Concrete pipe 
Plashc plpe (smooth) 
V~trified clay 

P~pes 
Llner plates 

Open channels 
L~ned channels 

a. Asphalt 
b. Br~ck 
c. Cancrete 
d. Rubble or rlprap 
e Vegetal 

Excavated or dredged 
Earth, stra~ght and un~form 
Earth, wlndlng, fa~rly unlforrn 
Rock 
Unma~ntalned 

Natural Channels Imlnor streams top w~d t  
Falrlv regular sectlan 
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LEVEL-POOL RESERVOIR CALCULATIONS FOR WHITE TANK FRS NO. 3 
SPILLWAY 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

The purpose of this calculation package is to determine whether: 

1) The reservoir upstream of White Tank FRS No.3 Spillway conforms to the level pool 
assumption; 

2) The flows through the reservoir do not result in appreciable slope on the water surface 
and: 

3) The reservoir has enough conveyance capacity. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

As the water enters the reservoir of the White Tank FRS No. 3 upstream of the proposed 

spillway, and flows from North to South, the reservoir narrows down because of the proposed 

excavation plan and the constraints imposed by the extent of the property line (Please See Figure 

1 on page 5). Therefore, one of the major concerns about the proposed alignment of White Tank 

FRS No.3 Spillway is the formation of a long and narrow reservoir upstream of the spillway, 

which may not conform to the level-pool reservoir assumption because the flows may cause an 

appreciable slope on the water surface. The elevation of the water surface in a level-pool 

reservoir is same at all points across the reservoir. The proposed spillway at White Tank FRS 

No.3 is a curved spillway with a radius of 700 ft and a total length of 1.200 ft. The alignment of 

the proposed spillway is shown on Figure 1 of Page 5. 

EW cross-sections, cross sections 1-13, were drawn across the reservoir, perpendicular to the 

spillway, extended to the embankment to the West (See Figure 1 on Page 5). The bottom width 

of each cross-section as shown on Figure 1 varied depending upon the location of FCDMC's 

property line and the proposed excavation line. The side slope was assumed to be equal to 6: 1 on 

both sides (H:V) which was used to calculate the top width of flow. The water surface elevation 

at each cross section was assumed to be equal to 1216.4 ft resulting form the reservoir routing of 

a 6-hr Local PMP storm. The flow depth at each cross section was the difference between the 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\GO percent H&H\60 percent CALC. PACKAGES\level pool 
verification\Level Pool Resewoir writeup.doc 



water surface elevation of 1216.4 ft and the reservoir invert at that cross-section. It should be 

noted that reservoir inverts from South to North (from cross section 13 to cross section 1) at 0.2 

percent slope. The reservoir elevation at South end of the spillway (at cross section 13) is 1206.0 

ft. The cross-sections 1-13 were drawn perpendicularly every 100 feet along the spillway. Based 

on the flow depth and top width at each cross section, flow area and hydraulic radius at each 

cross section was estimated (see Table 1 on Page 6). 

From a continuity standpoint, the discharge passing through each cross-section was supposed to 

be equal to the discharge passing through the spillway at that point. The reservoir routing of a 6- 

hour local PMP storm based on the NRCS criteria resulted in maximum outflow discharge equal 

to approximately 30,000 cfs. It was assumed that the spill.way discharge would linearly decrease 

every 100 ft over its entire length from North to South. Therefore, the spillway discharge was 

calculated at every 100 ft along the entire length of the spillway with, 30,000 cfs passing through 

the North end of the spillway (cross-section l), and zero discharge passing through the South end 

of the spillway (cross section 13) (Please See Table 1 on Page 6). 

FCDMC used a Manning's n of 0.045 in its HECRAS model. Therefore, URS also decided to 

use the same Manning's n for this analysis. 

Given that the discharge passing through each cross-section (Q), Manning's n, flow area and 

hydraulic radius were known, the water surface slope at each cross-section was calculated using 

the Manning relationship: 

Where 

Where 

Q = Flow Discharge (cfs) 

A = Flow Area (ft2) 

V = Mean flow velocity (ftlsec) 

n = Manning's Roughness Coefficient 

R = Hydraulic Radius (ft) 

S = Water Surface Slope (ftlft) 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\GO percent H&H\60 percent CALC. PACKAGES\Ievel pool 
verification\Level Pool Reservoir writeup.doc 



The average water surface slope at each cross-section was calculated. As noted above, the water 

surface elevation at each cross section was assumed 1216.4 ft and the next step was to re- 

calculate the water surface elevation at each cross section based on the average water surface 

slope at each cross-section and the distance between the subsequent cross sections. 

RESULTS 

The results indicated that the water surface elevation drops by 0.25 ft in 1500 ft (See Table 1 on 

page 6). Given that the water surface does not drop significantly throughout the entire reservoir 

length, it is safe to assume that the reservoir upstream of the spillway conforms to the level-pool 

concept. 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\GO percent H&H\60 percent CALC. PACKAGES\level pool 
verification\Level Pool Reservoir writeup.doc 
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~. 
I The water surface elevation (WSE) a1 the dowostream nlost cross-section 13 was assumed to h equal to 1216.4 ft and the WSE at each cross sectioll uustrealn wes caluclaled based on the average water surfice slope and the distance betweeell the cross 

L 
2 

42-1he d~rect~on of flow ltlto the~eservolr IS from North to South ( from Cross-Secnon 1 to Cross-Sect1011 13) whereas the channel inverts a ~ 0  2 % slope III the oppos~ted~rectloo fiom South to North (from Cross-Sect1011 13 to Cross-Sectloo I) 
r- i 

- - - - TABLE l 
.- -- - -- -- - - --- - - -- - - - . 

LEVEL-POOL RESERVOIR CALCULATIONS 
3 (TOTAL SPILLWAY LENGTII = 12110 FT) 

4 6 hr Local WSE 1216 4 I7 1 1 
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DETERMINATION OF SUBMERGENCE EFFECTS AT WHITE TANK FRS NO. 3 
SPILLWAY 

(WHITE TANK FLOOD RETARDING STRUCTURE (FRS) NO. 3) 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 

23443748 

PROBLEM STATEMENT 

The purpose of this calculation package is to determine the submergence effect at the White Tank 

FRS No. 3 Spillway. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

When the water level below an overflow weir is high enough to affect the discharge, the weir is 

said to be submerged. The vertical distance from the crest of the overflow (spillway in this case) 

to the downstream apron and the depth of flow in the downstream channel, as it relates to the 

head pool level, are factors that alter the discharge coefficient (Design of Small Dams, United 

State Department of Interior Bureau of Reclamation, Third edition, 1987). Please see attached 

Pages 6-9. 

In order to determine the possible submergence effects at White Tank FRS No.3 Spillway, 

Figure 9-26 of Design of Small Dams, Third Edition, 1987 was used. Figure 9-26 presents a chart 

plotted with Degree of Submergence on Y-axis and Position of Downstream Apron on X-Axis 

(Please See Page 9). The degree of submergence was determined using the following 

relationship: 

Degree of Submergence = hd/H, 

Where hd = Difference in head pool level and tail water level 

He = Height of water above the spillway crest 

The position of downstream apron was determined using the following relationship: 

Position of Downstream Apron = (hd + d) / H e  

Where d = Tail water depth (ft) 

hd and He are same as defined above. 

P:\FCDMC\23443698 White Tanks\Hydrology and Hydraulics\GO percent H&H\60 percent CALC. PACKAGES\Submergence 
Effect\submergence write up.doc 



RESULTS 

Form Figure 9-26, it can be seen that in order to have no submergence effects, the (hd + d) /He 

should exceed about 1.7 and'hd/He should exceed at least 0.65. Based on the computation results 

tabulated in Table 1, the Degree of Submergence was found to be equal to 0.67 and Position of 

Downstream Apron was found to be equal to 1.91. Therefore, the proposed spillway at White 

tank FRS No.3 should not experience any submergence effects. 

P:\FCDMCP3443698 White Tanks\Hydrology and Hydraulics\GO percent H&H\60 percent CALC. PACKAGES\Submergence 
Effect\subrnergence write up.doc 
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TABLE 1 

SUBMERGENCE EFFECT AT WHITE TANK FRS NO. 3 SPILLWAY 

Head Pool 
Level 

(ft) 

1216.4 

Upstrealn 
Channel 
Invert 

(ft) 
1206.0 

Spillway Crest 
Level 

( f t  ) 
1212.0 

Height of 
Spillway 

(P) 

(ft) 
6.0 

Height of 
Water Above 
the Crest (HJ 

(ft) 
4.4 

D/S 
Channel 
Invert 

(ft) 
1208.0 

Tailwater 
Depth 

(d) 

(ft) 
5.5 

Tailwater 
Level (ft) 

(ft) 
1213.5 

Water Level 
Difference (hd) 

(ft) 
2.90 

Degree of 
Submergence 

(11dHe) 

(ft) 
0.66 

Position of 
D/S Apron 
(h,+d)/H, 

(ft) 
1.91 

Allowable 
Degree of 

Submergence 

(ft) 
0.65 or Greater 

Position of 
DIS Apron 

(ft) 
1.7 or Greater 

Effect 

None 
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A B I C I D 1  E 

TABLE 1 

SUBMERGENCE EFFECT AT WHITE TANK FRS NO. 3 SPILLWAY 

F I G l  H I I J 1 K I L I M I N 

Upstream 
Water Level 

(ft) 

1216.4 

Height of 
Water Above 
the Crest (&) 

(ft) 
=A6-C6 

Upstrealn 
Channel 

Invert 

(ft) 
1206 

DIS Channel 
Invert 

(ft) 
1208 

Spillway 
Crest Level 

(ft) 

1212 

Tailwater 
Depth 

(d) 

(ft) 
5.5 

Height of 
Spillway 

(P) 

(ft) 
=C6-B6 

Tailwater 
Level (ft) 

(ft) 
=F6+G6 

Water Level 
Difference 

(hd) 

(ft) 
=A6-H6 

Degree of 
Submergence 

(hdHe) 

(ft) 
=I6lE6 

Position of DIS 
Apron 

(h,+d)lH, 

(ft) 
=(I6+G6)IE6 

Allowable Degree 
of Submergence 

(f0 
0.65 or Greater 

Position of 
DIS Apron 

( ft ) 
1.7 or Greater 

Effect 

None 
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SPILLWAYS 

to direction of flow, when 0.5H0 I r 5 0.15H0: 
Ka = 0.10 
For rounded abutments where r > 0.5H0 and 
headwall is placed not more than 45" to direc- 
tion of flow: Ka = 0.0 

where r = radius abutment rounding. 
9.12. Discharge Coefficient for Uncontrolled 

Ogee Crests.-(a) Effect of Depth of Approach.- 
For a high sharp-crested weir placed in a channel, 
the velocity of approach is small and the underside 
of the nappe flowing over the weir attains maximum 
vertical contraction. As the approach depth is de- 
creased, the velocity of approach increases and the 
vertical contraction diminishes. For sharp-crested 
wiers whose heights are not less than about one- 
fifth the heads producing flow over them, the dis- 
charge coefficient remains fairly constant with a 
value of about 3.3, although the contraction dimin- 
ishes. For weir heights less than about one-fifth the 
head, the contraction of the flow becomes increas- 
ingly suppressed and the crest coefficient decreases. 
When the weir height becomes zero, the contraction 
is entirely suppressed and the overflow weir be- 
comes, in effect, a channel or a broad-crested.weir, 
for which the theoretical discharge coefficient is 
3.087. If the sharp-crested weir coefficients are re- 
lated to the head measured from the point of max- 
imum contraction instead of to the head above the 
sharp crest, coefficients applicable to ogee crests 
shaped to profiles of undernappes for various ap- 
proach velocities can be established. The relation- 
ship of the ogee crest coefficient, C,, to various 
values of P/Ho is shown on figure 9-23. These coef- 
ficients are valid only when the ogee is formed to 
the ideal nappe shape; that is, when H,/H, = 1. 

(b) Effect of Heads Different from Design 
Head.-When the ogee crest shape is different from 
the ideal shape or when the crest has been shaped 
for a head larger or smaller than the one under 
consideration, the discharge coefficient will differ 
from that shown on figure 9-23. A wider shape will 
result in positive pressures along the crest contact 
surface, thereby reducing the discharge. With a nar- 
rower crest shape, negative pressures along the con- 
tact surface will occur, resulting in an increased 
discharge. Figure 9-24 shows the variation of the 
coefficient as related to values of H&, where He 
is the actual head being considered. 

An approximate discharge coefficient for an ir- 
regularly shaped crest whose profile has not been 
formed according to the undernappe of the overflow 

jet can be estimated by finding the ideal shape that 
most nearly matches it. The design head, H,, cor- 
responding to the matching shape can then be used 
as a basis for determining the coefficients [19]. 

The coefficients for partial heads on the crest, 
for preparing a discharge-head relationship, can be 
determined from figure 9-24. 

(c) Effect of Upstream Face Slope.-For small 
ratios of the approach depth to the head on the I 
crest, sloping the upstream face of the overflow re- , 

sults in an increase in the discharge coefficient. For 
large ratios the effect is a decrease in the coefficient. 
Within the range considered in this text, the dis- 
charge coefficient is reduced for large ratios of 
P/Ho only for relatively flat upstream slopes. Figure I 

9-25 shows the ratio for the coefficient for an over- 
flow ogee crest with a sloping (inclined) face, Ci, to 
the coefficient for a crest with a vertical upstream 
face, C,, as obtained from figure 9-23 (and as ad- 
justed by figure 9-24 if appropriate), as related to 
values of P/H,. 

(d) Effect of Downstream Apron Interference and 
Downstream Submergence.-W_h? the water level 
below an overflow weir is high enough to affect the 
discharge, the weir is said to be submerged. The 
vertical distance from thecrest of the overflow to 
the downstream apron and the depth of flow in the 
downstream channel, as it relates to the head pool 
level, are factors that alter the discharge coefficient. 

Five distinct characteristic flows can occur below 
an overflow crest, depending on the relative posi- 
tions of the apron and the downstream water sur- 
face: (1) flow can continue at supercritical stage; 
(2) a partial or incomplete hydraulic jump can occur 

I 

immediately downstream from the crest; (3) a true 
hydraulic jump can occur; (4) a drowned jump can 
occur in which the high-velocity jet will follow the 
face of the overflow and then ~ontinue in an erratic 
and fluctuating path for a considerable distance un- 
der and through the slower water; and (5) no jump 
may occur-the jet will break away from the face 
of the overflow and ride along the surface for a short 
distance and then erratically intermingle with the 
slow moving water underneath. Figure 9-26 shows 
the relationship of the floor positions and down- 
stream submergences that produce these distinctive 
flows. 

Where the downstream flow is at supercritical 
stage or where the hydraulic jump occurs, the de- 
crease in the discharge coefficient is principally 
caused by the back-pressure effect of the down- 



DESIGN OF SMALL DAMS 

stream apron and is independent of any submer- 
gence effect from the tailwater. Figure 9-27 shows 
the effect of downstream apron conditions on the 
discharge coefficient. It should be noted that this 
curve plots, in a slightly different form, the same 
data represented by the vertical .dashed lines on 
figure 9-26. As the downstream apron level nears 
the crest of the overflow, (hd + d)/H, approaches 
1.0, and the discharge coefficient is about 77 percent 
of the coefficient for unretarded flow. On the basis 
of a coefficient of 4.0 for unretarded flow over a 
high weir, the coefficient when the weir is sub- 
merged will be about 3.08, which is virtually the 
coefficient for a broad-crested weir. 

discharge coefficient where affected by tailwater 
conditions to the coefficient for free flow condi- 
tions. This curve plots, in a slightly different form, 
the data represented by the horizontal dashed lines 
on figure 9-26. Where the dashed lines on figure 
9-26 are curved, the decrease in the coefficient is I 

the result of a combination of tailwater effects and 
downstream apron position. i 

9.13. Examples of Designs of Uncontrolled 
Ogee Crests.-The two examples cited below il- 
lustrate the methods of designing uncontrolled ogee 
crests, including the computation of approach 
channel losses and velocity head, the determination 
of the total length of the crest, and the correction 

From fimre 9-26. it can be seen that when of the discharge coefficient for various effects. u - - -  ~ - -- . - a . . . . - - - . - - - - . - . - - - - . - - - - - . . - -. 
I 

(h, + d)/H, exceeds about I.',, the downstream floor (a) Example 1.-Design an uncontrolled over- 
position has little effect on the coefficient, but there flow ogee crest for a chute spillway that will dis- 
is: decrease in the coefficient caused by iailwater charge 2,000 ft3/s at a 5-foot head, and prepare a 
submergence. Figure 9-28 shows the ratio of the discharge-head curve. The upstream face of the 

P 
VALUES OF- 

"0  

Figure 9-23.-Discharge coefficients for vertical-faced ogee crest. 288-D-2409. 



DESIGN OF SMALL DAMS 

(hd+d!f H, 

POSITION OF DOWNSTREAM APRON.(hd +dl/ H, 

Figure 9-26.-Effects of downstream influences on flow over weir crests. 2884-241  2. 
\ 

solutions will show both procedures. 
(1) Procedure 1.-First, assume the position of 

the approach and downstream apron levels with re- 
spect to the crest level, say 2 feet below crest level. 
Then He + P is approximately 7 feet. 

To evaluate the approach channel losses, assume 
a value of C to obtain an approximate approach 
velocity, say C = 3.7. Then the discharge per unit 
of crest length, q, is equal to CH,3l2 = 3.7 X 53/2 = 
41 ft3/s. Therefore, the velocity of approach va = 
;,'(-Lie f -?) = 41/7 = 5.9 ft/s, and the approach 
velocity head, ha = u,2/2g = 5.g2/64.4 = 0.5 feet. 

Assuming the friction coeffxient in Manning's 
formula n = 0.0225, and assuming the hydraulic 
radius r = the depth of approach, then the friction 
slope is equal to: 

S = (  ) l = (  5.9X0.0225 = o.0006 
1.486r2/3 1.486X72/3 

Therefore, the total approach channel friction loss, 
hf = 100 (0.0006) = 0.06 feet. Assuming an entrance 
loss into the approach channel equal to O.lha, the 
total loss of head in the approach is approximately 
0.06 + (0.1X0.5) = 0.11 feet. I 
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ESTIMATION OF UNIFORM FLOW DEPTH DOWNSTREAM OF WHITE TANK 
FLOOD RETARDING STRUCTURE (FRS) NO. 3 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 
23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to determine the uniform flow depth downstream of White Tank 

FRS No. 3 within an excavated spillway channel. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

The outflows released from the emergency spillway at White Tank FRS No.3 are planned to be 

discharged into a channel (referred as Excavated Spillway Channel from hereon) of bottom width of 

approximately 535 ft with a side slopes of 2 to 1 (H: V). The Excavated Spillway Channel slopes at 0.5 

percent until it daylights to the existing grade, approximately 1560 ft long. Further downstream, the 

Excavated Spillway Channel transitions into a natural channel, which is wider and steeper (1 percent) 

than the Excavated Spillway Channel. Therefore, the water depth within the natural channel is expected to 

be lower than the flow depth in the Excavated Spillway Channel causing no backwater effects. A uniform 

flow is expected to occur within the Excavated Spillway Channel 

The reservoir routing of a 6-hour local PMF storm for future conditions with a broad-crested weir in place 

and a closed Principal Spillway revealed the maximum outflow discharge to be equal to 30,000 cfs. 

Therefore, the Excavated Spillway Channel was designed for a capacity of 30,000 cfs. A Manning's 

Raughness coefficient of 0.06 and 0.045 was used for the channel banks and the channel bed respectively. 

It should be noted that these Manning's Roughness coefficients were selected with an anticipation of 

future vegetation growth in the channel. A computer software FLOWMASTER was used to determine the 

uniform flow depth for the Excavated Spillway Channel. Please note that the FLOWMASTER does not 

allow entering separate Manning's Roughness coefficient for channel banks and the channel bed. 

Therefore, an average Manning's Roughness coefficient of 0.05 was used for the FLOWMASTER 

analysis. 

RESULTS 

The FLOWMASTER analysis indicates a uniform flow depth of 5.5 ft within the downstream channel 

with the mean flow velocity equal to 6.5 ft/sec (Please See Pages 3 and 4). 



Cross Section Of White Tank FRS No.3 Downstream Conveyance Channel 
Cross Section for Trapezoidal Channel 

Project Description 

Worksheet Channel Sizing (n=0.05. S=0.S0/0. 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Channel Depth 

- 

Section Data 

Left Side Slope 2.00 H : V 
Right Side Slope 2.00 H : V 
Bottom Width 835.00 ft 

Discharge 3 ~,000.00 cfs 

Project Engineer: administrator 
p:\ ... \flowmaster\downstream channel sizing.fm2 URS FlowMaster v6.1 161 401 
08/17/04 03:40:44 PM O Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



White Tank FRS No.3 Downstream Conveyance Channel Sizing 
Worksheet for Trapezoidal Channel 

Project Description 

Worksheet Channel Sizing (k0.05, S=0.5%. 

Flow Element Trapezoidal Channel 

Method Manning's Formula 

Solve For Channel Depth 

Input Data 

Mannings Coeffic 0.050 

Slope 0.005000 Wft 
Left Side Slope 2.00 H : V 

Right Side Slope 2.00 H : V 
Bottom Width 835.00 ft 
Discharge 3 0,000.00 cfs 

Results 

Depth 5.48 ft 
Flow Area 4,639.5 ft2 
Wetted Perim~ 859.53 ft 

Top Width 856.94 ft 
Critical D e ~ t h  3.41 ft 

Critical Slope 0.024320 Wft - \ velocity 6.47 Ws 
Velocity Head 0.65 ft w 

Specific Eners 6.13 ft 
Froude Numb' 0.49 
Flow Type Subcritical 

Project Engineer: administrator 
p:\ ... \flowmaster\downstream channel sizing.fm2 URS FlowMaster v6.1 [6140] 
0811 7/04 03:41:04 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1 666 Page 1 of 1 
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WAVE RUNUP AND FREEBOARD ESTIMATION AT WHITE TANK FLOOD 
RETARDING STRUCTURE (FRS) NO. 3 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 
23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to estimate the wave runup and the corresponding freeboard at 

White Tank FRS No. 3 reservoir. 

DESIGN BASIS/ASSUMPTIONS/REFERENCES 

When a dam is being designed, the crest of the dam must be made higher than the maximum pool level in 

the reservoir to prevent overtopping of the dam as the wind generated waves strike the dam slope. The 

additional height given to the crest of the dam to take care of wave action and set up is called freeboard. 

The freeboard at White Tank FRS No.3 related to the wave action was determined using the procedure 

outlined in USBR's Manual ACER Technical Memorandum No.2 (1980) titled as " Freeboard Criteria 

and Guidelines For Computing Freeboard Allowances For Storage Dams". The stepwise procedure used 

in estimating the wave run-up and freeboard is described below: 

1) Fetch Length (F) 

Fetch length is the distance across water that wind blows to generate waves. In other words, fetch is the 

open water distance (in the direction of the wind velocity) upwind of the point in question. 

A trail and error method was used in the selection of a station along the White Tank FRS No.3 for 

determining the direction of the central radial to obtain a maximum effective fetch. The effective fetch at 

a given station was estimated using the following relationship as described in Equation 1 on Page 11 of 

ACER TM No.2 (See Page 14): 

Where 

Fe = Effective fetch length 

ai = Angle between the central radial and radial i 

Xi = Length of projection of radial i on the central radial 



The effective fetch length was found to be equal to 0.60 miles. All calculations related to the estimation of 

effective'fetch length are provided in Table 1 (See Page 6) and Figure 1 (See Page 10). 

2) Wind Speed & Duration 

The overland fastest mile (approximate 1-minute duration) and 1-hour wind speed for Arizona were 

estimated from Figures 4 and 5 of USBR's Manual ACER TM. No. 2 (1981) (See Pages 19-20) and were 

found to be equal to 70 rnph and 40 rnph respectively. The overland 1- hour wind speed of 40 rnph for 

Arizona obtained from Figure 5 was in agreement with the average maximum hourly wind speed of 35 

rnph for a 50-year period (1948-1997) recorded at Phoenix Sky Harbor Airport. 

The overland 2-hour wind speed was estimated by multiplying I-hour wind speed by a factor of 0.96 as 

suggested on Page 11 of ACER TM. No. 2 (1981) (See Page 14). An adjustment for over-water winds 

was estimated by multiplying the overland wind,speeds by a velocity ratio of 1.1 as suggested in Table 2 

of ACER TM. No. 2 (1981) (See Page 15). A summary of overland and over-water wind speeds for 

Arizona is provided in Table 2 (See Page 7). 

The relationship between wind speed (over water) and wind duration for a given fetch (0.6 miles) was 

developed from Figure 9 of ACER TM. No. 2 (1981) (See Page 21) and is provided in Table 3 (See Page 

7)- 

The next step was to plot wind speed-wind duration curves based on the data presented in Table 2 and 

Table 3 respectively. The intersection of these wind speed-wind duration curves determined the design 

wind speed at White Tank FRS No.3 project site (See Figure 2 on Page 1 I). The design wind speed was 

equal to 55 mph. 

3) Significant Wave Height (H,) 

The significant wave height (&) was obtained using Figure 9 of USBR's Manual ACER TM. No. 2 

(1981) for an effective fetch length of 0.6 mile and a design wind speed of 55 rnph and was found to be 

equal to 1.9 ft (See Page 2 1). 

4) Specific Wave Height (H) 

Please note that as per information provided on Page 15 of ACER TM. No. 2 (1981) (See Page IS), for 

normal freeboard computations, the significant wave height should be replaced by the average of the 

highest 10 percent of the waves, which is 1.27 times the significant wave height. Therefore, the 

significant wave height (I&) of 1.9 ft was multiplied by 1.27 to obtain the specific wave height (H) of 



2.41 ft. All calculations related to the estimation of the specific wave height are provided in Table 4 (See 

Page 8):All the formulas related to these calculations are provided in Table 5 (See Page 9). 

5) Wave-Length (L) 

The wave-length was estimated using the relationship provided on Page 12 of ACER TM. No. 2 (1981) 

(See Page 15): 

Where L = Wave length (ft) 

T = Wave Time Period (sec) 

The wave time period (T) was estimated using Figure 10 of USBR's Manual ACER TM. No. 2 (1981) 

(See Page 22). 

6) Wave Runup (R) 

The Wave run-up 'R', was determined using the relationship provided on Page 13 of ACER TM. No. 2 

(1981) (See Page 16). It is described as follows: 

Where 

H = Specific wave height in feet 

L = Wave length in feet 

8 = Angle of the upstream face of the dam with horizontal 

Please note that in the above equation, the significant wave height (H,) should be used instead of specific 

wave height (H) if calculations are being made for the minimum freeboard. However, for the normal 

freeboard calculations, specific wave height (H) should be used. Please also note that the above wave 

runup equation should not be used on slopes flatter than 5: 1 (H: V). Also, note that for embankment dams 

with soil cement or other smooth upstream surfaces, the wave runup computed by above equation should 

be multiplied by a factor of up to 1.5, depending on the smoothness of the surface (See Page 16). In 

example problems documented in ACER TM. No. 2, a factor of 1.4 was used for the soil cement and a 

factor of 1.0 was used for the riprap. For White Tank FRS No.3, the upstream surface would be consisted 

of vegetated surface, somewhere between a riprap and a soil cement surface. Therefore, a factor of 1.4 

was used for estimation of the wave runup. 



The estimated wave runup was equal to 2.25 ft for an average embankment slope of 4: 1 (H: V) at White 

Tank FRS No.3. Please note that the wave runup was also estimated using Figure 12 of ACER TM. No. 2 

(See page 23) and it was found to be equal to 2.25 ft. However, as per the information provided on Page 

14 of ACER TM. No. 2 (1981) (See Page 17), if the wave propagation direction as defined by the central 

radial is not normal to the dam, a correction factor should be applied to the computed runup. The 

correction factor consists of multiplying the cosine of the angle between the wave propagation direction 

and a line normal to the dam times the computed runup as long as the angle is les than about 50 degree. In 

White Tank FXS No.3 case, the angle between the wave propagation direction as defined by the central 

radial and the line normal to the dam was about 50 degree (See Figure 1 on Page 10). Therefore, the wave 

runup of 2.25 ft was multiplied by cosine of 50 degree which resulted in a wave runup of 1.45 ft. All 

calculations related to the estimation of the wave run-up are provided in Table 4 (See Page 8). All the 

formulas related to these calculations are provided in Table 5 (See Page 9). 

7) Setup (S) 

When no wind is blowing, the water surface in the reservoir is horizontal. However, when the wind is 

blowing, a shear stress acts on the water surface and because of this the surface will tilt known as setup 

or wind tide. The wind setup in a reservoir was estimated using the relationship provided on Page 14 of 

ACER TM. No. 2 (1 98 1) (See Page 17): 

Where 

S = Wind Setup (ft) 

U = Wind Speed (mph) 

F = Fetch Length (miles), normally equals 2F, 

D = Average Water Depth of the Reservoir (ft) 

The wind setup was found to equal to 0.13 ft. All calculations related to the estimation of the wave run-up 

are provided in Table 4 (See Page 8). All the formulas related to these calculations are provided in Table 

5 (See Page 9). 

RESULTS 

The freeboard at White Tank FRS No.3 reservoir was calculated by summing the amount of setup and the 

wave run up that might be expected. The free board was found to be approximately 1.58 ft (see Table 4 on 

Page 8). 



Table 1 
Estimation of Effective Fetch Length 
Trial 3 

Z Cosa = 7.991 Z XCosa = 4.8 18 

(Z Cosa) l 
Effective Fetch Length = (2 XCosa) 0.60 miles 

Angle between the central radial and a line normal to the dam = 50 degree 



Wind Data 

Table 2 - Over Water Wind Speed Computations 

Notes: 

1 - The wind speed over land is based on Figures 4 and 5 of USBR's Manual ACER TM. No. 2 (1981). 

2 - The wind speed over water is based on Table 2 of USBR's Manual ACER TM. No. 2 (1981). 

Table 3 - Wind Velocity and Duration Points 
Trial No 3 

Wind Velocity 
Over Water 

(rnihr)' 

77 

44 

42 

Wind 
Duration 
(minutes) 

1 

60 

120 

1) The duration of wind is determined using Figure 9 of USBR's Manual ACER TM. No. 2 (1981). 

Wind Velocity 
Over Land 

(rni/hr)' 

70 

40 

38.4 



.. 

10 

11 
12 
13 
14 

15 

16 

17 

18 4) The Wave Runup (R) is determined using equation provided on Page 13 of USBR's Manual ACER TM No. 2. 

19 5) The Wind Setup (S) is determined using equation provided on Page 14 of USBR's Manual ACER TM No. 2. 

Significant 
Wave Height 

(Hs) *' 
(ft) 
1.9 

I 
Notes: 
1) The Significant Wave Height (H,) is determined using Figure 9 of USBR's Manual ACER TM No. 2. 

- 2) - - The -. - -- Specific - Wave Height (H) is based on information provided on Page 15 of USBR's Manual ACER TM No. 2. 

3) The Significant Wave Period (T) is determined using Figure 10 of USBR's Manual ACER TM No. 2. 

Significant 
Wave Height 

Factor 

1.27 

Specific Wave 
Height 

(H)? 

(ft) 
2.4 1 

Significant 
Wave 
Period 

(v3 
(set) 

2.50 

Wave Length 

(L) 

(ft) 
32.00 

Embankment 
Slope 
(H:V) - 

4 to 1 

Wave Runup ( 

W4 

(ft) 
2.25 

Direction of 
Wave 

Propagation 

(Degree) 

50 

Actual Wave 
Runup 
( R )  

(ft) 
1.45 

Wind Setup 

(s)' 

(ft) 
0.13 

Normal 
Freeboard 

( ft ) 
1.58 



7 
8 

9 

, 10 
1 1  
12 
13 

14 - 
15 - 
16 

17 

18 

19 

Average Depth 

Significant 
Wave Height 

(H,) 

(ft) 
1.9 

Notes: - - - . 

1 )  The Sign~ficant Wave He~ghl  (H,) 1s determined uslng Figure 9 of USBR's Manual ACER T M  No. 2. 
-- - - -- 

2)  The Spec~fic Wave Height (H) is based on information provided on Page 15 of USBR's Manual ACER TM No. 2. 

3)  The S i g n i f i c a t a v e  Period (T) is determined using Figure 10 of USBR's Manual ACER TM No. 2. 
5) The Wave Runup (R) is determined using equation provided on Page 13 of USBR's Manual ACER TM No. 2. 

5 )  The Wind Setup (S) is determined using equation provided on Page 14 of USBR's Manual ACER TM No. 2. 

Significant 

Height Factor 

1.27 

Specific Wave 
Height 

(H)' 

(ft) 
=A12"B12 

20 

Significant 
Wave Period 

(7')' 

( s ~ c )  
2.5 

fl 1 

Wave Runup ( R ) ~  

(ft) 
=(1.4*C12)1(0.4+(C12/E12)"0.5*4) 

Wave Length 
(L) 

(ft) 
=5.12"D12"2 

Embankment Slope 
(H:V) 

4 to 1 

Direction of 
Wave 

Propagation 

(Degiee) 
50 

Actual Wave Runup 

( p )  
(ft) 

=(COS(H12*3.14/180))*G12 

Wind Setup 

( s ) ~  

(ft) 
=((D6*D6)*(2*D5))/(1400*D7) 

Nonnal Freeboard 

(ft) 
=SUM(112+112) 
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Figure 1 : Water Wind Velocity vs Duration ( WT FRS No 3 Reservoir) 
(Trial No 3) 
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upstream faces, depending on the  smoothness of the surface, the values 

shown i n  table  1 should be multiplied by a factor of u p  t o  1.5. 

2 .  Detailed Studies 

For specifications designs and some feas i b i  1 i t y  designs, computational 

procedures such as those presented in the U.S. Army Corps of Engineers 

ETL (Engineering Technical Letter)  1110-2-221 [3) and modified in th i s  

document should be followed i n  determining freeboard requirements. 

Wind-generated wave runup and setup are sensi t ive  t o  si te-specif ic 

conditions at  the reservoir such as the seasonal magnitude and direc- 

t ion of winds concurrent with given water levels ,  orientation of the 

central radi a1 of the effective fe tch ,  influence of topography, shape 

of the  shoreline and other factors.  Detailed analysis of wind data for 

meteorologic s ta t ions  located near the damsite should be used i n  the 

computations when such data are available. Transposition of wind data 

from meteorologic s t a t i o n s  t o  t h e  s p e c i f i c  rese'rvoir s i t e  should 

re f lec t  the influence of changed topography and ground cover on wind  

d i r e c t i o n  and ve loc i t y .  Designers should f u l l y  u t i l i z e  de ta i l ed  

s i te-speci f ic  wind data that  can be obtained from Bureau technical 

spec ia l i s t s ,  the National Weather Service, or other sources for use in 

these computations. Either detailed .--_ or A generalized --I______._- wind data can _.I- be - 
used with these procedures; however, using detailed wind data will 

provide more re1 iable resul ts .  

The computations are  based on s ignificant  wave height which is  the 

average of the highest one-third of the waves i n  the wave spectrum. A 

step-by-step cmput ational procedure fol lows: 



a. Inb inland waters, fetches are limited by land forms surrounding 

the body of water. Shorelines are irregular  and a  general method 

must be applied. The effective fetch a t  a given station can be 

computed by [3,4,51: 

[Equation 11 

in which a i  = angle between the central radial  and radial i 

and Xi = length of p ro jec t ion  of r a d i a l  i  on the  cen t ra l  

radia l .  

A t r i a l - a n d - e r r o r  method should be used i n  the  s e l ec t i on  o f  a 

s tat ion along the dam for  determining the direction of the central 

radial t o  obtain a  maximum effect ive  fetch fo r  a  given reservoir 

shoreline configuration. The radia ls  spanning 45" on each side of 

the  central radial should be used in computing the effective fetch. 

b .  The general ized fas tes t  mile (approximate 1-minute duration) and 

1-hour winds can be estimated from figures 1-4 and  5-8, respec- 

t i v e l y ,  based on t h e  loca t ion  of t h e  r e s e r v o i r  and t he  season 

of storm occurrence if  detailed wind data are n o t  available. Note 

previous emphasis on obtaining detailed s i te-speci f ic  wind data. 

The 2-hour wind velocity can be estimated by multiplying a factor o f  

10 .96  t imes\  t he  1-hour wind ve loc i t y  determined from f igures  5  
i- 
through 8. These over land wind veloci t ies  have been adjusted t o  

25 fee t  above ground level.  An adjustment fo r  over water winds ,can 

be estimated by multiplying the over land winds by the velocity 
\ 

ra t ios  given i n  table 2 .  

11 



b 

Table 2 .  - Wind re iationship - Water to land 

Effective fetch (Fe)  
i n  miles* 0.5 1 2 3 4 5 (or more) 

Wind velocity r a t i o  1.08 1.13 1.21 1.26 1.28 1.30 
(Over water) 
(Over l and) 

d l 

*For effective fetch values between those l i s t ed ,  interpolate t o  obtain 
the most appropri ate multiplier.  

c .  The r e l a t i o n s h i p  between w i n d  v e l o c i t y  over water and wind 

0 duration at a given reservoir can be  developed from figure 9 by 

entering the effective fetch computed in s tep  a. 

d .  The intersection of the wind.velocity-duration curves for  given 

C s i t e s  and fetches developed from steps b and c w i l l  determine the 

design wind velocity and duration. 

e .  The s ignif icant  wave height can be estimated from figure 9 ., and 

the wave period from figure 10 by entering the design wind velocity 
_C1 

determined in step d and the effective fe tch .  

f .  The deep water wave length in fee t  can be computed by 

L = 5.12 T Z  [Equation 23 

in which T = the wave period in seconds from step e .  

Most dams have relat ively deep reservoirs  compared to the wind- 

generated wave length and the wave i s  unaffected by the reservoir 

f loor .  Equation 2 i s  valid when the water i s  deeper than one half 

of the wave length. I f  reservoir depth becomes a limiting factor,  



adjustments t o  L can be made by following procedures defined i n  

reference 6, volume 111. 

g .  Runup,  from a significant  wave, on art embankment with riprap 

surface i s :  

R, = "s [Equation 31 
0.4 r ( H , / L ) ~ - ~  cot 6 

/ I  

*--- _- - i- 
i n  which Hs  = significant  wave height in f e e t ,  bq c r ' * c n f  *, 

L = wave length in feet  from step f ,  - 
$+JliY a- I I 

.-a 

8 = angle of the upstream face of the dam with horizon. 

(u 
This equation should not be -used on slopes f l a t t e r  than 0.2:l. 

For embankment dams with soi l  cement or  other smo.oth upstream faces, 

the runup computed by equation 3 should be multiplied by a factor of 

up to 1.5, depending on the smoothness of the surface. 

Equation 3 should not be used fo r  computing runup for  rockfill  

dams. Rockfill acts more l ike a rubble mound s tructure and has a 

d i f ferent  ef fect  on energy dissipation than riprap placed on an 

impervious embankment. Runup for  rockf i 1 1 dams may be determined 

from f i g u r e  11. These data  were taken frorn f i g u r e  7-20 of 

reference 6,  volume 11. 

For smooth impermeable slopes of concrete and other smooth surface 

dams with water depth at  the dam (d , )  greater  than three times the 

wave height ( H o ) ,  the relationship between wave runup and wave 



height can be determined from figure 1 2 .  These data.were taken from 

figure 7-12 of reference 6. 

Results predicted by f igure 12 are probably less  than the runup on 

prototype structures because of scale e f fec t s  due t o  the inabi l i ty  

t o  scale roughness ef fects  into smal l-scale 1 aboratory t e s t s .  Runup 

values from figure 12 should be adjusted fo r  scale ef fects  by using 

a factor ,obtained from figure 13. 

If  the wave propagation direction as defined by the central radial 

i s  not normal to  the dm, a correction factor should be applied to  

the  computed runup. This factor consists  o f  multiplying the cosine 

of the angle between the wave propagation direction and a l ine  

normal to  the dam times the  computed runup as long as the angle i s  

l e ss  than about 50" [7]. 

h ;  The wind setup in feet  i s :  

[Equation 41 

in which U = the design wind velocity over water in miles per hour 

from step d .  

F = wind fetch i n  miles, normally equals 2 Fe 

D = average water depth along the central  

radial in fee t .  



i . The minimum freeboard requirement for wi nd-generated waves i s  

the sum of wave runup and wind setup and should be determined using 

moderate winds. These represent winds in terms of velocity, dura- 

t ion,  direction, and seasonal distr ibution that  may reasonably occur 

concur ren t ly  with maximum pool l e v e l s .  I f  t h e  response time 

between the design storm and the result ing maximum pool elevation i s  

short ,  h i g h  winds that  are sometimes associated w i t h  storms may not 

have subsided and must be considered i n  determining freeboard 

requirements, If the response time i s  longer than t he  storm period, 

a lower, more moderate wind would be appropriate. If adequate data 

fo r  probability analyses are avail able, a moderate wind on the order 

of a 10-year event i s  appropriate. 

The normal freeboard computation follows the sane procedures as that  

fo r  the  minimum freeboard except that the  s ignif icant  wave height in 

equation 3 should be replaced by the  average o f  the highest 10 per- 
r 

cent of the waves i s  1.27; times the s ignif icant  wave height 
C 

[5,8] and maximum expected wind values  should be  used. These 

represent the most severe winds in terms of velocity, duration, 

direction,  and seasonal distr ibution that are reasonably character- 

i s t i c  of the region where the reservoir i s  located. This deter- 

mi nation general ly includes resul ts  of meteorologic studies and 

probabil i t y  analyses of recorded .wind data. T h e  values selected 

should exceed 100-year winds determined by probabil i ty analyses and 

generally should exceed maximum recorded winds. 



FIGURE 4.-FASTEST MIL'E O F  RECORD-FALL  

. 

----- 

NOTES.' 

/. /SO- L /ME MCLOSES VELOC/TIES 
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3. FROM FIGURE 5 ,  REFERENCE 3 .  
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FIGURE 5.-MAXIMUM ONE HOUR VELOCITY- W l  NTER 



LEGEND: \ 

s o l , d  ~ i " . ,  r o p r . ~ ~ n t  significant wove h r i g h t a ,  in t * * t .  

D o r h s d  L i n e s  r e p r e r e n l  minimum wind d u r o t i o n ,  in minulos.  

r e o u i r e d  l o r  g e n e r o t i o n  o f  w o v e  haiqhls ~ n d i c o t e d  l o r  corrsspondino 



FIGURE 10.- GENERALIZEO RELATIONS BETWEEN WAVE PERIODS AN0 RELATED FACTORS 

-DEEP WATER CONDITIONS (FROM FIGURE 12. REF. 3 )  
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EVALUATION OF REDUCED STORAGE AT WHITE TANK FLOOD RETARDING 
STRUCTURE (FRS) NO. 3 

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY (FCDMC) 
23443748 

PROBLEM STATEMENT 

The aim of this calculation package is to evaluate the impacts of reduced storage at White Tank FRS No. 

3 reservoir. 

DESIGN BASISIASSUMPTIONSIREFERENCES 

The construction of Fissure Risk and Non-Fissure Risk zone embankments would result in a re-alignment 

of existing dam which will result in a modification of the storage rating curve at White Tank FRS No. 3 

reservoir. The purpose of this calculation package is to evaluate the impacts of those modifications. 

The upstream embankment slope of 10:l (H:V) for Fissure Risk and Non-Fissure Risk zone 

embankments was assumed for this analysis. A 10:l upstream slope is a conservative estimate because the 

anticipated final slope ranges from 3: 1 to 10: 1. The horizontal distance by which the surface area at White 

Tank FRS No. 3 reservoir would reduce at each elevation is shown on Figure 1 and Figure 2 for Fissure 

Risk and Non-Fissure Risk zone embankments respectively (See Pages 15-16). The reduced surface area 

was used to estimate the modified storage cap city at each duration. 

It should be noted that the construction material required for Fissure Risk and Non-Fissure Risk zone 

embankments will likely be borrowed from areas below elevation 1,212 ft (NAVD 88). Since this 

borrowed material will be placed in the embankment above and below elevation 1,212 ft (NAVD 88), it is 

expected that the storage capacity will increase below elevation 1,212 ft (NAVD 88) and decrease above 

elevation 1212 ft (NAVD 88). The elevation 1,212 ft (NAVD 88) is significant because it is the elevation 

of the emergency spillway. This evaluation conservatively assumed that the storage below 1212 ft 

(NAVD 88) would remain unchanged following construction and would only reduce the storage capacity 

above elevation 1212 ft (NAVD 88). 

Table 3 provides the summary results of total reduction in surface area at each elevation (See Page 5). 

Table 4 provides the formula spreadsheet for the calculations performed in Table 3 (See Page 6). Tables 

5, 7 and 9 provide a detailed breakdown of calculations related to the possible reduction in surface area or 



storage capacity at White Tank FRS No. 3 Reservoir (See Pages 7, 9 & 11 respectively). Tables 6, 8 and 

10 provide the formula spreadsheets for the calculations performed in Tables 5, 7 and 9 respectively (See 

Pages. 8, 10 & 12). Table 11 provides the elevation-area-capacity data at White Tank FRS No. 3 for the 

modified storage capacity (See Page 13). Table 12 provides the formula spreadsheet for the calculations 

performed in Table 11 (See Page 14). 

URS selected the most critical PMF hydrographs to be routed through the White Tank FRS No. 3 

reservoir for ADWR and NRCS criteria using revised elevation-area-capacity curve for modified storage. 

For ADWR criteria, 6-hr Local and 72-hr General PMF hydrographs were routed for Future Condition 

(principal spillway open) as this condition resulted in highest water surface elevation for ADWR criteria. 

For NRCS criteria, only 6-hr Local PMF hydrograph was routed for Future Condition (principal spillway 

closed) as this condition resulted in highest water surface elevation for NRCS criteria. 

RESULTS 

The reservoir routing results of PMF hydrographs based on modified elevation-area-capacity curve were 

compared with the results based on original elevation-storage curve (See Tables I and 2). 

For ADWR criteria, the water surface elevation (WSE) increased from 1215.96 ft to 1216.01 ft  and from 

1215.85 ft to 1215.88 ft for 6-hr Local and 72-hr General PMF hydrographs respectively. The results 

based on the modified elevation-area-capacity curve do not differ significantly from the results based on 

the existing elevation-area-capacity curve. 

For NRCS criteria, the water surface elevation (WSE) increased from 1216.47 ft to 1216.53 ft  for a 6-hr 

Local PMF hydrograph. Design water surface elevations are rounded to the nearest tenth of a foot. 

Therefore, the modified elevation-area-capacity curve is not expected to change the design routing results. 

(The TR-20 output files related to reservoir routing of 6-hr Local and 72-hr general PMF hydrographs for 

ADWR criteria and 6-hr Local PMF hydrograph for NRCS criteria for modified storage capacity are 

attached with this calculation package. The TR-20 output files related to reservoir routing of 6-hr Local 

and 72-hr general PMF hydrographs for AnWR criteria and 6-hr Local PMF hydrograph for NRCS 

criteria for existing storage capacity are provided in separate calculation packages.) 



TABLE 1 

RESERVOIR ROUTING RESULTS 
(BASED ON ADWR CRITERION ONLY) 

(FUTURE CONDITON - PRINCIPAL SPILLWAY OPEN) 

TABLE 2 

RESERVOIR ROUTING RESULTS 
(BASED ON NRCS CRITERION ONLY) 

(FUTURE CONDITON - PRINCIPAL SPILLWAY CLOSED) 

Storm Duration 

Reservoir Elevation 

Storm Duration 

6-hr Local 

72-hr General 

Outflow From White Tanks FRS No. 3 
(Based On Modified Elevation-Storage Data) 

Outflow From White Tanks FRS No. 3 
(Based On Existing Elevation-Storage Data) 

Maximum 
Reservoir Elevation 

(NAVD 88) 

(ft) 

1216.01 

1215.88 

Antecedent 
Reservoir 

Condition (ARC) 

(ft) 

1200.0 

1200.0 

Antecedent 
Reservoir 
Condition 

(ARC) 

(ft) 

1200.0 

1200.0 

Inflow to White Tanks FRS 
No. 3 

Peak Outflow 

(cfs) 

24,646 

23,509 

Precipitation 

(inches) 

12.7 

15.8 

Peak 
Outflow 

(cfs) 

, 24,230 

23,197 

Peak Inflow 

(cfs) 

68,291 

32,764 

Maximum 
Reservoir 
Elevation 

(NAVD 88) 

(ft) 

1215.96 

, 1215.85 



A I 6 C D I E I F G 

1 

2 

3 
4 

5 - 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

TABLE 3 

SURFACE AREA 

Total 
Reduction In 
Storgae Area 

(Acre) 

15.5 

14.1 

12.7 

11.0 

9.8 

8.2 

6.8 

6.8 

6.8 

SUMMARY 

Elevation 
(ft) 

1212 

1213 

1214 

1215 

1216 

1217 

1218 

1219 

1220 

OF RESULTS FOR REDUCTION IN 

Reduction In Storage Area (Acre) 

(Fissure Risk 
Zone - South) 

8.7 

8.1 

7.4 

6.8 

6.2 

5.6 

5.0 

5.0 

5.0 

(Non-Fissure Risk 
Zone - North) 

3.6 

3.1 

2.8 

2.2 

1.9 

1.4 

0.9 

0.9 

0.9 

(Non-Fissure 
Risk Zone - 

South) 

3.3 

2.9 

2.5 

2.0 

1.7 

1.3 

0.9 

0.9 

0.9 



C B r A 

1 

2 

3 
4 

5 - 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

D E 

TABLE 4 

SUMMARY OF RESULTS FOR REDUCTION IN SURFACE AREA 

Total Reduction In 
Storgae Area (Acre) 

=SUM(B7:D7) 

=SUM(B8:D8) 

=SUM(B9:D9) 

=SUM(B 10:DlO) 

=SUM(Bll:Dll) 

=SUM(B12:D12) 

=SUM(B13:D13) 

=SUM(B14:D14) 

=SUM(BlS:D15) 

Elevation (ft) 

1212 

=A7+1 

=A8+1 

=A9+1 

=A10+1 

=Al l+ l  

=A12+1 

=A13+1 

=A14+1 

FORMULA SPREADSHEET 
I I 

(Acre) 

(Non-Fissure Risk 
Zone - South) 

=E57 

=E58 

=E59 

=E60 

=E61 

=E62 

=E63 

=E64 

=E65 

(Fissure Risk 
Zone - South) 

=E23 

=E24 

=E25 

=E26 

=E27 

=E28 

=E29 

=E30 

=E3 1 

Reduction In Storage Area 

(Non-Fissure Risk 
Zone - North) 

=E40 

=E41 

=E42 

=E43 

=E44 

=E45 

=E46 

=E47 

=E48 





A B 

16 

17 

18 

19 

20 

21 

22 

23 

C 

TABLE 6 

REDUCTION IN SURFACE AREA WITHIN FISSURE RISK ZONE (SOUTH) 

FORMULA SPREADSHEET 

D E 

Embankment Slope 10 to 1 

Length of Fissure 
Risk Zone 

(ft) 
2700 

Elevation 
(ft) 

1212 

Distance 
(X-axis) 

(ft) 
140 

H:V 

Area Reduced 
(ft') 

=B23*C23 

Area Reduced 
(Acre) 

=D23/43560 





E A C B 
32 

33 

34 

35 

36 

37 

38 

39 

40 
41 

42 

43 
44 
45 
46 
47 

48 

D 

TABLE 8 

REDUCTION IN SURFACE AREA WITHIN NON-FISSURE RISK ZONE (NORTH) 

Embankment Slope 

Elevat~on 

(ft) 
1212 
=A40+1 
=A41+1 
=A42+1 
=A43+1 
=A44+1 
=A45+1 
=A46+1 
=A47+1 

FORMULA 

10to 1 

Length of Non- 
F~ssure h s k  Zone 

(North) 

(ft) 
2400 
2400 - 
2400 
2400 
2400 
2400 
2400 
2400 
2400 

Dlstance 
(X-axls) 

(ft) 
65 
57 
50 
40 
34 
25 
17 
17 
17 

SPREADSHEET 

H:V 

Area Reduced 

(ft') 
=B40*C40 
=B41*C41 
=B42*C42 
=B43*C43 
=B44*C44 
=B45*C45 
=B46*C46 
=B47*C47 
=B48*C48 

Area Reduced 

(Acre) 
=D40/43560 
=D41/43560 
=D4U43560 
=D43/43560 
=D44/43560 
=D45/43560 
=D46/43560 
=D47/43560 
=D48/43560 



A I B C D 

47 

48 

49 

50 
51 

52 

E F G 

TABLE 9 
REDUCTION IN STORAGE AREA WITHIN NON-FISSURE RISK ZONE (SOUTH) 

61 1 1219 1 17 

Embankment Slope 

2200 1 37400 1 0.9 

10to 1 

Length of Non- 
Fissure Risk Zone 

(South) Elevation 
Distance 
(X-axis) 

62 1 1220 1 17 

H:V 

Area Reduced 

2200 1 37400 1 0.9 

Area Reduced 
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A I B C 

1 

2 

3 

4 

5 
6 

7 

D I E l F l G l  H I 

TABLE 11 

ELEVATION-STORAGE CURVE AT WHITE TANK FRS NO. 3 

(MODIFIED STORAGE CAPACITY) 

46 
7 

47 

46 

49 

50 

Reduced  
Storage 
(acre) 
0.00 

RedsctionIn 
Storage Area 

(acre) 
0.00 

Reservoir 
Elevation 

ift) 
1178 

1216 
1217 
1218 
1219 
1220 

Surface Area 
(acre) 
0.00 

Average 
Storage 
(acre) 
0.00 

409.55 
431.48 
454.15 
476.15 
501.04 

Elevation 
Difference 

(ft) 
0.00 

9.79 
8.22 
6.75 
6.75 
6.75 

Reservoir 
Storage 
(acre-ft) 
0.00 

399.76 
423.26 
447.40 
469.40 
494.29 

Accumvlative 
Storage 
(acre-ft) 
0.00 

388.13 
411.51 
435.33 
458.40 
481.84 

Comments 

1.00 
1.00 
1.00 
1.00 
1.00 

388.13 
411.51 
435.33 
458.40 
481.84 

4634.40 
5045.91 
5481.24 
5939.64 
6421.48 
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MAXIMUM EMBANKMENT SECTION 
AT STATION 33+00 









JOB TR-20 WT3PMP6 ECON 
TITLE WHITE TANK FRS #3, 
TITLE 6HR LOCAL, INITIAL 
5 RAINFL 1 0.1 
8 .OOOO .003 
8 .016 .,020 
8 .039 .046 
8 .071 .080 
8 .I18 .283 
8 .669 .701 
8 .795 .809 
8 .866 .876 
8 .913 .920 
8 .945 .950 
8 .969 .972 
8 .988 .991 
8 1. 1. 
9 ENDTBL 
5 RAINFL 2 .1 
8 .OOO .005 
8 .038 .045 
8 .080 .085 
8 .I38 . 150 
8 .238 .280 
8 .590 .620 
8 .700 .720 
8 .775 .790 
8 .835 .843 
8 .880 .890 
8 .925 .930 
8 .963 .970 
8 1.00 1.00 
9 ENDTBL 
5 RAINFL 3 0.1 
8 .OOO .003 
8 .016 .019 
8 .031 .034 
8 .045 .050 
8 .066 .071 
8 .089 .095 
8 .I18 .I25 
8 .I53 .I62 
8 .I98 .211 
8 .264 .300 
8 .491 .536 
8 .629 .643 
8 .700 .711 
8 .753 -761 
8 .795 .802 
8 .832 .837 
8 .859 .865 
8 .886 .891 
8 .909 .913 
8 .929 .933 
8 .948 .951 
8 .963 .966 

PASS=001 SUMMARY 
WATERSHED DIVIDED INTO 7 SUB-BASINS 
EMPTY RESERVOIR W/100-YR SEDIMENT 

6HRLOCAL 
.006 -009 .013 
.025 .030 .035 
.052 .058 .065 
.090 .099 .I09 
.449 .567 .622 
.732 .756 .780 
.824 .83 8 .852 
.885 .894 .904 
.926 .932 &. 939 
.954 .959 .964 
.976 .980 .984 
.993 .995 .998 
1. 1. 1. 

6HR GEN 
.028 
.070 
.120 
.210 
.550 
.685 
.765 
.820 
.870 
.915 
.955 



8 
8 
8 
9 ENDTBL 
5 RAINFL 4 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
5 RAINFL 5 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
5 RAINFL 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
5 RAINFL 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



(CONTINUED) * ' 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
5 RAINFL 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
4 DIMHYD 
8 
8 
8 
8 
9 ENDTBL 



2 XSECTN C 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 010 1.0 8.94 
8 0. 0.0 0.0 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 020 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 025 1.0 7 . 3  

REACHC 

REACHB 



m d d t - t - 4  
w m m m m d d  
m . . . . . .  



9  ENDTBL 
2  XSECTN 067 1 . 0  
8  0 .  
8  0 . 3 5  
8  1 . 0 3  
8  b . 3 9  
8  1 . 9 4  
8  2 . 6 3  
8  3 . 5 1  
8  4 .62  
8  6 . 0 4  
8  7 . 3 8  
8  8 .77  
8  1 0 . 1 7  
8  1 1 . 8 9  
9  ENDTBL 
3  STRUCT 0  1 
8  1 1 7 8 . 0  
8  1 1 8 8 . 0  
8  1 1 9 6 . 8  
8  1 1 9 9 . 2  
8  1 2 0 2 . 0  
8  1 2 0 4 . 0  
8  1 2 0 6 . 0  
8  1 2 0 8 . 0  
8  1 2 1 0 . 0  
8  1 2 1 2 . 0  
8  1 2 1 3 . 0  
8  1 2 1 4 . 0  
8  1 2 1 5 . 0  
8  1 2 1 6 . 0  
8  1 2 1 7 . 0  
8  1 2 1 8 . 0  
8  1 2 1 9 . 0  
8  1 2 2 0 . 0  
9  ENDTBL 
6  RUNOFF 1 001  1 2 .46  
6  REACH 3  005 1 7  9100.  
6  REACH 3  010 7  2  9100.  
6  RUNOFF 1 002 3  2 . 3 8  
6 A D D H Y D 4 0 1 2  2 3 1  
6  DIVERT 6  012 1 4  7  4100.  
6  REACH 3  020 4  7  3332.  
6  REACH 3  025 7  5  1950 .  
6  RUNOFF 1 0 0 3  6  3 .94  
6  REACH 3  030 6  7  8865 .  
6  REACH 3  005 7  1 8865 .  
6  REACH 3  025 1 7  1 9 5 0 .  
6  RUNOFF 1 004 1 2 . 0 6  
6  ADDHYD 4  034 7  1 2  
6  ADDHYD 4  035 5  2  3  
6  DIVERT 6  035 3  4  7  11000 .  
6  REACH 3  045 4  5  4200.  
6  RUNOFF 1 006 2  1 . 4 7  
6  REACH 3  060 2  3  7540.  
6  REACH 3  067 3  4  5140.  

OLIVE 
REACH C  
REACH B  

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 
REACH A 



6 ADDHYD 4 064 5 4 3 
6 RUNOFF 1 005 6 4 . 7 8  7 8 . 8  
6 RUNOFF 1 0 0 7  7 3 .48  8 1 . 7  
6 ADDHYD 4 075 6 7 1 
6 A D D H Y D 4 0 7 6  1 3 2  
6RESVOR2 0 1 2  1 1 ' 2 0 0 . 0  
ENDATA 
7 LIST 1 . 0  
7 INCREM 6 0 .05  
7 COMPUT 7 001 01  0 .  

ENDCMP 1 
ENDJOB 2 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3 PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2.04TEST 
16:03:33 PASS 1 JOB NO. 1. PAGE 1 

RUNOFF OPTION USED WITH RAINTABLE NO. 8, RUNOFF CURVE NO. = 100. 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2 .04TEST 
16:03:33 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST ' 1. 0. 1. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .I000 .I900 .3100 

.4700 .6600 .8200 .9300 .9900 
1.0000 .9900 .9300 .8200 .6600 
.4700 .3100 .0300 .OOOO .OOOO 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



O O O O ' T  
0 8 6 6 '  
0 6 8 6 '  
Ob96' 
06E6'  
0 6 0 6 '  
OZS8' 
008L'  
OZZ9' 
0 6 0 T '  
OS90' 
OSEO' 
O E T O .  

- -- 
O O O O ' T  
0566 '  
0086 '  
0656 '  
OZE6' 
0668 ' 
08E8 ' 
09SL'  
OL95' 
0660  ' 
0850 '  
O O E O '  
0600 '  

O O O O ' T  
OE66' 
09L6 '  
06S6 '  
0926  ' 
0 5 8 8 '  
0 6 2 8 '  
OZEL' 
0 6 6 6 '  
0 0 6 0 '  
OZSO' 
OSZO' 
0 9 0 0 -  

0026'  
09L8 ' 
0 6 0 8 -  
OTOL' 
OE8Z' 
0080 '  
0960 '  
O O Z O '  
O E O O '  

OOOO'T 
0886 '  
0696'  
OS66' 
OET6' 
0 9 9 8 '  
056L'  
0699 '  
08TT' 
OTLO' 
06EO' 
0 9 1 0 -  
0 0 0 0 '  

'Iff daN3 

O O O T '  T ? m I m  
LN3W3X3NI 3WIL 'ON 3'IBVL 

E 33Yd T .ON ~ 0 . c  T  SSVd EE:EO:9T 
JS3JPO ' Z LN3HIa3S X h - O O T l M  XIOAXBSSX hddM3 ' I Y I J I N I  ' 1 Y 3 0 1  XH9 r r / O T / 8 0  
NOISX3A SNISYB-BnS L  OLNI a 3 a I A I a  aXHSX3LVM 'E#  SXd W L  3dIHM 9dWdEU 
- s 3 s  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  OZXL 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2.04TEST 
16:03:33 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/lOO-YR SEDIMENT 2.04TEST 
16:03:33 PASS 1 JOB NO. 1 PAGE 5 

EXECUTIVE CONTROL INCREM MAIN TIME INCREMENT = .050 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .00 RAIN DEPTH = 12.70 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .050 HOURS 
ALTERNATE NO. = 1 STORM NO. = 1 RAIN TABLE NO. = 1 

OPERATION RUNOFF XSECTION 1 

PEAK TIME (HRS) 
2.71 

PEAK DISCHARGE(CFS) PEAK ELEVATION (FEET) 
17873.0 (RUNOFF) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 2.46 SQ.MI. 
.75 CFS .38 1.15 2.73 5.54 9.95 16.43 25.70 38.37 

1.15 CFS 55 7 5 9 9 128 160 196 235 276 
1.55 CFS 318 362 409 458 510 566 625 688 
1.95 CFS 753 830 978 1279 1794 2595 3743 5287 
2.35 CFS 7187 9294 11447 13473 15219 16590 17491 17866 
2.75 CFS 17674 16919 15643 13899 11960 10148 8586 7352 
3.15 CFS 6416 5736 5217 4765 4374 4049 3771 3525 
3.55 CFS 3312 3138 2995 2873 2772 2690 2613 2530 
3.95 CFS 2439 2343 2247 2154 2065 1978 1896 1819 
4.35 CFS 1749 1687 1631 1574 1516 1458 1400 1342 
4.75 CFS 1287 1239 1196 1160 1128 1098 1069 1038 
5.15 CFS 1007 976 947 922 901 882 867 852 
5.55 CFS 837 819 800 781 762 , 742 721 700 
5.95 CFS 676 646 612 576 539 500 458 413 
6.35 CFS 367 322 278 234 191 147 106 68 
6.75 CFS 37.92 17.14 5.12 .74 .04 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.09 WATERSHED INCHES; 17613 CFS-HRS; 1455.5 ACRE-FEET 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS ) 
3.32 

PEAK DISCHARGE (CFS ) PEAK ELEVATION(FEET) 
10200 .I 8.21 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.09 WATERSHED INCHES; 17613 CFS-HRS; 1455.5 ACRE-FEET. 

OPERATION REACH XSECTION 10 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2.04TEST 
16:03:33 PASS 1 JOB NO. 1 PAGE 6 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
3.96 7060.0 9.08 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.09 WATERSHED INCHES; 17613 CFS-HRS; 1455.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS ) 
2.64 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
16995.9 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 2.38 SQ.MI. 
1.05 CFS .16 .69 1.94 4.40 8.67 15.34 25.03 38.19 
1.45 CFS 55 75 99 128 161 198 240 286 
1.85 CFS 336 390 445 523 689 1033 1648 2632 
2.25 CFS 4059 5924 8106 10407 12610 14524 15972 16813 
2.65 CFS 16970 16435 15174 13412 11508 9715 8223 7053 
3.05 CFS 6203 5583 5079 4636 4253 3923 3631 3372 
3.45 CFS 3155 2982 2842 2733 2654 2597 2536 2461 
3.85 CFS 2371 2271 2170 2073 1981 1896 1820 1752 
4.25 CFS 1694 1642 1588 1530 1468 1405 1343 1286 
4.65 CFS 1236 1194 1158 1126 1094 1061 1028 995 
5.05 CFS 962 932 906 886 869 852 836 819 
5.45 CFS 801 781 762 746 733 721 708 691 
5.85 CFS 668 63 6 601 565 530 495 459 422 
6.25 CFS 3 83 341 298 252 204 155 108 6 5 
6.65 CFS 33.37 12.75 2.82 .21 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
10.12 WATERSHED INCHES; 15550 CFS-HRS; 1285.0 ACRE-FEET 

OPERATION ADDHYD XSECTION 12 

PEAK TIME (HRS) 
2.64 
3.81 

PEAK DISCHARGE(CFS) 
17248.4 
9386.1 

PEAK ELEVATION(FEET) 
(NULL) 
muLL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 4.84 
1.05 CFS .16 .69 1.94 4.40 8.68 15.37 25.12 
1.45 CFS 55 76 101 130 164 203 246 
1.85 CFS 349 407 468 552 726 1078 1702 
2.25 CFS 4138 6017 8214 10533 12754 14690 16164 
2.65 CFS 17234 16756 15574 13921 12165 10563 9314 
3.05 CFS 7930 7699 7624 7638 7731 7880 8056 
3.45 CFS 8433 8628 8811 8978 9131 9262 9350 
3.85 CFS 9371 9316 9230 9123 8998 8860 8713 
4.25 CFS 8404 8243 8072 7889 7696 7497 7295 
4.65 CFS 6900 6711 6528 6348 6169 5990 5812 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2.04TEST 
16:03:33 PASS 1 JOB NO. 1 PAGE 7 

5.05 CFS 
5.45 CFS 
5.85 CFS 
6.25 CFS 
6.65 CFS 
7.05 CFS 
7.45 CFS 
7.85 CFS 
8.25 CFS 
8.65 CFS 
9.05 CFS 
9.45 CFS 
9.85 CFS 
10.25 CFS 
10.65 CFS 
11.05 CFS 
11.45 CFS 
11.85 CFS 
12.25 CFS 
12.65 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
10.62 WATERSHED INCHES; 33163 CFS-HRS; 2740.6 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
2.25 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
4100.0 * (DIVERT ) 

* FIRST POINT OF FLAT PEAK 

HRS 
1.05 
1.45 
1.85 
2.25 
2.65 
3.05 
3.45 
3.85 
4.25 
4.65 
5.05 
5.45 
5.85 
6.25 
6.65 
7.05 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .050 

CFS .16 .69 1.94 
CFS 55 76 101 
CFS 349 407 468 
CFS 4100 4100 4100 
CFS 4100 4100 4100 
CFS 4100 4100 4100 
CFS 4100 4100 4100 
CFS 4100 4100 4100 
CFS 4100 4100 4100 
CFS 4100 4100 4100 
CFS 4100 4100 4100 
CFS 4100 4100 3991 
CFS 3287 3165 3043 
CFS 2367 2259 2152 
CFS 1547 1475 1416 
CFS 1132 1087 1043 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 4.84 SQ.MI. 
4.40 8.68 15.37 25.12 38.38 
130 164 203 246 295 
552 726 1078 1702 2698 
4100 4100 4100 4100 4100 
4100 4100 4100 4100 4100 
4100 4100 4100 4100 4100 
4100 4100 4100 4100 4100 
4100 4100 4100 4100 4100 
4100 4100 4100 4100 4100 
4100 4100 4100 4100 4100 
4100 4100 4100 4100 4100 
3865 3745 3630 3517 3404 
2923 2807 2695 2585 -2475 
2045 1937 1831 1727 1631 
1364 1316 1269 1223 1177 
999 956 913 871 830 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2.04TEST 
16:03:33 PASS 1 JOB NO. 1 PAGE 8 

7.45 CFS 
7.85 CFS 
8.25 CFS 
8.65 CFS 
9.05 CFS 
9.45 CFS 
9.85 CFS 
10.25 CFS 
10.65 CFS 
11.05 CFS 
11.45 CFS 
11.85 CFS 
12.25 CFS 
12.65 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
5.98 WATERSHED INCHES; 18666 CFS-HRS; 1542.6 ACRE-FEET 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS1 PEAK ELEVATION(FEET) 
2.64 13148.4 (DIVERT ) 
3.81 5286.1 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = .00 SQ.MI. 
2.20 CFS 0 38 1917 4114 6433 8654 10590 12064 
2.60 CFS 12935 13134 12656 11474 9821 8065 6463 5214 
3 .OO CFS 4336 3830 3599 3524 3538 3631 3780 3956 
3.40 CFS 4140 4333 4528 4711 4878 5031 5162 5250 
3.80 CFS 5285 5271 5216 5130 5023 4898 4760 4613 
4.20 CFS 4460 4304 4143 3972 3789 3596 3397 3195 
4.60 CFS 2995 2800 2611 2428 2248 2069 1890 1712 
5.00 CFS 1535 1361 1191 1029 874 725 579 437 
5.40 CFS 297 159 23 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14497 CFS-HRS; 1198.0 ACRE-FEET. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
3.35 

PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET) 
4100.0 * 7.94 

* FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
5.98 WATERSHED INCHES; 18674 CFS-HRS; 1543.2 ACRE-FEET 
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OPERATION REACH XSECTION 25 

PEAK TIME (HRS ) 
3.40 

PEAK DISCHARGE (CFS) PEAK ELEVATIONtFEET) 
4100.0 * 5.03 

* FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
5.98 WATERSHED INCHES; 18671 CFS-HRS; 1543.0 ACRE-FEET 

OPERATION RUNOFF XSECTION 3 

PEAK TIME ( HRS ) 
2.73 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
28008.6 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 3.94 SQ.MI. 
.7 0 CFS .11 .53 1.63 3.91 7.97 14.38 23.74 37.26 

1.10 CFS 56 80 110 147 190 239 295 355 
1.50 CFS 419 485 555 629 707 789 876 970 
1.90 CFS 1070 1172 1291 1520 1978 2754 3947 5645 
2.30 CFS 7914 10709 13856 17125 20269 23051 25326 26959 
2.70 CFS 27856 27941 27181 25638 23334 20446 17522 14870 
3.10 CFS 12659 10940 9640 8690 7921 7256 6690 6220 
3.50 CFS 5813 5453 5146 4895 4684 4501 4348 4218 
3.90 CFS 4089 3952 3806 3656 3508 3364 3224 3089 
4.30 CFS 2960 2840 2733 2639 2550 2461 2371 2280 
4.70 CFS 2188 2099 2016 1942 1879 1824 1775 1729 
5.10 CFS 1682 1634 1585 1537 1492 1455 1423 1396 
5.50 CFS 1372 1350 1324 1294 1262 1230 1197 1163 
5.90 CFS 1128 1091 1048 998 943 885 823 756 
6.30 CFS 686 612 539 468 398 331 264 199 
6.70 CFS 138 8 5 45 18 5 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.10 WATERSHED INCHES; 28213 CFS-HRS; 2331.5 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME (HRS ) 
3.40 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
16237.6 6.29 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.10 WATERSHED INCHES; 28213 CFS-HRS; 2331.5 ACRE-FEET. 

OPERATION REACH XSECTION 5 
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PEAK TIME (HRS) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
4.00 11557.4 8.50 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) ' 

11.10 WATERSHED INCHES; 28213 CFS-HRS; 2331.5 ACRE-FEET. 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
4.06 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
11552.0 8.90 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.10 WATERSHED INCHES; 28213 CFS-HRS; 2331.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS ) 
2.68 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
13580.0 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 2.06 SQ.MI. 
1.20 CFS .32 .94 2.20 4.53 8.43 14.25 22.34 33.25 
1.60 CFS 48 6 5 8 7 114 145 180 219 260 
2.00 CFS 305 403 622 1013 1651 2596 3893 5471 
2.40 CFS 7211 8963 10567 11924 12911 13469 13552 13136 
2.80 CFS 12289 10903 9457 8031 6802 5872 5130 4648 
3.20 CFS 4233 3871 3547 3287 3055 2849 2670 2532 
3.60 CFS 2417 2323 2247 2197 2140 2073 1998 1916 
4.00 CFS 1834 1756 1682 1611 1545 1485 1430 1385 
4.40 CFS 1339 1292 1243 1192 1143 1095 1051 1014 
4.80 CFS 980 952 925 899 874 84 8 822 796 
5.20 CFS 773 754 738 723 709 697 684 668 
5.60 CFS 652 638 624 611 596 581 561 535 
6.00 CFS 506 477 447 416 3 84 349 313 276 
6.40 CFS 239 203 165 126 8 9 55 2 9 12 
6.80 CFS 2.44 .16 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
9.75 WATERSHED INCHES; 12960 CFS-HRS; 1071.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 

PEAK TIME ( HRS 
2.69 
3.98 

PEAK DISCHARGE(CFS) PEAK ELEVATIONIFEET) 
13913.0 (NULL) 
13359.3 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 6.00 SQ.MI. 
1.20 CFS .32 .94 2.20 4.54 8.47 14.37 22.62 33.79 
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1.60 CFS 
2.00 CFS 
2.40 CFS 
2.80 CFS 
3.20 CFS 
3.60 CFS 
4.00 CFS 
4.40 CFS 
4.80 CFS 
5.20 CFS 
5.60 CFS 
6.00 CFS 
6.40 CFS 
6.80 CFS 
7.20 CFS 
7.60 CFS 
8.00 CFS 
8.40 CFS 
8.80 CFS 
9.20 CFS 
9.60 CFS 
10.00 CFS 
10.40 CFS 
10.80 CFS 
11.20 CFS 
11.60 CFS 
12.00 CFS 
12.40 CFS 
12.80 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
10.63 WATERSHED INCHES; 41173 CFS-HRS; 3402.6 ACRE-FEET . 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
2.69 
3.98 

PEAK DISCHARGE(CFS) 
17992.4 
17459.3 

HRS 
1.15 
1.55 
1.95 
2.35 
2.75 
3.15 
3.55 
3.95 
4.35 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .050 

CFS .13 .58 1.78 
CFS 69 99 137 
CFS 554 656 817 
CFS 8149 10567 12747 
CFS 17639 16883 15618 
CFS 11382 11572 11884 
CFS 15037 15559 16029 
CFS 17453 17454 17407 
CFS 16450 16218 15970 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 10.84 
4.30 8.98 16.87 28.87 
183 238 302 377 
1111 1616 2456 3763 
14606 16117 17202 17834 
14338 13133 12193 11631 
12286 12790 13339 13907 
16440 16799 17077 17275 
17319 17196 17042 16863 
15708 15434 15153 14868 
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4.75 CFS 
5.15 CFS 
5.55 CFS 
5.95 CFS 
6.35 CFS 
6.75 CFS 
7.15 CFS 
7.55 CFS 
7.95 CFS 
8.35 CFS 
8.75 CFS 
9.15 CFS 
9.55 CFS 
9.95 CFS 
10.35 CFS 
10.75 CFS 
11.15 CFS 
11.55 CFS 
11.95 CFS 
12.35 CFS 
12.75 CFS 
13.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
8.55 WATERSHED INCHES; 59845 CFS-HRS; 4945.6 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS 
2.45 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION ( FEET) 
11000.0 * (DIVERT) 

* FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 10.84 
1.15 CFS .13 .58 1.78 4.30 8.98 16.87 28.87 
1.55 CFS 69 99 137 183 23 8 302 377 
1.95 CFS 554 656 817 1111 1616 2456 3763 
2.35 CFS 8149 10567 11000 11000 11000 11000 11000 
2.75 CFS 11000 11000 11000 11000 11000 11000 11000 
3.15 CFS 11000 11000 11000 11000 11000 11000 11000 
3.55 CFS 11000 11000 11000 11000 11000 11000 11000 
3.95 CFS 11000 11000 11000 11000 11000 11000 11000 
4.35 CFS 11000 11000 11000 11000 11000 11000 11000 
4.75 CFS 11000 11000 11000 11000 11000 11000 11000 
5.15 CFS 11000 11000 11000 11000 11000 10929 10709 
5.55 CFS 10281 10074 9839 9576 9296 9008 8722 
5.95 CFS 8142 7851 7562 7278 6998 6725 6456 
6.35 CFS 5935 5683 5435 5191 4950 4714 4487 
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6.75 CFS 
7.15 CFS 
7.55 CFS 
7.95 CFS 
8.35 CFS 
8.75 CFS 
9.15 CFS 
9.55 CFS 
9.95 CFS 
10.35 CFS 
10.75 CFS 
11.15 CFS 
11.55 CFS 
11.95 CFS 
12.35 CFS 
12.75 CFS 
13.15 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
6.98 WATERSHED INCHES; 48844 CFS-HRS; 4036.5 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
6992.4 (DIVERT ) 
6459.3 (DIVERT ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
2.40 CFS 0 1747 3606 
2.80 CFS 5883 4618 3338 
3.20 CFS 572 884 1286 
3.60 CFS 4559 5029 5440 
4.00 CFS 6454 6407 6319 
4.40 CFS 5218 4970 4708 
4.80 CFS 3018 2742 2467 
5.20 CFS 873 627 388 

ALTERNATE = 1, STORM 
hr , DRAINAGE AREA = 
5117 6202 . 6834 
2133 1193 631 
1790 2339 2907 
5799 6077 6275 
6196 6042 5863 
4434 4153 3868 
2194 1923 1655 
156 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11001 CFS-HRS; 909.1 ACRE-FEET. 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS) 
3.60 

PEAK DISCHARGE (CFS 1 PEAK ELEVATION(FEET) 
11000.0 * 8.46 . 

* FIRST POINT OF FLAT PEAK 
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RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
6.98 WATERSHED INCHES; 48837 CFS-HRS; 4035.9 ACRE-FEET. 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) 
2.44 
5.09 
5.57 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
14477.1 (RUNOFF ) 
565.7 (RUNOFF ) 
467.7 (RUNOFF ) 

HRS 
.70 CFS 

1.10 CFS 
1.50 CFS 
1.90 CFS 
2.30 CFS 
2.70 CFS 
3.10 CFS 
3.50 CFS 
3.90 CFS 
4.30 CFS 
4.70 CFS 
5.10 CFS 
5.50 CFS 
5.90 CFS 
6.30 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 1.47 

.49 1.79 4.72 10.27 19.17 31.25 46.11 
8 4 107 133 161 189 217 246 
296 320 348 382 424 473 525 
629 673 751 1016 1675 2951 4958 

10139 12487 14048 14453 13548 11805 9813 
6413 5301 4595 4109 3719 3397 3144 
2660 2416 2203 2019 1869 1766 1716 
1689 1673 1643 1594 1528 1446 1355 
1188 1135 1109 1100 1091 1070 1033 
915 851 800 767 752 748 744 
711 676 634 596 571 559 559 
565 559 539 512 488 468 456 
460 467 466 456 437 410 376 
311 289 278 271 262 243 211 
116 68 32 10 1 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.12 WATERSHED INCHES; 10551 CFS-HRS; 871.9 ACRE-FEET. 

OPERATION REACH XSECTION 60 

PEAK TIME (HRS) 
2.65 

PEAK DISCHARGE (CFS ) PEAK ELEVATION (FEET) 
11037.3 9.94 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.12 WATERSHED INCHES; 10551 CFS-HRS; 871.9 ACRE-FEET. 

OPERATION REACH XSECTION 67 

PEAK TIME (HRS ) 
2.98 

PEAK DISCHARGE (CFS) PEAK ELEVATION (FEET) 
7397.2 7.60 - 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.12 WATERSHED INCHES; 10551 CFS-HRS; 871.9 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2.04TEST 
16:03:33 PASS 1 JOB NO. 1 PAGE 15 

OPERATION ADDHYD XSECTION 64 

PEAK TIME(HRS) 
2.98 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
18393.8 (NULL) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .050 
1.00 CFS .28 .72 1.60 
1.40 CFS 3 3 4 7 6 7 
1.80 CFS 330 405 491 
2.20 CFS 1588 2212 3205 
2.60 CFS 13786 14881 15877 
3.00 CFS 18383 18283 18103 
3.40 CFS 16344 16027 15718 
3.80 CFS 14203 14018 13849 
4.20 CFS 13045 12940 12844 
4.60 CFS 12392 12329 12268 
5.00 CFS 11986 11947 11910 
5.40 CFS 11731 11675 11531 
5.80 CFS 10158 9872 9581 
6.20 CFS 7771 7475 7184 
6.60 CFS 5526 5260 5000 
7 .OO CFS 3757 3603 3459 
7.40 CFS 2690 2571 2456 
7.80 CFS 1819 1724 1633 
8.20 CFS 1159 1093 1029 
8.60 CFS 711 667 626 
9.00 CFS 424 397 371 
9.40 CFS 248 232 216 
9.80 CFS 143 133 124 
10.20 CFS 81.15 75.56 70.35 
10.60 CFS 45.68 42.49 39.51 
11.00 CFS 25.50 23.70 22.02 
11.40 CFS 14.14 13.13 12.19 
11.80 CFS 7.78 7.22 6.70 
12.20 CFS 4.26 3.95 3.66 
12.60 CFS 2.32 2.14 1.99 
13 .OO CFS 1.25 1.15 1.07 
13.40 CFS .67 .61 .57 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 12.31 
3.11 5.54 9.19 14.51 
9 2 124 163 210 
588 696 816 970 
4714 6841 9347 11203 
16738 17427 17925 18235 
17867 17594 17296 16984 
15420 15137 14873 14630 
13692 13546 13409 13280 
12756 12674 12599 12527 
12212 12160 12112 12068 
11874 11840 11809 11781 
11344 11135 10918 10685 
9285 8984 8680 8375 
6898 6617 6340 6066 
4750 4516 4299 4102 
3320 3188 3059 2933 
2342 2231 2123 2019 
1545 1461 1380 1303 
969 912 857 806 
587 551 516 484 
347 325 3 04 284 
202 188 176 164 
116 108 100 9 4 

65.49 60.95 56.72 52.78 
36.74 34.17 31.76 29.52 
20.46 19.00 17.65 16.40 
11.31 10.50 9.74 9.04 
6.21 5.76 5.34 4.95 
3.39 3.14 2.91 2.70 
1.84 1.70 1.58 1.46 
.99 .91 .84 .78 
.52 .48 

RUNOFF ABOVE BASEFLOW (BASEFLOW = -00 CFS) 
7.48 WATERSHED INCHES; 59391 CFS-HRS; 4908.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 5 

PEAK TIME (HRS) 
2.67 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
32338.6 (RUNOFF ) 
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HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME I'NCREMENT = .050 hr, DRAINAGE AREA = 4.78 
1.10 CFS .35 1.23 3.30 7.30 14.19 25.19 41.59 
1.50 CFS 93 129 173 226 289 3 61 444 
1.90 CFS 634 737 869 1142 1708 2714 4325 
2.30 CFS 9866 13685 17849 21989 25760 28874 31081 
2.70 CFS 32167 30967 28567 25291 21793 18489 15718 
3.10 CFS 11939 10771 9814 8968 8240 7625 7085 
3.50 CFS 6203 5882 5620 5407 5246 5124 4988 
3.90 CFS 4648 4454 4262 4079 3905 3741 3591 
4.30 CFS 3329 3225 3117 3005 2887 2768 2653 
4.70 CFS 2441 2356 2280 2217 2154 2093 2032 
5.10 CFS 1909 1848 1797 1756 1718 1685 1653 
5.50 CFS 1591 1553 1517 1484 1454 1423 1390 
5.90 CFS 1303 1240 1173 1104 1034 961 886 
6.30 CFS 722 637 550 463 372 2 82 195 
6.70 CFS 60.08 22.99 4.65 .29 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
9.96 WATERSHED INCHES; 30716 CFS-HRS; 2538.3 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS) 
2.83 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
21194.2 (RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 3.48 SQ.MI. 
1.00 CFS .19 .70 1.87 4.06 7.63 13.12 21.11 32.24 
1.40 CFS 47 66 88 115 147 185 228 276 
1.80 CFS 330 390 456 526 613 762 1034 1484 
2.20 CFS 2161 3116 4397 6018 7955 10115 12368 14560 
2.60 CFS 16553 18252 19605 20564 21097 21158 20717 19797 
3 .OO CFS 18426 16619 14575 12598 10822 9364 8214 7356 
3.40 CFS 6708 6164 5698 5314 4987 4694 4434 4215 
3.80 CFS 4027 3858 3706 3582 3469 3358 3243 3124 
4.20 CFS 3003 2884 2765 2649 2537 2431 2335 2251 
4.60 CFS 2177 2104 2032 1957 1882 1806 1734 1669 
5.00 CFS 1613 1566 1525 1486 1449 1410 1370 1328 
5.40 CFS 1288 1254 1227 1204 1184 1165 1144 1117 
5.80 CFS 1087 1055 1022 988 954 920 884 843 
6.20 CFS 795 743 686 625 562 497 435 375 
6.60 CFS 320 267 216 168 123 8 1 47 2 3 
7.00 CFS 7.37 1.46 .17 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
10.35 WATERSHED INCHES; 23254 CFS-HRS; 1921.7 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3 PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2.04TEST 
16:03:33 PASS 1 JOB NO. 1 PAGE 17 

PEAK TIME (HRS ) PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET) 
2.72 51863.3 (NULL) 

HRS 
1.00 CFS 
1.40 CFS 
1.80 CFS 
2.20 CFS 
2.60 CFS 
3.00 CFS 
3.40 CFS 
3.80 CFS 
4.20 CFS 
4.60 CFS 
5.00 CFS 
5.40 CFS 
5.80 CFS 
6.20 CFS 
6.60 CFS 
7.00 CFS 

HYDROGRAPH POINTS FOR 
MAIN TIME INCREMENT = .050 

.19 .78 2.22 
8 9 130 181 
774 925 1090 
6486 9810 14263 
47634 50466 51771 
34144 30163 26514 
13793 12769 11901 
9015 8687 8354 
6594 6337 6094 
4829 4645 4473 
3645 3536 3434 
2941 2878 2817 
2477 2408 2325 
1681 1548 1408 
515 385 276 
7.37 1.46 .17 

ALTERNATE = 1, STORM = 1 
hr , DRAINAGE AREA = 8.2 6 
5.28 10.93 20.42 35.29 
244 320 411 517 
1263 1482 1904 2742 
19702 25804 32104 38127 
51531 49664 46449 42510 
23368 20636 18333 16454 
11196 10607 10101 9680 
8036 7732 7437 7148 
5874 5654 5436 5222 
4313 4162 4023 3887 
3335 3245 3165 3087 
2757 2701 2649 2597 
2229 2127 2024 1918 
1262 1112 960 807 
191 127 8 1 4 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
10.12 WATERSHED INCHES; 53970 CFS-HRS; 4460.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK DISCHARGE ( CFS ) 
68291.0 

PEAK ELEVATION(FEET) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
HRS MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 20.57 
1.00 CFS .46 1.50 3.81 8.39 16.46 29.61 49.80 
1.40 CFS 121 177 248 336 444 574 726 
1.80 CFS 1104 1330 1580 1851 2178 2720 3712 
2.20 CFS 8074 12021 17468 24416 32645 41451 49331 
2.60 CFS 61419 65347 67649 68269 67091 64374 60745 
3.00 CFS 52527 48446 44617 41236 38230 35629 33438 
3.40 CFS 30137 28797 27619 26615 25744 24974 24309 
3.80 CFS 23218 22705 22202 21728 21278 20847 20429 
4.20 CFS 19639 19277 18938 18630 18328 18035 17749 
4.60 CFS 17221 16974 16741 16525 16322 16136 15955 
5.00 CFS 15631 15484 15344 15209 15085 14974 14868 
5.40 CFS 14672 14553 14349 14101 13835 13567 13282 
5.80 CFS 12634 12280 11906 11513 11111 10704 10293 
6.20 CFS 9452 9023 8592 8160 7729 7300 6873 
6.60 CFS 6040 5645 5277 4941 4643 4380 4148 
7.00 CFS 3764 3605 3459 3320 3188 3059 2933 
7.40 CFS 2690 2571 2456 2342 2231 2123 2019 
7.80 CFS 1819 1724 1633 1545 1461 1380 1303 
8.20 CFS 1159 1093 1029 969 912 857 806 
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8.60 CFS 
9.00 CFS 
9.40 CFS 
9.80 CFS 
10.20 CFS 
10.60 CFS 
11.00 CFS 
11.40 CFS 
11.80 CFS 
12.20 CFS 
12.60 CFS 
13.00 CFS 
13.40 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
8.54 WATERSHED INCHES; 113361 CFS-HRS; 9368.2 ACRE-FEET. 

--- XSECTION 76, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1200.0 FEET) CAN 
ADD .546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2980.75 AC-FT ( .22 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1211.26. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS) 
.70 

3.68 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET) 
45.6 1200.00 

24645.6 1216.01 

HRS 
.70 CFS 

1.10 CFS 
1.50 CFS 
1.90 CFS 
2.30 CFS 
2.70 CFS 
3.10 CFS 
3.50 CFS 
3.90 CFS 
4.30 CFS 
4.70 CFS 
5.10 CFS 
5.50 CFS 
5.90 CFS 
6.30 CFS 
6.70 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 1 
MAIN TIME INCREMENT = .050 hr, DRAINAGE AREA = 20.57 SQ.MI. 

45.58 45.49 45.41 45.32 45.24 45.15 45.06 44.98 
44.90 44.83 44.77 44.72 44.72 44.75 44.86 45.06 
45.37 45.84 46.49 47.37 48.51 49.97 51.78 53.99 

5 7 6 0 6 4 68 7 4 8 3 95 114 
142 163 173 187 200 214 228 241 
254 269 298 326 2064 4860 8052 11316 

14110 16467 18534 20169 21445 22432 23183 23742 
24139 24403 24562 24638 24638 24580 24480 24345 
24177 23981 23760 23521 23264 22995 22713 22424 
22129 21832 21534 21236 20939 20643 20351 20062 
19777 19498 19224 18958 18699 18448 18205 17969 
17742 17523 17312 17109 16915 16728 16550 16378 
16207 16030 15847 15673 15495 15307 15108 14898 
14675 14440 14192 13931 13659 13375 13081 12776 
12461 12137 11804 11464 11117 10763 10405 10043 
9679 9317 8958 8605 8304 8031 7763 7501 
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7.10 CFS 
7.50 CFS 
7.90 CFS 
8.30 CFS 
8.70 CFS 
9.10 CFS 
9.50 CFS 
9.90 CFS 
10.30 CFS 
10.70 CFS 
11.10 CFS 
11.50 CFS 
11.90 CFS 
12.30 CFS 
12.70 CFS 
13.10 CFS 
13.50 CFS 
13.90 CFS 
14.30 CFS 324 323 323 323 323 323 323 323 
14.70 CFS 322 322 322 322 322 , 322 322 321 
15.10 CFS 
15.50 CFS 
15.90 CFS 
16.30 CFS 
16.70 CFS 
17.10 CFS 
17.50 CFS 
17.90 CFS 
18.30 CFS 313 312 312 312 312 312 312 312 
18.70 CFS 311 311 311 311 311 311 311 310 
19.10 CFS 310 310 310 310 310 , 310 310 309 
19.50 CFS 309 309 309 309 309 309 308 308 
19.90 CFS 308 308 308 308 308 308 307 307 
20.30 CFS 307 3 07 307 307 307 306 306 306 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
6.37 WATERSHED INCHES; 84506 CFS-HRS; 6983.6 ACRE-FEET. 

--- STRUCTURE 1, ALTERNATE 1, STORM 1, HYDROGRAPH ADDED TO READHD FILE --- 

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 
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SUMMARY TABLE 1 
--------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF ------------------------------------ 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQ MI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 12.70 inches AND 6.00 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 1, ARC 2 
MAIN TIME INCREMENT .050 HOURS 

ALTERNATE 1 STORM 1 
--------------------------- 

XSECTION 1 RUNOFF 2.46 11.09 - - -  2.71 17873 7265.4 
XSECTION 5 REACH 2.46 11.09 8.21 3.32 10200 4146.3 
XSECTION 10 REACH 2.46 11.09 9.08 3.96 7060 2869.9 
XSECTION 2 RUNOFF 2.38 10.12 --- 2.64 16996 7141.2 
XSECTION 12 ADDHYD 4.84 10.62 --- 2.64 17248 3563.6 

XSECTION 12 DIVERT 4.84 5.98 --- 2.25F 4100F 847.1 
XSECTION 200 DIVERT .00 5.98 --- 2.64 13148 * * * * * * * *  
XSECTION 20 REACH 4.84 5.98 7.94 3.35F 4100F 847.1 
XSECTION 25 REACH 4.84 5.98 5.03 3.40F 4100F 847.1 
XSECTION 3 RUNOFF 3.94 11.10 --- 2.73 28009 7108.9 

XSECTION 30 
XSECTION 5 
XSECTION 25 
XSECTION 4 
XSECTION 34 

XSECTION 35 
XSECTION 35 
XSECTION 199 
XSECTION 45 
XSECTION 6 

XSECTION 60 
XSECTION 67 
XSECTION 64 
XSECTION 5 
XSECTION 7 

XSECTION 75 
XSECTION 76 
STRUCTURE 1 

REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 

ADDHYD 
DIVERT 
DIVERT 
REACH 
RUNOFF 

REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 

ADDHYD 
ADDHYD 
RESVOR 
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SUMMARY TABLE 2 
--------------- 

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
........................ ............................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN ----------- ----------- ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (X) (M) (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 1 
........................... 
5 9100 17866 2.7 10182 3.3 1.77 1.09 .634 .5?0 .08 
10 9100 10182 3.3 7060 4.0 2.37 1.06 .361 .693 -08 
20 3332 4100 2.3 4100 3.3 .14 1.63 .003 1.000 .50 
25 1950 4100 3.3 4100 3.4 .052 1.73 .001 1.000 .65 
30 8865 27941 2.8 16238 3.4 .95 1.15 .638 .581 .08 
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SUMMARY TABLE 3 
, --------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS .......... 
ID (SQ MI) 1 

STRUCTURE 1 20.57 
--------------------------- 

ALTERNATE 1 24646 

XSECTION 1 2.46 

ALTERNATE 1 17873 

XSECTION 2 2.38 

ALTERNATE 1 

XSECTION 3 3.94 
--------------------------- 

ALTERNATE 1 

XSECTION 4 2.06 
........................... 

ALTERNATE 1 

XSECTION 5 4.78 
--------------------------- 

ALTERNATE 1 

XSECTION 6 1.47 
........................... 

ALTERNATE 1 

XSECTION 7 3.48 
........................... 

ALTERNATE 1 

XSECTION 10 2.46 
--------------------------- 

ALTERNATE 1 

XSECTION 12 4.84 
........................... 

ALTERNATE 1 

XSECTION 20 4.84 
--------------------------- 

ALTERNATE 1 

XSECTION 25 3.94 
........................... 

ALTERNATE 1 

XSECTION 30 3.94 
--------------------------- 

ALTERNATE 1 

XSECTION 34 6.00 
........................... 
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SUMMARY TABLE 3 
, --------------- 

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ 
STRUCTURE 
ID 

DRAINAGE 
AREA STORM NUMBERS . . . . . . . . .  

(SQ MI) 1 

XSECTION 34 6.00 
--------------------------- 
' ALTERNATE 1 13913 

XSECTION 35 10.84 

ALTERNATE 1 

XSECTION 45 10.84 
........................... 

ALTERNATE 1 

XSECTION 60 1.47 
........................... 

ALTERNATE 1 

XSECTION 64 12.31 
--------------------------- 

ALTERNATE 1 

XSECTION 67 1.47 
........................... 

ALTERNATE 1 

XSECTION 75 8.26 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  

ALTERNATE 1 

XSECTION 76 20.57 
--------------------------- 

ALTERNATE 1 

XSECTION 199 .OO 
--------------------------- 

ALTERNATE 1 

XSECTION 200 .OO 
........................... 

ALTERNATE 1 



ECON2 DATA FILE 

ECON2 
TITLE 
TITLE 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 

WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 
-1 24646. 
1 17873. 
2 1'6996. 
3 28009. 
4 13580. 
5 32339. 
6 14477. 
7 21194. 
10 7060. 
12 4100. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP6 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 6HR LOCAL, INITIAL EMPTY RESERVOIR W/100-YR SEDIMENT 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3PMP6 FILES 

INPUT = 6L.DAT , GIVEN DATA FILE 
OUTPUT = 6LOUT. OUT , DATED 08/10/**,16:03:33 

FILES GENERATED - DATED 08/10/**,16:03:33 

FILE 111.TEC CONTAINS ECON2 INFORMATION 

FILE 111.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 0, MESSAGES = 2 

JOB ENDED AT 16:03:33 
* * *  TR-20 RUN COMPLETED * * *  





JOB TR-20 WT3PMP72 ECON PASS=001 SUMMARY 
TITLE WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
TITLE 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 
5 RAINEL 1 0.1 6HRLOCAL 
8 .OOOO -003 .006 .009 .013 
8 .016 ..020 .025 .030 .03 5 
8 .03 9 .046 .052 .058 .065 
8 .071 .080 .090 .099 .I09 
8 .I18 .283 .449 .567 .622 
8 .669 .701 .732 .756 .780 
8 .795 .809 .824 .838 .852 
8 .866 .876 .885 .894 .904 
8 .913 .920 .926 .932 .939 
8 .945 .950 .954 .959 .964 
8 .969 .972 .976 .980 .984 
8 .988 .991 .993 .995 .998 
8 1. 1. 1. 1. 1. 
9 ENDTBL 
5 RAINFL 2 .1 6HR GEN 
8 .OOO .005 .013 .020 .028 
8 .038 .045 .053 .060 .070 
8 .080 .085 .095 .I08 .I20 
8 .I38 .I50 .I65 .I90 .210 
8 .23 8 .280 .3 50 .440 .550 
8 .590 .620 .645 .668 .685 
8 .700 .720 .735 .753 .765 
8 .775 .790 .800 .a10 .820 
8 .835 .843 .850 .863 .870 
8 .880 .890 .898 .908 .915 
8 .925 .930 .940 .945 .955 
8 .963 .970 .978 .985 .990 
8 1.00 1.00 1.00 1.00 1.00 
9 ENDTBL 
5 RAINFL 3 0.1 l2HRGEN 
8 .OOO .003 .007 .010 .013 
8 .016 .019 .022 .025 .028 
8 .031 .034 .037 .040 .043 
8 .045 .050 .054 .058 .062 
8 .066 .071 .075 .080 .085 
8 .089 .095 .I01 .lo7 .I12 
8 .I18 .I25 .I32 .13 9 .I46 
8 .I53 .I62 -171 .I80 .I89 
8 .I98 .211 .224 .237 .250 
8 .264 .300 .345 .391 .436 
8 .491 .536 .564 .586 .607 
8 .629 .643 .657 .672 .686 



8 .977 
8 .989 
8 1.000 
9 ENDTBL 
5 RAINFL 4 
8 .ooo 
8 .005 
8 .009 
8 .023 
8 .03 6 
8 .057 
8 .078 
8 .lo8 
8 .13 8 
8 .I79 
8 .220 
8 .311 
8 .403 
8 .538 
8 .636 
8 .721 
8 .784 
8 .827 
8 .a53 
8 .867 
8 .880 
8 .891 
8 .901 
8 .911 
8 .919 
8 .927 
8 .935 
8 .943 
8 .951 
8 .957 
8 .964 
8 .971 
8 .978 
8 .984 
8 .990 
8 .995 
8 1.000 
9 ENDTBL 
5 RAINFL 5 
8 0.000 
8 0.002 
8 0.004 
8 0.012 
8 0.019 
8 0.032 
8 0.045 
8 0.061 
8 0.078 
8 0.100 
8 0.122 
8 0.147 



8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
5 RAINFL 6 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



8 0.7267 
8 0.7625 
8 0.7958 
8 0.8258 
8 0.8508 
8 0.8708 
8 0.8833 
8 0.8925 
8 0.9008 
8 0.9092 
8 0.9169 
8 0.9242 
8 0.9315 
8 0.9388 
8 0.9460 
8 0.9533 
8 0.9606 
8 0.9679 
8 0.9752 
8 0.9825 
8 0.9898 
8 0 .9971 
9 ENDTBL 
5 RAINFL 7 
8 0.0000 
8 0.0025 
8 0.0057 
8 0.0089 
8 0.0127 
8 0 .0171  
8 0.0234 
8 0.0297 
8 0.0361 
8 0.0432 
8 0.0503 
8 0.0574 
8 0.0652 
8 0 .0731 
8 0.0816 
8 0 .0921 
8 0.1044 
8 0.1193 
8 0.1373 
8 0.1573 
8 0.2059 
8 0 .3431 
8 0.5819 
8 0 .6641 
8 0.7184 
8 0 .7535 
8 0.7854 
8 0 .8141  
8 0 .8399 
8 0 .8598 
8 0.8706 
8 0.8804 



8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8 
8  
8  
8  
8  
9 ENDTBL 
5 RAINFL 8  

8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8  
8 
8  
8  
9 ENDTBL 
4 DIMHYD 
8  
8  
8  
8  
9 ENDTBL 

* * *80 -80  LIST O F  INPUT DATA 



2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 

INPUT DATA 

REACHC 

REACHB 



8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 030 1.0 9.45 
8 0. 0.0 0.0 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 ENDTBL 
2 XSECTN 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

REACHA 



ENDTBL 
XSECTN 067 1.0 

0. 
0.35 
1.03 
b.39 
1.94 
2.63 
3.51 
4.62 
6.04 
7.38 
8.77 

9 ENDTBL 
3 STRUCT 01 
8 1178.0 
8 1188.0 
8 1196.8 
8 1199.2 
8 1202.0 
8 1204.0 
8 1206.0 
8 1208.0 
8 1210.0 
8 1212.0 
8 1213.0 
8 1214.0 
8 1215.0 
8 1216.0 
8 1217.0 
8 1218.0 
8 1219.0 
8 1220.0 
9 ENDTBL 
6 RUNOFF 1 001 1 2.46 
6 REACH 3 005 1 7 9100. 
6 REACH 3 010 7 2 9100. 
6 RUNOFF 1 002 3 2.38 
6 ADDHYD 4 012 2 3 1 
6 DIVERT 6 012 1 4 7 4100. 
6 REACH 3 020 4 7 3332. 
6 REACH 3 025 7 5 1950. 
6 RUNOFF 1 003 6 3.94 
6 REACH 3 030 6 7 8865. 
6 REACH 3 005 7 1 8865. 
6 REACH 3 025 1 7 1950. 
6 RUNOFF 1 004 1 2.06 
6 ADDHYD 4 034 7 1 2 
6 ADDHYD 4 035 5 2 3 
6 DIVERT 6 035 3 4 7 11000. 
6 REACH 3 045 4 5 4200. 
6 RUNOFF 1 006 2 1.47 
6 REACH 3 060 2 3 7540. 
6 REACH 3 067 3 4 5140. 

OLIVE 
REACH C 
REACH B 

BOSS#6 
BOSS#5 
REACH B 

NORTHERN 
REACH A 



6 ADDHYD 4 0 6 4  5 4 3 
6 RUNOFF 1 0 0 5  6 4 . 7 8  7 8 . 8  
6 RUNOFF 1 007  7 3 . 4 8  8 1 . 7  
6 ADDHYD 4 0 7 5  6 7 1 
6 ADDHYD 4 0 7 6  1 3  2 
6 R E S V O R 2  0 1 2  1 1 - 2 0 0 . 0  

ENDATA 
7 LIST 1 . 0  
7 INCREM 6 0 . 2 0  
7 COMPUT 7 0 0 1  0 1  0 .  1 5 . 8  

ENDCMP 1 
ENDJOB 2 
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08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 1 

RUNOFF OPTION USED WITH RAINTABLE NO. 8, RUNOFF CURVE NO. = 100 

COMPUTED DIMHYD PEAK RATE FACTOR = 664.607 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3 PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 2 

EXECUTIVE CONTROL LIST , 1. 0. 1. 

LISTING OF CURRENT DATA 

DIMHYD 
COMPUTED TIME INCREMENT 

.0556 

.OOOO .0300 .lo00 

.4700 .6600 .a200 
1.0000 .9900 .9300 
.4700 .3100 .0300 

ENDTBL 

COMPUTED PEAK RATE FACTOR = 664.607 



77720 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3 PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 3 

TABLE NO. TIME INCREMENT 
RAINFL 1 .lo00 

ENDTBL 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 4 

STANDARD CONTROL INSTRUCTIONS 

RUNOFF 
REACH 
REACH 
RUNOFF 
ADDHYD 
DIVERT 
REACH 
REACH 
RUNOFF 
REACH 
REACH 
REACH 
RUNOFF 
ADDHYD 
ADDHYD 
DIVERT 
REACH 
RUNOFF 
REACH 
REACH 
ADDHYD 
RUNOFF 
RUNOFF 
ADDHYD 
ADDHYD 
RESVOR 
ENDATA 

END OF LISTING 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOBNO. 1 PAGE 5 

EXECUTIVE CONTROL INCREN MAIN TIME INCREMENT = .200 HOURS 

EXECUTIVE CONTROL COMPUT FROM XSECTION 1 TO STRUCTURE 1 
STARTING TIME = .OO RAIN DEPTH = 15.80 RAIN DURATION = 1.00 
ANT. RUNOFF COND. = 2 MAIN TIME INCREMENT = .200 HOURS 
ALTERNATE NO. = 1 STORM NO. = 7 RAIN TABLE NO. = 7 

OPERATION RUNOFF XSECTION 1 

PEAK TIME(HRS) 
27.01 
37.14 
42.48 
43.88 
45.39 
46.63 
48.53 
49.25 
50.01 
50.78 

PEAK DISCHARGE(CFS) 
6290.9 
222.8 
160.6 
160.6 
144.8 
144.8 
128.1 
128.1 
128.2 
128.3 

PEAK ELEVATION(FEET1 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .200 
6.80 CFS .23 .99 2.60 
8.40 CFS 16.85 19.25 21.48 
10.00 CFS 32.94 35.51 38.49 
11.60 CFS 52.88 53.84 55.72 
13.20 CFS 65.94 67.81 68.54 
14.80 CFS 83.14 86.13 88.09 
16.40 CFS 9 4 9 7 9 8 
18.00 CFS 124 127 135 
19.60 CFS 172 180 184 
21.20 CFS 220 234 253 
22.80 CFS 306 311 315 
24.40 CFS 545 760 926 
26.00 CFS 1680 1996 3130 
27.60 CFS 3598 2474 2209 
29.20 CFS 1233 1182 1109 
30.80 CFS 735 709 707 
32.40 CFS 643 621 606 
34.00 CFS 554 552 540 
35.60 CFS 465 448 444 
37.20 CFS 223 219 212 
38.80 CFS 192 190 189 
40.40 CFS 167 164 161 
42.00 CFS 157 159 160 
43.60 CFS 160 161 161 

ALTERNATE = 1, STORM = 7 
hr . DRAINAGE AREA = 2.46 
4.92 7.41 9.80 12.16 
23.29 25.31 27.59 29.55 
41.46 44.22 46.72 49.35 
58.23 60.26 ,61.25 61.85 
68.83 70.26 73.02 76.35 
89.48 90.66 91.14 91.12 

9 8 100 105 113 
144 151 152 154 
186 193 204 212 
270 275 277 2 84 
325 337 345 350 
983 1033 1205 1437 
4708 5958 6290 6037 
2138 1905 1567 1316 
1057 1041 1019 937 
696 681 669 665 
604 601 587 568 
522 510 507 504 
429 373 294 237 
207 206 205 2 02 
185 179 176 174 
161 161 160 158 
160 159 157 156 
159 154 147 142 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 6 

45.20 CFS 144 145 144 141 141 141 143 145 
46.80 CFS 144 142 140 137 134 130 127 126 
48.40 CFS 128 128 126 127 128 128 126 127 
50.00 CFS 128 127 126 127 128 127 125 122 
51.60 CFS 117 112 110 110 110 111 112 114 
53.20 CFS 115 113 111 110 110 109 104 
54.80 CFS 95.92 95.49 95.53 95.31 95.58 95.24 95.48 
56.40 CFS 91.62 86.71 81.65 79.19 77.09 76.07 77.39 
58.00 CFS 80.28 78.85 74.36 69.21 65.85 64.21 62.73 
59.60 CFS 64.51 63.90 62.57 63.01 60.90 54.36 47.42 
61.20 CFS 48.46 49.63 48.07 46.12 46.28 47.66 47.31 
62.80 CFS 46.76 48.96 48.66 43.81 36.83 31.65 30.19 
64.40 CFS 32.94 34.37 33.62 31.35 30.17 30.15 30.41 
66.00 CFS 33.98 34.30 32.52 30.50 30.15 30.18 30.92 
67.60 CFS 34.48 33.68 31.30 30.16 30.15 30.33 31.78 
69.20 CFS 34.35 32.60 30.51 30.15 30.11 29.43 26.91 
70.80 CFS 19.16 16.26 15.21 14.96 15.26 14.90 15.12 
72.40 CFS 11.29 6.32 1.19 .OO 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.29 WATERSHED INCHES; 22681 CFS-HRS; 1874.3 ACRE-FEET. 

OPERATION REACH XSECTION 5 

PEAK TIME (HRS) 
27.54 
42.76 
44.25 
46.94 
51.01 
53.42 
63.33 
66.47 
68.00 
69.50 

PEAK DISCHARGE (CFS) 
4816.3 
160.0 
159.6 

PEAK ELEVATION(FEET) 
6.72 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.29 WATERSHED INCHES; 22692 CFS-HRS; 1875.3 ACRE-FEET. 

OPERATION REACH XSECTION 10 

PEAK TIME (HRS) PEAK DISCHARGE(CFS1 PEAK ELEVATION (FEET) 
28.12 3932.3 7.95 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3 PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTIz.21, RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 7 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.29 NATERSHED INCHES; 22690 CFS-HRS; 1875.1 ACRE-FEET. 

OPERATION RUNOFF XSECTION 2 

PEAK TIME (HRS ) 
26.97 
27.91 
32.95 
33.97 
34.96 
35.91 
37.12 
41.10 
42.43 
43.72 

PEAK DISCHARGE (CFS) 
5804.6 
2083.0 
574.5 
527.8 
482.6 
425.5 
212.6 
153.0 
153 .O 
153.1 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 2.38 SQ.MI. 
9.40 CFS .14 .63 1.68 3.16 4.81 6.60 8.47 10.27 
11 .OO CFS 12.14 14.12 15.84 17.19 18.61 20.39 22.36 23.92 
12.60 CFS 24.94 26.12 27.84 29.82 31.23 32.00 32.96 34.62 
14.20 CFS 36.86 39.25 41.70 44.25 46.40 47.92 49.37 50.69 
15.80 CFS 51.39 51.89 53.40 55.71 57.36 58.57 59.27 60.59 
17.40 CFS 65.67 72.65 76.93 78.70 82.05 89.12 96.33 99.53 
19.00 CFS 101 104 111 119 125 127 129 138 
20.60 CFS 147 152 155 161 174 192 201 204 
22.20 CFS 207 216 228 235 239 244 255 267 
23.80 CFS 272 274 324 491 691 792 812 882 
25.40 CFS 1076 1303 1422 1470 1892 3231 4839 5662 
27.00 CFS 5799 5531 4259 2748 2071 2073 1988 1688 
28.60 CFS 1339 1182 1177 1158 1092 1019 987 985 
30.20 CFS 955 852 729 672 672 669 656 639 
31.80 CFS 630 63 0 624 603 580 573 574 569 
33.40 CFS 551 532 526 528 524 508 489 481 
35.00 CFS 482 479 457 432 422 423 401 330 
36.60 CFS 249 212 211 212 207 199 196 196 
38.20 CFS 195 191 185 181 181 180 174 169 
39.80 CFS 167 166 162 158 155 153 153 153 
41.40 CFS 152 150 148 150 152 153 153 151 
43 .OO CFS 149 149 152 153 153 153 151 145 
44.60 CFS 137 134 13 6 138 138 13 6 134 134 
46.20 CFS 135 138 139 137 134 133 130 126 
47.80 CFS 122 120 121 123 122 120 121 123 
49.40 CFS 121 120 122 123 120 120 123 - 122 
51.00 CFS 120 119 115 109 106 105 105 105 
52.60 CFS 106 108 110 109 107 105 105 105 
54.20 CFS 103 98 93 9 1 91 91 91 91 
55.80 CFS 91.23 91.13 90.16 86.63 80.12 76.62 75.20 72.57 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 8 

57.40 CFS 
59.00 CFS 
60.60 CFS 
62.20 CFS 
63.80 CFS 
65.40 CFS 
67 .OO CFS 
68.60 CFS 
70.20 CFS 
71.80 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
13.26 WATERSHED INCHES; 20363 CFS-HRS; 1682.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 12 

PEAK TIME(HRS) 
27.15 
28.05 
42.16 
43.60 
45.17 
46.50 
48.33 
49.13 
49.92 
50.66 

PEAK DISCHARGE (CFS) 
7758.9 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 4.84 SQ.MI. 
7.60 CFS .31 .76 1.47 2.44 3.66 5.08 6.68 8.43 
9.20 CFS 10.32 12.37 14.83 17.89 21.39 25.05 28.81 32.69 
10.80 CFS 36.59 40.66 44.94 49.03 52.79 56.64 60.79 64.98 
12.40 CFS 68.67 71.80 75.05 78.77 82.60 85.76 88.29 91.01 
14.00 CFS 94 98 102 106 110 114 118 122 
15.60 CFS 125 128 131 135 139 142 145 147 
17.20 CFS 150 156 165 171 175 181 192 202 
18.80 CFS 210 215 223 235 249 260 266 275 
20.40 CFS 289 304 314 323 33 5 355 379 395 
22.00 CFS 406 418 436 457 473 486 500 520 
23.60 CFS 540 553 564 622 797 1008 1131 1193 
25.20 CFS 1323 1589 1892 2095 2242 2778 4235 5976 
26.80 CFS 7013 7503 7727 7011 6032 5765 5982 5910 
28.40 CFS 5496 4966 4590 4337 4052 3727 3415 3168 
30.00 CFS 2974 2775 2526 2277 2110 2006 1905 1801 
31.60 CFS 1705 1627 1568 1510 1446 1387 1348 -1322 
33.20 CFS 1292 1252 1214 1191 1177 1158 1128 1097 
34.80 CFS 1077 1067 1052 1020 984 965 955 921 
36.40 CFS 83 8 745 693 671 644 609 573 543 
38.00 CFS 519 497 475 454 437 426 414 400 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3 PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 9 

39.60 CFS 
41.20 CFS 
42.80 CFS 
44.40 CFS 
46.00 CFS 
47.60 CFS 
49.20 CFS 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CFS 
58.80 CFS 
60.40 CFS 
62.00 CFS 
63.60 CFS 
65.20 CFS 
66.80 CFS 
68.40 CFS 
70.00 CFS 
71.60 CFS 
73.20 CFS 
74.80 CFS 
76.40 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
13.78 WATERSHED INCHES; 43053 CFS-HRS; 3557.9 ACRE-FEET. 

OPERATION DIVERT XSECTION 12 
OUTPUT #1 HYDROGRAPH 

PEAK TIME (HRS) 
26.40 
42.16 
43.60 
45.17 
46.50 
48.33 
49.13 
49.92 
50.66 
52.97 

PEAK DISCHARGE ( CFS ) PEAK ELEVATION(FEET1 
4100.0 * ( DIVERT ) 
319.5 (DIVERT ) 
313.0 (DIVERT) 
294.5 (DIVERT) 
285.0 (DIVERT) 
261.8 (DIVERT ) 
256.0 (DIVERT ) 
252.4 (DIVERT) 
250.9 (DIVERT ) 
227.5 ( DIVERT 1 

* FIRST POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 4.84 SQ.MI. 
7.60 CFS .31 .76 1.47 2.44 3.66 5.08 6.68 8.43 
9.20 CFS 10.32 12.37 14.83 17.89 21.39 25.05 28.81 32.69 
10.80 CFS 36.59 40.66 44.94 49.03 52.79 56.64 60.79 64.98 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTIz.21, RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 10 

12.40 CFS 
14.00 CFS 
15.60 CFS 
17.20 CFS 
18.80 CFS 
20.40 CFS 
22.00 CFS 
23.60 CFS 
25.20 CFS 
26.80 CFS 
28.40 CFS 
30.00 CFS 
31.60 CFS 
33.20 CFS 
34.80 CFS 
36.40 CFS 
38.00 CFS 
39.60 CFS 
41.20 CFS 
42.80 CFS 
44.40 CFS 
46.00 CFS 
47.60 CFS 
49.20 CFS 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CFS 
58.80 CFS 
60.40 CFS 
62.00 CFS 
63.60 CFS 
65.20 CFS 
66.80 CFS 
68.40 CFS 
70.00 CFS 
71.60 CFS 
73.20 CFS 
74.80 CFS 
76.40 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
12.16 WATERSHED INCHES; 37998 CFS-HRS; 3140.2 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 200) 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 11 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
27.15 3658.9 (DIVERT) 
28.05 1891.2 (DIVERT ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = .00 SQ.MI. 
26.20 CFS 0 135 1876 2913 3403 3627 2911 1932 
27.80 CFS 1665 1882 1810 1396 866 490 237 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
5055 CFS-HRS; 417.7 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 20. 

OPERATION REACH XSECTION 20 

PEAK TIME (HRS) 
26.40 
42.16 
43.60 
45.17 
46.50 
48.33 
49.13 
49.92 
50.66 
52.97 

PEAK DISCHARGE(CFS) 
4100.0 * 
319.5 
313.0 
294.5 
285.0 
261.8 
256.0 
252.4 
250.9 
227.5 

* FIRST 

PEAK ELEVATION(FEET) 
7.94 
1.94 
1.92 
1.86 
1.82 
1.73 
1.71 
1.69 
1.69 
1.60 

POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
12.16 WATERSHED INCHES; 37998 CFS-HRS; 3140.2 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * *  

OPERATION REACH XSECTION 25 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTIz.21, RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 12 

PEAK TIME (HRS ) 
26.40 
42.16 
43.60 
45.17 
46.50 
48.33 
49.13 
49.92 
50.66 
52.97 

PEAK DISCHARGE (CFS) 
4100.0 * 
319.5 
313.0 
294.5 
285.0 
261.8 
256.0 
252.4 
250.9 
227.5 

* FIRST 

PEAK ELEVATION (FEET) 
5.03 
1.21 
1.20 
1.16 
1.13 
1.08 
1.06 

1.00 
POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
12.16 WATERSHED INCHES; 37998 CFS-HRS; 3140.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 3 

PEAK TIME ( HRS ) 
27.03 

PEAK DISCHARGE(CFS) 
10040.5 
356.5 
257.2 
257.2 
257.2 
231.7 
231.7 
205.0 
205.0 
205.1 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
( RUNOFF ) 
(RUNOFF 
(RUNOFF ) 
(RUNOFF 1 
(RUNOFF 1 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .ZOO hr, DRAINAGE AREA = 3.94 SQ.MI. 
6.80 CFS .34 1.45 3.89 7.54 11.53 15.39 19.17 22.84 
8.40 CFS 26.59 30.43 34.07 37.14 40.32 43.87 47.03 49.53 
10.00 CFS 52.51 56.50 61.23 65.95 70.39 74.49 78.70 82.25 
11.60 CFS 8 5 86 89 9 3 96 9 8 9 9 101 
13.20 CFS 105 108 110 110 112 117 122 127 
14.80 CFS 133 138 141 143 145 146 146 147 
16.40 CFS 151 154 157 158 159 167 180 192 
18.00 CFS 198 203 215 230 241 244 247 258 
19.60 CFS 274 287 294 297 308 325 339 345 
21.20 CFS 353 373 403 429 440 443 454 472 
22.80 CFS 489 497 504 519 538 551 558 621 
24.40 CFS 852 1184 1469 1571 1659 1902 2263 2558 
26.00 CFS 2703 3170 4869 7282 9355 10029 9667 -8221 
27.60 CFS 5995 4199 3538 3445 3081 2567 2137 2004 
29.20 CFS 1977 1901 1788 1701 1668 1637 1511 1335 
30.80 CFS 1187 1138 1132 1117 1093 1073 1065 1058 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTIz.21, RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 13 

32.40 CFS 1033 998 973 967 963 942 912 892 
34.00 CFS 887 884 867 840 81 8 812 807 785 
35.60 CFS 748 . 719 710 688 605 485 388 355 
37.20 CFS 356 351 341 332 329 328 323 316 
38.80 CFS 308 305 303 296 288 282 279 275 
40.40 CFS 269 263 259 257 257 256 254 251 
42.00 CFS 251 254 257 257 255 251 251 253 
43.60 CFS 256 2 57 257 255 248 237 228 227 
45.20 CFS 230 232 230 226 225 226 229 232 
46.80 CFS 231 227 224 220 215 208 203 203 
48.40 CFS 204 205 203 203 205 205 203 203 
50.00 CFS 205 2 04 202 204 205 203 200 195 
51.60 CFS 188 180 177 177 177 177 179 183 
53.20 CFS 184 181 178 177 177 175 168 160 
54.80 CFS 154 153 153 153 153 153 153 152 
56.40 CFS 147 140 132 127 124 122 124 127 
58.00 CFS 129 127 120 112 106 103 101 101 
59.60 CFS 103 102 101 101 9 8 88 7 7 74 
61.20 CFS 77.10 79.45 77.17 74.29 74.14 76.15 75.93 73.85 
62.80 CFS 74.62 77.92 78.02 70.90 60.16 51.49 48.30 49.34 
64.40 CFS 52.39 54.88 54.13 50.67 48.42 48.28 48.64 50.74 
66.00 CFS 54.08 54.91 52.48 49.07 48.29 48.36 49.44 52.43 
67.60 CFS 54.81 53.98 50.67 48.40 48.29 48.68 50.71 53.91 
69.20 CFS 54.79 52.53 49.19 48.29 48.24 47.24 43.47 37.73 
70.80 CFS 31.21 26.55 24.54 23.82 24.43 24.09 23.99 23.32 
72.40 CFS 18.27 11.03 2.94 .12 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.29 WATERSHED INCHES; 36347 CFS-HRS; 3003.7 ACRE-FEET. 

OPERATION REACH XSECTION 30 

PEAK TIME(HRS1 PEAK DISCHARGE(CFS) 
27.78 7435.3 
42.91 256.8 
44.45 255.5 
47.13 230.4 
50.38 204.6 
51.21 204.2 
53.62 182.4 
63.53 77.1 
66.69 52.7 
68.22 52.2 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.30 WATERSHED INCHES; 36355 CFS-HRS; 

PEAK ELEVATION(FEET) 
5.34 

3004.3 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 14 

OPERATION REACH XSEC'PION 5 

PEAK TIME (HRS) 
28.39 
44.55 
68.57 
70.11 

PEAK DISCHARGE (CFS PEAK ELEVATION(FEET) 
6138.2 7.27 
255.5 2.13 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.30 WATERSHED INCHES; 36353 CFS-HRS; 3004.2 ACRE-FEET. 

* * *  WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 25. * * * 

OPERATION REACH XSECTION 25 

PEAK TIME (HRS) 
28.39 
44.55 
68.57 
70.11 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
6138.2 6.30 
255.5 1.06 
51.6 .32 
51.4 .32 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.30 WATERSHED INCHES; 36353 CFS-HRS; 3004.2 ACRE-FEET. 

OPERATION RUNOFF XSECTION 4 

PEAK TIME (HRS 
27.01 
32.92 
33.95 
37.13 
42.46 
43.75 
45.36 
46.60 
49.22 
49.98 

PEAK DISCHARGE(CFS) 
4861.6 
492.2 
452.3 
182.2 
131.5 
131.5 
118.9 
118.9 
105.4 
105.4 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 2.06 SQ.MI. 
10.60 CFS .44 1.24 2.48 3.94 5.36 6.65 7.89 9.27 
12.20 CFS 10.74 12.07 13.16 14.21 15.50 16.98 18.25 19.14 
13.80 CFS 19.98 21.24 22.86 24.65 26.54 28.44 30.17 31.57 
15.40 CFS 32.82 33.98 34.79 35.41 36.53 38.22 39.73 40.82 
17 .OO CFS 41.60 42.73 45.98 50.80 54.70 56.41 58.79 63.74 
18.60 CFS 69.28 72.69 73.87 76.25 81.12 87.59 92.71 94.71 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 15 

20.20 CFS 9 7 103 110 115 117 122 132 145 
21.80 CFS 154 158 160 167 176 183 187 191 
23.40 CFS 
25.00 CFS 
26.60 CFS 
28.20 CFS 
29.80 CFS 
31.40 CFS 
33.00 CFS 
34.60 CFS 
36.20 CFS 
37.80 CFS 
39.40 CFS 
41.00 CFS 
42.60 CFS 
44.20 CFS 
45.80 CFS 
47.40 CFS 
49.00 CFS 
50.60 CFS 
52.20 CFS 
53.80 CFS 
55.40 CFS 
57.00 CFS 
58.60 CFS 
60.20 CFS 
61.80 CFS 
63.40 CFS 
65.00 CFS 
66.60 CFS 
68.20 CFS 
69.80 CFS 
71.40 CFS 
73.00 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
12.87 WATERSHED INCHES; 17108 CFS-HRS; 1413.8 ACRE-FEET. 

OPERATION ADDHYD XSECTION 34 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 16 

PEAK TIME(HRS) 
27.24 
28.25 
43.54 
45.15 
50.68 
61.10 
62.94 
65.94 
67.56 
69.07 

PEAK DISCHARGE (CFS ) 
7273.8 
7762.8 
389.7 
371.8 
311.1 
145.4 
122.6 
84.5 
80.3 
79.5 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL ) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 

HRS 
7.80 CFS 
9.40 CFS 
11.00 CFS 
12.60 CFS 
14.20 CFS 
15.80 CFS 
17.40 CFS 
19.00 CFS 
20.60 CFS 
22.20 CFS 
23.80 CFS 
25.40 CFS 
27.00 CFS 
28.60 CFS 
30.20 CFS 
31.80 CFS 
33.40 CFS 
35.00 CFS 
36.60 CFS 
38.20 CFS 
39.80 CFS 
41.40 CFS 
43.00 CFS 
44.60 CFS 
46.20 CFS 
47.80 CFS 
49.40 CFS 
51.00 CFS 
52.60 CFS 
54.20 CFS 
55.80 CFS 
57.40 CFS 
59.00 CFS 
60.60 CFS 
62.20 CFS 
63.80 CFS 

HYDROGWPH POINTS FOR ALTERNATE = 1, STORM = 7 
MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 6.00 

.43 1.07 2.10 3.54 5.35 7.50 9.93 
15.50 18.51 21.60 24.76 27.97 31.23 34.74 
43.30 48.23 53.28 58.30 63.39 68.64 73.89 

8 3 88 92 9 7 101 105 109 
117 122 126 130 135 139 144 
153 157 162 167 171 175 178 
188 195 201 206 211 221 232 
248 257 270 284 297 307 317 
349 362 374 388 408 430 450 
479 499 523 545 562 581 604 
646 662 709 839 1006 1125 1186 
1529 1820 2063 2234 2680 3842 5325 
6933 7265 7120 6765 6830 7417 7751 
7224 6815 6489 6116 5675 5217 4808 
4134 3782 3440 3168 2974 2800 2627 
2320 2201 2095 1991 1896 .I823 1769 
1660 1606 1565 1536 1506 1468 1430 
1380 1358 1324 1285 1257 1240 1208 
1049 988 960 929 884 832 783 
701 664 629 600 577 557 536 
502 490 477 465 454 444 437 
424 416 409 406 404 401 397 
390 388 389 390 388 388 386 
375 371 371 372 370 365 361 
357 356 355 352 349 347 344 
336 333 331 331 328 324 321 
318 315 314 314 312 310 311 
309 307 3 04 299 295 294 293 
288 286 286 283 279 276 275 
272 267 262 259 258 256 253 
247 245 242 237 230 225 222 
215 213 212 208 204 197 191 
184 180 179 177 172 168 166 
154 147 145 145 143 137 133 
129 126 123 122 123 120 114 
103 102 101 101 99 95 90 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTIz.21, RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOBNO. 1 PAGE 17 

65.40 CFS 
67.00 CFS 
68.60 CFS 
70.20 CFS 
71.80 CFS 
73.40 CFS 
75.00 CFS 
76.60 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
13.81 WATERSHED INCHES; 53461 CFS-HRS; 4418.0 ACRE-FEET. 

OPERATION ADDHYD XSECTION 35 

PEAK TIME (HRS) 
27.24 
28.25 
43.56 
45.16 
46.41 
49.91 
50.66 
52.91 
61.13 
62.96 

PEAK DISCHARGE (CFS) 
11373.8 
11862.8 
702.7 
666.3 
641.0 
566.9 
562.0 
513.5 
255.8 
220.1 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL 
(NULL) 
(NULL) 
(NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 10.84 SQ.MI. 
7.60 CFS .44 1.19 2.53 4.54 7.19 10.43 14.18 18.37 
9.20 CFS 22.93 27.87 33.34 39.49 46.16 ,53.02 60.04 67.44 
10.80 CFS 75 8 4 9 3 102 111 120 129 139 
12.40 CFS 147 155 163 171 180 187 193 200 
14.00 CFS 207 215 224 232 241 249 257 265 
15.60 CFS 274 281 288 296 306 313 320 325 
17.20 CFS 332 344 3 60 372 380 393 413 434 
18.80 CFS 450 463 481 505 533 557 573 592 
20.40 CFS 621 652 677 697 723 763 809 845 
22.00 CFS 870 897 936 980 1018 1048 1081 1124 
23.60 CFS 1167 1199 1226 1331 1636 2013 2256 2378 
25.20 CFS 2621 3118 3712 4157 4477 5458 7942 9425 
26.80 CFS 10510 11033 11365 11220 10865 10930 11517 11851 
28.40 CFS 11727 11324 10915 10589 10169 9402 8633 7976 
30.00 CFS 7438 6909 6308 5718 5278 4980 4704 4429 
31.60 CFS 4168 3947 3769 3605 3436 3284 3171 3091 
33.20 CFS 3009 2912 2820 2756 2713 2664 2596 2527 
34.80 CFS 2477 2447 2410 2344 2269 2221 2195 -2129 
36.40 CFS 1974 1794 1681 1631 1573 1493 1405 1326 
38.00 CFS 1260 1199 1140 1083 1037 1003 971 936 
39.60 CFS 905 882 863 841 820 801 786 774 
41.20 CFS 764 753 740 729 724 723 719 714 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3 PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 18 

42.80 CFS 
44.40 CFS 
46.00 CFS 
47.60 CFS 
49.20 CFS 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CFS 
58.80 CFS 
60.40 CFS 
62 .OO CFS 
63.60 CFS 
65.20 CFS 
66.80 CFS 
68.40 CFS 
70.00 CFS 
71.60 CFS 
73.20 CFS 
74.80 CFS 
76.40 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
13.07 WATERSHED INCHES; 91445 CFS-HRS; 7557.0 ACRE-FEET. 

OPERATION DIVERT XSECTION 35 
OUTPUT #1 HYDROGRAPH 

PEAK TIME ( HRS ) 
27.00 

PEAK DISCHARGE (CFS) 
11000.0 
11000.0 * 
702.7 
666.3 
641.0 
566.9 
562.0 
513.5 
255.8 
220.1 

* FIRST 

PEAK ELEVATION(FEET) 
(DIVERT ) 
(DIVERT ) 
(DIVERT) 
(DIVERT) 
(DIVERT) 
(DIVERT ) 
(DIVERT ) 
(DIVERT ) 
(DIVERT) 
(DIVERT ) 

POINT OF FLAT PEAK 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 10.84 SQ.MI. 
7.60 CFS .44 1.19 2.53 4.54 7.19 10.43 14.18 18.37 
9.20 CFS 22.93 27.87 33.34 39.49 46.16 53.02 60.04 67.44 
10.80 CFS 7 5 8 4 93 102 111 120 129 139 
12.40 CFS 147 155 163 171 180 187 193 200 
14.00 CFS 207 215 224 232 241 249 257 265 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 19 

15.60 CFS 
17.20 CFS 
18.80 CFS 
20.40 CFS 
22.00 CFS 
23.60 CFS 
25.20 CFS 
26.80 CFS 
28.40 CFS 
30.00 CFS 
31.60 CFS 
33.20 CFS 
34.80 CFS 
36.40 CFS 
38.00 CFS 
39.60 CFS 
41.20 CFS 
42.80 CFS 
44.40 CFS 
46.00 CFS 
47.60 CFS 
49.20 CFS 
50.80 CFS 
52.40 CFS 
54.00 CFS 
55.60 CFS 
57.20 CFS 
58.80 CFS 
60.40 CFS 
62.00 CFS 
63.60 CFS 
65.20 CFS 
66.80 CFS 
68.40 CFS 
70.00 CFS 
71.60 CFS 
73.20 CFS 
74.80 CFS 
76.40 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
12.99 WATERSHED INCHES; 90850 CFS-HRS; 7507.8 ACRE-FEET. 

OUTPUT #2 DIVERTED HYDROGRAPH (XSECTION 199) 

PEAK TIME (HRS) 
27.24 
28.25 

PEAK DISCHARGE (CFS ) PEAK ELEVATIONIFEET) 
373.8 (DIVERT ) 
862.8 (DIVERT ) 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3 PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTIz.21, RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 20 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = .OO SQ.MI. 
26.80 CFS 0 3 3 365 220 0 0 517 851 
28.40 CFS 727 324 0 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
595 CFS-HRS; 49.2 ACRE-FEET. 

*'* WARNING - ROUTING COEFFICIENT (C) EQUALS 1.0, 
CONSIDER SMALLER MAIN TIME INCREMENT FOR XSECTION 45. * * * 

OPERATION REACH XSECTION 45 

PEAK TIME (HRS ) 
27.00 
28.00 
43.56 
45.16 
46.41 
49.91 
50.66 
52.91 
61.13 
62.96 

PEAK DISCHARGE (CFS) PEAK ELEVATION(FEET1 
11000.0 * 8.46 
11000.0 8.46 
702.7 1.82 
666.3 1.76 
641.0 1.73 
566.9 1.62 
562.0 1.61 
513.5 1.54 
255.8 1.03 
220.1 .95 

* FIRST POINT OF FLAT PEAK 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
12.99 WATERSHED INCHES; 90850 CFS-HRS; 7507.8 ACRE-FEET 

OPERATION RUNOFF XSECTION 6 

PEAK TIME (HRS) 
21.84 
26.91 
27.90 
28.90 
30.90 
31.90 
32.90 
33.90 
34.94 
35.88 

PEAK DISCHARGE (CFS) 
167.4 
3876.1 
1343.4 
752.9 
425.2 
399.8 
363.9 
334.0 
306.1 
267.3 

PEAK ELEVATION(FEET) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 1 .47 SQ .MI. 
6.60 CFS .30 1.29 2.91 4.65 6.19 7.39 9.02 10.41 
8.20 CFS 11.55 13.39 14.79 15.46 16.67 18.57 19.60 19.88 
9.80 CFS 21.35 23.15 24.75 27.00 28.43 29.62 31.63 33.39 
11.40 CFS 33.22 33.89 34.93 36.91 38.61 38.11 38.59 39.51 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 21 

13.00 CFS 41.48 43.13 42.35 42.67 43.49 45.46 47.91 49.32 
14.60 CFS 52.03 53.78 54.61 55.40 56.16 56.67 55.66 56.24 
16.20 CFS 58.78 - 59.66 60.31 60.86 60.06 62.65 72.28 75.36 
17.80 CFS 76.15 77.01 82.04 91.96 92.94 92.70 93.65 97.87 
19.40 CFS 
21.00 CFS 
22.60 CFS 
24.20 CFS 
25.80 CFS 
27.40 CFS 
29.00 CFS 
30.60 CFS 
32.20 CFS 
33.80 CFS 
35.40 CFS 
37.00 CFS 
38.60 CFS 
40.20 CFS 
41.80 CFS 
43.40 CFS 
45.00 CFS 
46.60 CFS 
48.20 CFS 
49.80 CFS 
51.40 CFS 
53 .OO CFS 
54.60 CFS 
56.20 CFS 
57.80 CFS 
59.40 CFS 
61.00 CFS 
62.60 CFS 
64.20 CFS 
65.80 CFS 
67.40 CFS 
69.00 CFS 
70.60 CFS 
72.20 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.39 WATERSHED INCHES; 13656 CFS-HRS; 1128.5 ACRE-FEET. 

OPERATION REACH XSECTION 60 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  scs - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTIz.21, RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 22 

PEAK TIME (HRS ) PEAK DISCHARGE(CFS) 
3596.1 
95.7 
96.1 
87.1 
86.7 
77.1 
76.8 
76.9 
76.9 
68.7 

PEAK ELEVATION(FEET) 
6.57 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.36 WATERSHED INCHES; 13620 CFS-HRS; 1125.6 ACRE-FEET. 

OPERATION REACH 

PEAK TIME (HRS) 
27.76 

XSECTION 67 

PEAK DISCHARGE (CFS) 
3220.8 
95.5 
95.6 
85.9 
76.5 
76.3 
76.4 
67.9 
47.6 
38.3 

PEAK ELEVATION(FEET1 
6.05 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
14.37 WATERSHED INCHES; 13631 CFS-HRS; 1126.5 ACRE-FEET. 

OPERATION ADDHYD 

PEAK TIME(HRS) 
27.80 
43.51 
46.36 
49 ..85 
50.64 
62.95 
65.97 
67.55 
69.05 
69.84 

XSECTION 64 

PEAK DISCHARGE(CFS) 
14144.0 
797.1 
726.5 
642.6 
638.2 

PEAK ELEVATION(FEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) - 
(NULL) 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 23 

HRS 
7.40 CFS 
9.00 CFS 
10.60 CFS 
12.20 CFS 
13.80 CFS 
15.40 CFS 
17 .OO CFS 
18.60 CFS 
20.20 CFS 
21.80 CFS 
23.40 CFS 
25.00 CFS 
26.60 CFS 
28.20 CFS 
29.80 CFS 
31.40 CFS 
33.00 CFS 
34.60 CFS 
36.20 CFS 
37.80 CFS 
39.40 CFS 
41.00 CFS 
42.60 CFS 
44.20 CFS 
45.80 CFS 
47.40 CFS 
49.00 CFS 
50.60 CFS 
52.20 CFS 
53.80 CFS 
55.40 CFS 
57.00 CFS 
58.60 CFS 
60.20 CFS 
61.80 CFS 
63.40 CFS 
65.00 CFS 
66.60 CFS 
68.20 CFS 
69.80 CFS 
71.40 CFS 
73 .OO CFS 
74.60 CFS 
76.20 CFS 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
MAIN TIME ImCREMENT = .200 hr, DRAINAGE AREA = 12.31 SQ.MI. 

.46 1.40 3.10 5.61 8.86 12.86 17.48 22.57 
28.20 34.22 40.45 47.15 54.66 62.64 70.59 78.72 

8 7 97 107 118 128 139 149 160 
171 180 189 198 207 217 225 232 
240 248 257 266 275 285 295 304 
314 324 333 342 3 51 361 369 376 
383 390 403 419 432 443 459 482 
506 525 542 564 592 622 648 669 
692 725 759 787 811 842 885 935 
975 1007 1042 1088 1138 1180 1215 1254 
1301 1348 1385 1417 1528 1838 2218 2483 
2674 2998 3563 4209 4713 5128 6210 8777 
10324 11598 12607 13205 13709 13950 14144 13935 
13517 13146 12866 12555 11994 11368 10446 9570 
8836 8228 7645 7004 6387 5920 5575 5250 
4934 4645 4403 4208 4030 3852 3693 3574 
3483 3391 3288 3191 3121 3070 3013 2940 
2866 2812 2775 2731 2659 2580 2528 2493 
2417 2254 2070 1946 1869 1781 1676 1571 
1480 1404 1336 1272 1211 1163 1126 1091 
1054 1022 997 975 951 929 908 891 
877 865 852 838 826 821 819 814 
809 802 795 794 797 797 795 795 
791 780 767 759 758 757 751 741 
733 728 726 726 725 719 714 710 
704 695 686 678 674 672 664 656 
654 653 646 641 643 642 637 635 
63 8 637 632 630 623 611 603 599 
594 588 583 581 580 576 568 565 
563 562 556 545 534 528 523 517 
511 505 500 495 490 480 466 456 
449 439 431 429 425 419 411 397 
385 378 370 361 358 3 54 344 338 
336 326 308 294 291 289 283 272 
263 260 258 251 246 247 248 243 
231 217 209 205 201 199 195 186 
178 174 171 168 169 170 167 162 
160 159 159 159 163 164 160 157 
157 157 157 159 163 162 157 156 
156 156 154 148 140 132 124 120 
115 109 104 9 9 93 8 3 69 59 

53.25 47.22 40.69 34.30 28.48 23.39 19.04 15.39 
12.36 9.88 7.86 6.22 4.91 3.87 3.03 2.37 
1.85 1.44 1.12 .87 .67 .52 .40 - 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
13.15 WATERSHED INCHES; 104481 CFS-HRS; 8634.3 ACRE-FEET. 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 24 

OPERATION RUNOFF XSEC'NON 5 

PEAK TIME (HRS) PEAK DISCHARGE ( CFS ) 
11470.2 
1148.8 
1055.1 
851.1 
424.7 
306.3 
306.5 
306.5 
277.2 
277.3 

PEAK ELEVATION(FEET1 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF ) 
(RUNOFF 
(RUNOFF ) 
(RUNOFF ) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 4.78 SQ.MI. 
9.80 CFS .17 .88 2.64 5.48 8.88 12.34 15.87 19.61 
11.40 CFS 23.07 25.98 28.79 32.15 35.85 39.03 41.43 43.75 
13.00 CFS 46.94 50.62 53.59 55.52 57.42 60.45 64.54 69.10 
14.60 CFS 73.78 78.50 82.82 86.04 88.94 91.63 93.34 94.60 
16.20 CFS 9 7 101 105 108 109 112 120 133 
17.80 CFS 142 146 152 164 178 186 189 194 
19.40 CFS 207 223 235 239 244 259 277 288 
21.00 CFS 294 305 329 361 3 84 3 91 397 413 
22.60 CFS 435 4 52 459 470 490 512 525 534 
24.20 CFS 623 905 1277 1520 1577 1689 2044 2490 
25.80 CFS 2775 2885 3634 5974 9027 11023 11470 11007 
27.40 CFS 8865 5998 4286 4139 3998 3467 2789 2389 
29.00 CFS 2351 2319 2204 2061 1978 1970 1922 1736 
30.60 CFS 1497 1356 1343 1337 1315 1284 1263 1261 
32.20 CFS 1250 1213 1168 1146 1149 1141 1108 1070 
33.80 CFS 1053 1055 1048 1021 986 965 965 959 
35.40 CFS 922 872 846 847 811 683 524 431 
37.00 CFS 423 424 415 401 393 392 390 384 
38.60 CFS 372 364 363 360 350 340 335 332 
40.20 CFS 326 318 311 307 306 306 305 301 
41.80 CFS 298 299 304 306 306 303 298 298 
43.40 CFS 303 306 306 306 303 292 278 269 
45.00 CFS 271 276 277 273 269 268 270 275 
46.60 CFS 277 274 269 267 261 254 246 241 
48.20 CFS 241 245 244 240 242 246 243 241 
49.80 CFS 243 246 242 241 244 245 241 238 
51.40 CFS 232 220 212 211 211 211 212 215 
53 .OO CFS 219 219 214 211 211 211 208 198 
54.60 CFS 187 183 183 182 183 183 182 - 183 
56.20 CFS 181 174 163 154 151 146 145 149 
57.80 CFS 153 154 150 140 130 125 123 119 
59.40 CFS 122 124 122 119 121 116 101 8 8 
61.00 CFS 88.84 94.09 95.16 90.93 87.21 88.97 92.51 89.79 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 25 

62.60 CFS 87.29 90.19 94.81 92.54 81.45 67.19 58.59 57.70 
64.20 CFS 59.20 64.01 66.64 63.72 58.85 57.68 57.68 58.25 
65.80 CFS 61.55 3 65.97 65.73 60.86 57.69 57.69 57.73 59.33 
67.40 CFS 64.01 66.55 63.67 58.85 57.70 57.69 58.22 61.50 
69.00 CFS 66.00 65.84 60.87 57.79 57.70 57.62 55.95 50.37 
70.60 CFS 42.70 35.08 30.08 28.71 28.96 29.05 28.72 29.10 
72.20 CFS 27.20 20.64 9.19 .81 .00 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
13.10 WATERSHED INCHES; 40399 CFS-HRS; 3338.5 ACRE-FEET. 

OPERATION RUNOFF XSECTION 7 

PEAK TIME (HRS PEAK DISCHARGE(CFS) 
8392.6 
224.5 
224.8 
201.9 
201.9 
178.6 
178.6 
178.5 
178.7 
159.9 

HYDROGRAPH POINTS FOR 
HRS MAIN TIME INCREMENT = .200 
8.80 CFS .24 .95 2.29 
10.40 CFS 16.73 19.73 22.74 
12.00 CFS 38.28 41.00 43.70 
13.60 CFS 56.59 58.06 59.73 
15.20 CFS 80.23 82.71 84.69 
16.80 CFS 9 6 98 99 
18.40 CFS 138 147 156 
20.00 CFS 200 205 212 
21.60 CFS 281 3 01 316 
23.20 CFS 374 385 399 
24.80 CFS 1044 1197 1285 
26.40 CFS 3559 5276 7060 
28.00 CFS 3293 2991 2765 
29.60 CFS 1591 1509 1459 
31.20 CFS 986 976 959 
32.80 CFS 858 845 839 
34.40 CFS 761 742 722 
36.00 CFS 624 606 554 
37.60 CFS 301 294 288 
39.20 CFS 265 261 255 
40.80 CFS 228 225 225 
42.40 CFS 223 224 223 
44 .OO CFS 225 223 218 

PEAK ELEVATION(FEET1 
(RUNOFF ) 
( RUNOFF ) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF ) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
( RUNOFF ) 
(RUNOFF ) 

ALTERNATE = 1, STORM = 7 
hr , DRAINAGE AREA = 3.48 
4.33 6.65 9.00 11.37 
25.72 28.67 31.47 33.95 
45.92 47.72 49.59 52.14 
62.40 65.81 '69.63 73.54 
86.26 87.33 88.70 90.88 
104 111 120 126 
161 165 171 181 
222 233 242 249 
322 330 342 356 
412 421 463 591 
1448 1698 1953 2149 
8232 8309 7435 5884 
2398 2026 1783 1719 
1428 1348 1221 1092 
941 930 922 906 
827 806 786 775 
711 705 691 666 
464 373 321 310 
287 284 278 272 
249 245 242 237 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/lOO-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 26 

45.60 CFS 
47.20 CFS 
48.80 CFS 
50.40 CFS 
52.00 CFS 
53.60 CFS 
55.20 CFS 
56.80 CFS 
58.40 CFS 
60.00 CFS 
61.60 CFS 
63.20 CFS 
64.80 CFS 
66.40 CFS 
68.00 CFS 
69.60 CFS 
71.20 CFS 
72.80 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
13.52 WATERSHED INCHES; 30362 CFS-HRS; 2509.1 ACRE-FEET. 

OPERATION ADDHYD XSECTION 75 

PEAK TIME (HRS) PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET1 
27.06 19796.8 (NULL) 
42.53 530.7 (NULL) 
43.89 531.3 (NULL) 
45.39 478.8 (NULL) 
46.63 478.9 (NULL) 
48.48 423.6 (NULL) 
49.23 423.9 (NULL) 
49.99 424.1 (NULL) 
50.76 424.0 (NULL) 
53.13 379.5 (NULL) 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 8.26 SQ.MI. 
8.80 CFS .24 .95 2.29 4.33 6.66 9.17 12.25 16.57 
10.40 CFS 22.21 28.61 35.07 41.59 48.28 54.54 59.93 64.86 
12 .OO CFS 70 77 8 3 8 7 91 97 103 108 
13.60 CFS 112 115 120 127 135 143 152 160 
15.20 CFS 166 172 176 180 182 186 192 199 
16.80 CFS 204 207 211 224 244 262 273 283 
18.40 CFS 302 325 342 350 359 378 404 427 
20.00 CFS 439 449 471 499 522 53 6 553 - 591 
21.60 CFS 642 685 706 719 743 777 808 826 
23.20 CFS 844 876 911 937 955 1087 1496 2090 
24.80 CFS 2564 2774 2975 3492 4188 4728 5034 6158 
26.40 CFS 9533 14303 18083 19702 19317 16300 11881 8578 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 27 

28.00 CFS 7432 
29.60 CFS 3652 
31.20 CFS 2323 > 

32.80 CFS 2004 
34.40 CFS 1782 
36.00 CFS 1471 
37.60 CFS 703 
39.20 CFS 625 
40.80 CFS 534 
42.40 CFS 530 
44.00 CFS 53 1 
45.60 CFS 475 
47.20 CFS 464 
48.80 CFS 419 
50.40 CFS 419 
52 .OO CFS 367 
53.60 CFS 368 
55.20 CFS 316 
56.80 CFS 273 
58.40 CFS 247 
60.00 CFS 208 
61.60 CFS 159 
63.20 CFS 161 
64.80 CFS 111 
66.40 CFS 108 
68.00 CFS 104 
69.60 CFS 102 
71.20 CFS 51.09 
72.80 CFS 6.70 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .OO CFS) 
13.27 WATERSHED INCHES; 70760 CFS-HRS; 5847.6 ACRE-FEET. 

OPERATION ADDHYD XSECTION 76 

PEAK TIME (HRS ) 
27.12 
42.29 
43.78 
45.23 
46.56 
48.34 
49.15 
49.95 
50.71 
53.03 

PEAK DISCHARGE(CFS1 
32763.8 
1343.9 
1326.6 
1232.4 
1204.1 
1095.7 
1077.2 
1066.8 
1061.7 
958.3 

PEAK ELEVATIONtFEET) 
(NULL) 
(NULL) 
(NULL) 
(NULL 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) 
(NULL) - 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = 200 hr, DRAINAGE AREA = 20.57 SQ.MI 
7.40 CFS .46 1.40 3.10 5.61 8.86 12.86 17.52 22.81 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3 PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 28 

9.00 CFS 
10.60 CFS 
12.20 CFS 
13.80 CFS 
15.40 CFS 
17.00 CFS 
18.'60 CFS 
20.20 CFS 
21.80 CFS 
23.40 CFS 
25.00 CFS 
26.60 CFS 
28.20 CFS 
29.80 CFS 
31.40 CFS 
33.00 CFS 
34.60 CFS 
36.20 CFS 
37.80 CFS 
39.40 CFS 
41.00 CFS 
42.60 CFS 1339 1328 1314 1312 1320 1326 1327 1326 
44.20 CFS 1318 1291 1256 1232 1227 1232 1230 1216 
45.80 CFS 
47.40 CFS 
49.00 CFS 
50.60 CFS 
52.20 CFS 
53.80 CFS 
55.40 CFS 
57.00 CFS 
58.60 CFS 
60.20 CFS 
61.80 CFS 
63.40 CFS 
65.00 CFS 
66.60 CFS 
68.20 CFS 
69.80 CFS 
71.40 ,CFS 
73.00 CFS 
74.60 CFS 
76.20 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
13.20 WATERSHED INCHES; 175222 CFS-HRS; 14480.4 ACRE-FEET. 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 29 

* * *  MESSAGE - STRUCTURE 1, USER ENTERED STARTING ELEVATION ( 1200.0 FEET) CAN 
ADD .546 INCHES OF RUNOFF TO THE OUTFLOW HYDROGRAPH VOLUME.*** 

* * *  MESSAGE - RESERVOIR ROUTING, STRUCTURE 1, TRUNCATED AT 400 POINTS 
WITH 2815.45 AC-FT ( .21 WATERSHED INCHES) FLOOD STORAGE 
REMAINING IN RESERVOIR AT ELEV. 1210.73. * * *  

OPERATION RESVOR STRUCTURE 1 

PEAK TIME (HRS ) 
6.40 
27.79 

PEAK DISCHARGE(CFS) PEAK ELEVATION(FEET) 
45.6 1200.00 

23508.9 1215.88 

HYDROGRAPH POINTS FOR ALTERNATE = 1, STORM = 7 
HRS MAIN TIME INCREMENT = .200 hr, DRAINAGE AREA = 20.57 
6.40 CFS 45.58 45.24 44.89 44.55 44.22 43.88 43.56 
8.00 CFS 42.95 42.68 42.44 42.24 42.07 41.95 41.88 
9.60 CFS 41.92 42.05 42.26 42.55 42.94 43.44 44.05 
11.20 CFS 45.62 46.60 47.69 48.89 50.20 51.63 53.17 
12.80 CFS 56.54 58.35 60.27 62.28 64.37 66.53 68.77 
14.40 CFS 73.52 76.06 78.72 81.50 84.38 87.37 90.44 
16.00 CFS 9 7 100 103 107 110 114 118 
17.60 CFS 125 130 134 138 143 148 153 
19.20 CFS 160 161 162 164 165 166 168 
20.80 CFS 171 173 174 176 178 180 182 
22.40 CFS 187 189 191 193 195 197 200 
24 .OO CFS 204 207 210 214 218 223 228 
25.60 CFS 240 247 254 262 284 321 3047 
27.20 CFS 16276 20978 23155 23507 23048 22386 21619 
28.80 CFS 19705 18715 17791 16873 15900 15005 14150 
30.40 CFS 12553 11714 10870 10098 9432 8855 8370 
32.00 CFS 7642 7328 7037 6761 6503 6274 6075 
33.60 CFS 5718 5553 5407 5280 5162 5044 4928 
35.20 CFS 4728 4636 4532 4423 4321 4222 4091 
36.80 CFS 3667 3436 3232 3051 2908 2822 2736 
38.40 CFS 2566 2483 2402 2324 2251 2181 2114 
40.00 CFS 1989 1933 1879 1828 1779 1734 1693 
41.60 CFS 1619 1586 1556 1529 1506 1485 1466 
43.20 CFS 1432 1417 1405 1396 1387 1379 1369 
44.80 CFS 1343 1329 1317 1306 1296 1285 1274 
46.40 CFS 1256 1249 1243 1236 1229 1221 1212 
48.00 CFS 1190 1178 1168 1158 1148 1139 1131 
49.60 CFS 1116 1110 1104 1099 1093 1089 1085 
51.20 CFS 1078 1072 1065 1055 1045 1035 1025 
52.80 CFS 1008 1001 996 990 983 977 971 
54.40 CFS 957 947 936 924 913 903 893 
56.00 CFS 875 867 858 847 834 820 805 
57.60 CFS 778 766 756 747 735 722 708 
59.20 CFS 679 665 653 642 630 620 609 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 PASS 1 JOB NO. 1 PAGE 30 

60.80 CFS 
62.40 CFS 
64 .OO CFS 
65.60 CFS 
67.20 CFS 
68.80 CFS 
70.40 CFS 
72.00 CFS 
73.60 CFS 
75.20 CFS 
76.80 CFS 
78.40 CFS 
80.00 CFS 
81.60 CFS 
83.20 CFS 
84.80 CFS 

RUNOFF ABOVE BASEFLOW (BASEFLOW = .00 CFS) 
11.18 WATERSHED INCHES; 148432 CFS-HRS; 12266.4 ACRE-FEET 

--- STRUCTURE 1, ALTERNATE 1, STORM 7, HYDROGRAPH ADDED TO READHD FILE - - -  

EXECUTIVE CONTROL ENDCMP COMPUTATIONS COMPLETED FOR PASS 1 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 SUMMARY, JOB NO. 1 PAGE 31 

SUMElARY TABLE 1 
, --------------- 

SELECTED RESULTS OF STANDARD AND EXECUTIVE CONTROL IN ORDER PERFORMED. 
A CHARACTER FOLLOWING THE PEAK DISCHARGE TIME AND RATE (CFS) INDICATES: 

F-FLAT TOP HYDROGRAPH T-TRUNCATED HYDROGRAPH R-RISING TRUNCATED HYDROGRAPH 

XSECTION/ STANDARD PEAK DISCHARGE 
STRUCTURE CONTROL DRAINAGE RUNOFF .................................... 

ID OPERATION AREA AMOUNT ELEVATION TIME RATE RATE 
(SQMI) (IN) (FT) (HR) (CFS) (CSM) 

RAINFALL OF 15.80 inches AND 72.00 hr DURATION, BEGINS AT .O hrs. 
RAINTABLE NUMBER 7, ARC 2 
MAIN TIME INCREMENT .200 HOURS 

ALTERNATE 1 STORM 7 
........................... 

XSECTION 1 RUNOFF 2.46 14.29 --- 27.01 6291 2557.3 
XSECTION 5 REACH 2.46 14.29 6.72 27.54 4816 1957.7 
XSECTION 10 REACH 2.46 14.29 7.95 28.12 3932 1598.4 
XSECTION 2 RUNOFF 2.38 13.26 --- 26.97 5805 2439.1 
XSECTION 12 ADDHYD 4.84 13.78 --- 27.15 7759 ' 1603.1 

XSECTION 12 DIVERT 4.84 12.16 --- 26.40F 4100F 847.1 
XSECTION 200 DIVERT .OO 12.16 --- 27.15 3659 * * * * * * * *  
XSECTION 20 REACH 4.84 12.16 7.94 26.403 4100F 847.1 
XSECTION 25 REACH 4.84 12.16 5.03 26.40F 4100F 847.1 
XSECTION 3 RUNOFF 3.94 14.29 --- 27.03 10041 2548.5 

XSECTION 30 REACH 3.94 14.30 5.34 27.78 7435 1887.1 
XSECTION 5 REACH 3.94 14.30 7.27 28i39 6138 1557.9 
XSECTION 25 REACH 3.94 14.30 6.30 28.39 6138 1557.9 
XSECTION 4 RUNOFF 2.06 12.87 --- 27.01 4862 2360.2 
XSECTION 34 ADDHYD 6.00 13.81 --- 28.25 7763 1293.8 

XSECTION 35 ADDHYD 10.84 13.07 --- 28.25 11863 1094.4 
XSECTION 35 DIVERT 10.84 12.99 --- 27.00F llOOOF 1014.8 
XSECTION 199 DIVERT .oo 12.99 --- 28.25 863 * * * * * * * *  
XSECTION 45 REACH 10.84 12.99 8.46 27.00F llOOOF 1014.8 
XSECTION 6 RUNOFF 1.47 14.39 --- 26.91 3876 2636.7 

XSECTION 60 REACH 1.47 14.36 6.57 27.40 3596 2446.3 
XSECTION 67 REACH 1.47 14.37 6.05 27.76 3221 2191.2 
XSECTION 64 ADDHYD 12.31 13.15 --- 27.80 14144 1149.0 
XSECTION 5 RUNOFF 4.78 13.10 --- 27.00 11470 2399.6 
XSECTION 7 RUNOFF 3.48 13.52 --- 27.12 8393 2411.8 

XSECTION 75 ADDHYD 8.26 13.27 --- 27.06 19797 2396.7 
XSECTION 76 ADDHYD 20.57 13.20 --- 27.12 32764 1592.8 
STRUCTURE 1 RESVOR 20.57 11.18 1215.88 27.79 23509 1142.9 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2) t RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 SUMMARY, JOB NO. 1 PAGE 32 

SUMMARY TABLE 2 
, --------------- 

MODIFIED ATT-KIN REACH ROUTING IN ORDER PERFORMED. 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - MAX. NUMBER ROUTING ITERATIONS USED; 

LENGTH FACTOR - VALUE k* GREATER THAN 1.0; 
ATT-KIN COEFF - VALUE C GREATER THAN 0.667. 

HYDROGRAPH INFORMATION ROUTING PARAMETERS 
........................ ............................... 

FLOOD INFLOW OUTFLOW Q-A EQ. PEAK ATT- 
XSEC REACH PLAIN ----------- ----------- ----------- LENGTH RATIO KIN 
ID LENGTH LENGTH PEAK TIME PEAK TIME COEFF POWER FACTOR Q/I COEFF 

(FT) (FT) (CFS) (HR) (CFS) (HR) (X) (M) (k*) (Q*) (C) 

BASEFLOW IS .O CFS 

ALTERNATE 1 STORM 7 
--------------------------- 
5 9100 6290 27.0 4800 27.6 1.95 1.08 .I75 .763 .26 
10 9100 4800 27.6 3922 28.2 2.17 1.07 .I26 .817 .27 
20 3332 4100 26.4 4100 26.4 .14 1.63 .001 1.000 1.00? 
25 1950 4100 26.4 4100 26.4 .052 1.73 .OOO 1.000 1.00? 
30 8865 10029 27.0 7433 27.8 1.57 1.08 .I93 .741 .24 



TR20 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  SCS - 
WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 
16:06:13 SUMMARY, JOB NO. 1 PAGE 33 

SUMMARY TABLE 3 
, ____-----------  

STORM DISCHARGES (CFS) AT XSECTIONS AND STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ 
STRUCTURE 
ID 

DRAINAGE 
AREA STORM NUMBERS .......... 

(SQ MI) 7 

STRUCTURE 1 20.57 
........................... 

ALTERNATE 1 23509 

XSECTION 1 2.46 

ALTERNATE 1 6291 

XSECTION 2 2.38 
........................... 

ALTERNATE 1 5805 

XSECTION 3 3.94 
........................... 

ALTERNATE 1 10041 

XSECTION 4 2.06 
........................... 

ALTERNATE 1 4862 

XSECTION 5 4.78 

ALTERNATE 1 11470 

XSECTION 6 1.47 
........................... 

ALTERNATE 1 3876 

XSECTION 7 3.48 
........................... 

ALTERNATE 1 8393 

XSECTION 10 2.46 
........................... 

ALTERNATE 1 3932 

XSECTION 12 4.84 
........................... 

ALTERNATE 1 4100 

XSECTION 20 4.84 
........................... 

ALTERNATE 1 4100 

XSECTION 25 3.94 
........................... 

ALTERNATE 1 6138 

XSECTION 30 3.94 
........................... 

ALTERNATE 1 7435 

XSECTION 34 6.00 
........................... 
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WT3PMP72 WHITE TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
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16:06:13 SUMMARY, JOB NO. 1 PAGE 34 

SUMMARY TABLE 3 
, --------------- 

STORM DISCHARGES (CFS) AT XSECTIONS ANE STRUCTURES FOR ALL ALTERNATES 
QUESTION MARK ( ? )  AFTER: OUTFLOW PEAK - RISING TRUNCATED HYDROGRAPH. 

XSECTION/ DRAINAGE 
STRUCTURE AREA STORM NUMBERS ......... 
ID (SQ MI1 7 

XSECTION 34 6.00 

ALTERNATE 1 7763 

XSECTION 35 10.84 
........................... 

ALTERNATE 1 11000 

XSECTION 45 10.84 
........................... 

ALTERNATE 1 11000 

XSECTION 60 1.47 
........................... 

ALTERNATE 1 3596 

XSECTION 64 12.31 
........................... 

ALTERNATE 1 14144 

XSECTION 67 1.47 
........................... 

ALTERNATE 1 3221 

XSECTION 75 8.26 
........................... 

ALTERNATE 1 19797 

XSECTION 76 20.57 

ALTERNATE 1 32764 

XSECTION 199 .OO 
........................... 

ALTERNATE 1 863 

XSECTION 200 .OO 
........................... 

ALTERNATE 1 3659 



ECON2 DATA FILE 

ECON2 
TITLE 
TITLE 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW- FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 
FLOW-FREQ 

WHITE 
72-HR 
- 1 

TANK FRS #3, WATERSHED DIVIDED INTO 7 SUB-BASINS 
PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 

23509. 
6291. 
,5805. 
10041. 
4862. 
11470. 
3876. 
8393. 
3932. 
4100. 
4100. 
6138. 
7435. 
7763. 
11000. 
11000. 
3596. 
14144. 
3221. 
19797. 
32764. 
863. 
3659. 

ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 
ALT 



TR20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SCS - 
WT3PMP72 WHITE TANK FRS # 3 ,  WATERSHED DIVIDED INTO 7 SUB-BASINS VERSION 
08/10/** 72-HR PMP (MTI=.2), RESERVOIR INIT EMPTY W/100-YR SED 2.04TEST 

END OF 1 JOBS IN THIS RUN 

SCS TR-20, VERSION 2.04TEST 
WT3PMP72 FILES 

INPUT = 72H.DAT 
OUTPUT = 720UT.OUT 

, GIVEN DATA FILE 
, DATED 08/10/**,16:06:13 

FILES GENERATED - DATED 08/10/**,16:06:13 

FILE LLL.TEC CONTAINS ECON2 INFORMATION 

FILE LLL.TRD CONTAINS READHD INFORMATION 

TOTAL NUMBER OF WARNINGS = 4, MESSAGES = 2 

JOB ENDED AT 16:06:13 
* * *  TR-20 RUN COMPLETED * * *  




