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Dear Mayor McDermott: 

This responds to a request that the Federal Emergency Management Agency (FEMA) comment on the 
effects that a proposed project would have on the effective Flood Insurance Rate Map (FIRM) and Flood 
Insurance s&~~-@Is) report for Maricopa County, Arizona and Incorporated Areas itde effective FIRM 
and FTS report for your community)), in accordance with Part 65 of the National Flood Insurance Program 
(WIP) tegulations. In a letter dated August 29,2002, Mr. W. Scott Ogden, P.E., Project Manager, 
JE Fuller/Hydrology & Geomorphology, Inc., requested that FEMA evaluate the effects that the proposed 
project and a revised hydraulic analysis that incorporated updated topographic information along Sols 
Wash from approximately 300 feet downstream to approximately 2,000 feet upstieam of the U.S. 
Highway 93/89 (US 93/89) bridge crossing would have on the flood hazard information shown on the 
effective FIRM and FIS report. The proposed project will include grading, placement of fill, and a bank- 
protection plan for the proposed Goldmine Village development along the south bank of Sols Wash &m 
the US 93/89 bridge crossing to approximately 2,000 feet upstream. 

All data required to complete our review of this request for a Conditional Letter of Map Revision 
(CLOMR) were submitted with letters from Mr. Ogden. 

We reviewed the submitted data and the data used to prepare the effective FIRM for your community and 
determined that the proposed project meets the minimum floodplain management criteria of the NEIP. The 
submitted revised existing conditions HEC-RAS hydraulic computer model, dated July 12,2002, was used 
as the base conditions model in our review of the proposed conditions model for this CLOMR request. 
The revised existing conditions HEC-RAS model incorporated the updated topographic information from 
approximately 300 feet downstream to approximately 2,000 feet upstream of the US 93/89 bridge crossing 
and included modeling of physical changes that have occurred since the original FIS of Sols Wash in the 
vicinity of the revised reach. The physical changes include replacement of the original US 93/89 bridge 
located in the regulatory floodway of Sols Wash, removal of a berm that once ran parallel to US 93/89 
along its western edge from just north to approximately 900 feet north of the US 93/89 bridge crossing, 
construction of a floodwall a l o n ~  the north bank of Sols Wash from a~vroximatelv 300 feet downstream to - - - 
just downstream of the US 93/89 bridge, and construction of bank protection along the north bank to 



provide for emergency mitigation of severe scour and eroded areas at target locations. We believe that, if 
the proposed project is constructed as show on the undated plan entitled "Concept Grading Plan for P & I 
Investors, Inc., Goldrnine Village Clomr" and as described in the submitted Technical Data Notebook 
entitled "Goldmine Village, Conditional Letter of Map Revision," dated June 2002, both prepared by 
JE FullerkIydrology & Geomorphology, Inc., and the data listed below are received, a revision to the 
FIRM would be warranted. 

Ow review of existing conditions revealed that the elevations of the flood having a 1-percent chance of 
being equaled or exceeded in my given year (base flood) increased in some areas and decreased in other 
areas compared to the effective Base Flood Elevations (EFEs). The maximum increase in BFE, 3.5 feet, 
occurred just upstream of the US 93/89 bridge. The increases in BFE are a result of replacement of the 
original US 93/89 bridge that was located in the regulatory floodway of Sols Wash. The maximum 
decrease in BFE, 1.2 feet, occurred approximately 240 feet downstream of the US 93/89 bridge. 

The width ofthe Special Flood Hazard Area (SFIW), the area that would be inundated by the base flood, 
increased in some areas and decreased in other areas comared to the effective SF'HA width. The 
maximum increase in SF'HA width, approximately 120 feet, occurred just upstream of the US 93/89 
bridge. The maximum decrease in SFHA width, approximately 480 feet, occurred approximately 240 feet - . . 

downstream of the US 93/89 bridge. In addition, in conjunction with the replacement of the original 
US 93/89 bridge, US 93/89 was widened, and a berm that once ran p d l e l  to US 93/89 along its westem 
edge fro@ just north to approximately 900 feet north of the US 93/89 bridge crossing was removed. As a 
result of removal of the berm, the base flood will, under existing conditions, overtop US 93/89, and an 
additional SFHA was created along US 93/89 eastward to the Hassayampa River from just north to 
approximately 900 feet north of the US 93/89 bridge crossing. 

The width of the regulatory floodway increased in some areas and decreased in other areas compared to the 
effective floodway width along the modified reach of Sols Wash. The maximum increase in floodway - 
width, approxim~ely 60 feet, occurred approximate1 780 feet upstream of the US 93/89 bridge. The 
maximum decrease in floodway width, approximately 100 feet, occurred approximately 500 feet upstream 
of the US 93/89 bridge. 

On March 26,2003, we notified your office by letter (copy attached) that the abovereferenced increases 
are a potential violation of Paragraph 60.3(d)3 of the NFIP regulations. On the same date, we notified 
Mr. Michael Hornick, Natural fIazards Program Specialist, of the FEMA Region M Office in Oakland, 
California, of the potential violation. We understand that the Town of Wickenburg and our Regional 
Office have worked together to resolve this issue. 

The proposed wnditions model was based on the existing conditions model for Sols Wash and 
incorporated the effects of the proposed grading, placement of fill, and bank protection for the proposed 
Goldmine Village development within the regulatory floodway and floodway fiinge along the south bank 
&om the US 93/89 bridge crossing to approximately 2,000 feet upstream. As a result of the proposed 
project, the BFEs will increase in some areas and decrease in other areas compared to the existing 
conditions BFEs for Sols Wash The maximum increase in BFE, 0.3 foot, will occur just upstream of the 
US 93/89 bridge. The maximum decrease in BFE, 0.6 foot, will occur approximately 560 feet upstream of . . 

the T!Js 93/89 bridge. 



As a result of the proposed project, the width of the SFHA will increase in some areas and decrease in 
other areas compared to the existing conditions SEHA width along the modified reach of Sols Wash. The 
maximum increase in SFHA width, approximately 10 feet, will occur approximately 70 feet downstream of 
the US 93/89 bridge. The maximum decrease in SEHA width, approximately 580 feet, will occur 
approximately 300 feet upstream of the US 93/89 bridge. 

As a result of the proposed project, the width of the regulatory floodway will increase in some areas and 
decrease in other areas compared to the existing conditions floodway wi@h along the modified reaoh of 
Sols Wash. .The maximum increase in floodway width, approximately 10 feet, will occur approximately 
320 feet downstream of the US 93/89 bridge. The maximum decrease in floodway width, approximately 
500 feet, will occur approximately 560 feet upstream of the US 93/89 bridge. 

As a result of the proposed project, the BFEs will increase in some areas and decrease in other areas 
compared to the effective BEES for Sols Wash. The maximum increase in BEE, 3.8 feet, will occur just 
upstream of the US 93/89 bridge. The maximum decrease in BEE, 1.2 feet, will occur approximately 240 
feet downstmm of the US 93/89 bridge. The width of the SEHA will increase in some areas and decrease 
in other areas compared to the effective SEHA width. The mmimum increase in SFHA width, 
approximately 120 feet, will occur just upstream of the US 93/89 bridge. The maximum decrease in 
SEHA width, approximately 530 feet, will occur approximately 1,000 feet upstream of the US 93/89 
bridge. 

As a result of the proposed project, the width of the regulatory floodway will increase in some areas and 
decrease in other areas compared to the effective floodway width along the modified reach of Sols 
Wash. The maximum increase in floodway width, approximately 20 feet, will occur approximately 70 feet 
downstream of the US 93/89 bridge. The maximum decrease in floodway width, approximately 480 feet, 
will occur approximately 560 feet upstream of the US 93/89 bridge. 

Upon completion of the project, your community may submit the data listed below and request that we 
make a final determination on revising the effective FIRM and FIS report. 

Detailed application and certification forms, which were used in processing this request, must be 
used for requesting final revisions to the maps. Therefore, when the map revision request for the 
area covered by this letter is submitted, Form 1, entitled "Overview & Concurrence Form," must 
be included. (A copy of this form is enclosed.) 

The detailed application and certification forms listed below may be required if as-built conditions 
differ from the conceptual plans. If required, please submit new forms (copies of which are 
enclosed) or annotated copies of the previously submitted forms showing the revised information. 

Form 2, entitled "Riverine Hydrology & Hydraulics Form" 

Form 3, entitled "Riverine Structures Form" 

Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway, together 

a with a topographic work map showing the revised floodplain and floodway boundaries, must be 
submitted with Form 2. 



a Effective September 1,2002, FEMA revised the fee schedule for reviewing and processing 
requests for conditional and final modifications to published flood information and maps. In 
accordance with this schedule, the current fee for this map revision request is $3,800 and must be 
received before we can begin processing the request. Please note, however, that the fee schedule is 
subject to change, and requesters are required to submit the fee in effect at the time of the 
submittal. Payment of this fee shall be made in the form of a check or money order,made payable 
in U.S. funds to the National Flood Insurance Promam, or by credit card. The payment must be 
forwarded to the following address: 

Federal Emergency Management Agency 
Fee-Charge System Administrator 

P.O. Box 3173 
Memfield, VA 221 16-3 173 

As-built plans, certified by a registered professional engineer, of all proposed project elements 

Community acknowledgment of the map revision request 

A copy of the public notice distributed by your community stating its intent to revise the regulatory 
floodway, or a statement by your community that it has notified all affected property owners and 

a affected adjacent jurisdictions 

In accordance with Section 65.12 of the NEIP regulations, please provide certification that no 
insurable structures will be affected by the increases in BFE, and a copy of the individual legal 
notice distributed by the community to all property owners affected by the increased BFEs. 

After receiving appropriate documentation to show that the project has been completed, FEMA will initiate 
a revision to the FIRM and FIS report. Because the BFEs would change as a result of the project, a 90day 
appeal period would be initiated, during which community officials and interested persons may appeal the 
revised BEES based on scientific or technical data. 

This CLOMR is based on minimum floodplain management criteria established under the NEIP. Your 
community is responsible for approving all floodplain development and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
SFHA. If the State, county, or community has adopted more restrictive or comprehensive floodplain 
management criteria, these criteria take precedence over the minimum NEIP criteria. 

If you have any questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on 
the CCO for your community may be obtained by calling the Chief, National Flood Insurance Program 



Branch, Federal Insurance and Mitigation Division of FEMA in Oakland, California, at (510) 627-7184. If 
you have any questions regarding this CLOMR, please call our Map Assistance Center, toll free, at 
1-877-FEMA MAP (1-877-336-2627). 

Sincerely, 

Max H. Yuan, P.E., Project Engineer For: Mary Jean Pajak, P.E., Acting Chief 
Hazard Study Branch Hazard Study Branch 
Federal Insurance and Federal Insurance and 
Mitigation Adminishation Mitigation Administration 

Enclosures 

cc: Mr. Kenneth "Skip" Blunt 
Floodplain Administrator 
Town of Wickenburg 

Ms. Shanna Yager 

e Branch Manager 
Floodplain Administrator 
Flood Control District of Maricopa County 

Ms. Tem Miller 
Executive Consultant 
Mitigation Section 
Arizona Division of Emergency 
Management 

Mr. W. Scott Ogden, P.E. 
Project Manager 
JE Fuller/Hydrology & Geomorphology, Inc. 
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1.1 Project Purpose and Authorization 

The purpose of the study is to obtain a Conditional Letter of Map Revision (CLOMR) for 

proposed changes to the floodplain and floodway of Sols Wash for a distance of approximately 

2,000 feet upstream of the U.S. Highway 93 / 89 bridge crossing. The basis for the CLOMR will 

be a preliminary grading and bank protection plan that is a precursor to the proposed Goldmine 

Village development. 

Commencement of this study and analysis was authorized by the owner of the subject 

property, P & J Investors, Inc. This Technical Data Notebook (TDN ) has been submitted to and 

reviewed by the Town of Wickenbwg, Arizona. 

1.2 Project Description 

Goldmine Village is a proposed mixed use development of portions of the SW l/n of 

Section 1 and SE 1/4 of Section 2, Township 7 North, Range 5 West, Gila and Salt River Base and 

Meridian, Maricopa County, Arizona. The project is generally situated along the south bank of 

Sols Wash, just upstream of U.S. Highway 93/89 (locally named Tegner Street) in Wickenbwg, 

Arizona. Figure 1.1 indicates the project location within the State of Arizona. Figure 1.2 shows 

the project vicinity within Town of'wickenbwg. 

The entire site is located within a flood hazard Zone AE, with a majority located within 

the jurisdictional floodway. Figure 1.3 is a copy of the current FEMA FIRM Panel, Map Number 

04013C0255 G, revision date of July 19,2001. 

1.3 Floodplain History 

1.3.1 Effective FIS 

The effective Flood Insurance Study (FIS) establishing the current Sols Wash 

floodplain and floodway limits was based on a 1986 floodplain delineation study [CBA, 

19861 contracted by the Flood Control District of Maricopa County. 
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Figure 1.1 

Project location map 
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Figure 1.2 

a Project vicinity map 
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Figure 1.3 

FEMA Firm Panel 
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e 
1.3.2 Recent Flooding 

The most recent flooding of Sols Wash occurred during August and October 

2000. Peak discharge estimates for the August 2000 storm were approximately 5,000 cfs. 

Peak discharge estimates for the late October 2000 storm was approximately 8,500 cfs. 

During the October 2000 storm, floodwaters in Sols Wash were reported to have 

overtopped US 93/89 by an unknown depth and caused significant flooding damage to 

several residences downstream. No overtopping was reported for the August 2000 storm. 

1.3.3 Watercourse Changes 

Since that study, significant physical changes to the Sols Wash watercourse in 

the vicinity of the subject reach have occurred. Those changes include: 

Replacement of the U.S. Highway 89 / 93 bridge by the Arizona Department 
of Transportation (ADOT) in 1998. 

Widening and repaving of US 93/89 by ADOT. 

Construction of a floodwall by the Town of Wickenburg on the left (north) 
bank of Sols Wash immediately downstream of the bridge. 

Construction of bank protection on the left (north) bank of Sols Wash at two 
locations along the subject reach by the U.S. Department of Agriculture, 
Natural Resources Conservation Service (NRCS). 

The original US 93/89 bridge was supported by seven sets of piers that were 

skewed at approximately 45 degrees to the roadway. The new bridge is comprised of 

six reinforced concrete boxes, with the barrels skewed at 45 degrees to the roadway. 

Subsequent to the new bridge construction, US 93/89 was widened and new 

curb, gutter and sidewalks were constructed. Comparing topographic information 

obtained for the 1989 FIS and the new topographic mapping developed for this project 

(See TDN Section 3), it appears that a berm that once existed along the western edge of 

the highway, has been removed and replaced with a new sidewalk. 

The Town of Wickenburg recently constructed a structural floodwall to protect 

the adjacent park from flooding by Sols Wash. The wall is constructed along the left 

(north) top of bank, beginning at the new bridge and extending approximately 300 feet 

downstream. 

Page 1-5 
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a 
Channel bank revetment was recently constructed by the NRCS at target 

locations along Sols Wash following the August and October 2000 floods. The 

revetment is comprised of loose rock rip rap placed to a four foot thickness along the 

channel bank. The primary goal of the revetment was to provide emergency mitigation 

of severe scour and eroded areas. Funding for the design and construction of the facilities 

was administered via the Emergency Watershed Protection Program. 

* 
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a 
SECTION 2: ABSTRACT AND FEMA FORMS 

2.1 Study Documentation Abstract 

flows overtop Hwy 93/89 north 

m 
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-. 

2.2 FEMA Forms 

Application for a CLOMR requires the use of the FEMA Form Series 8 1-89, MT-2 

forms. The following is a list of the forms required for this submittal: 

MT-2, Form 1 -Revision Requestor and Community Ofticial Form 

MT-2, Form 4 - Riverine Hydraulic Analysis Form 

MT-2, Form 5 - Riverine/Coastal Mapping Form 

MT-2, Form 6 - Channelization Form 

MT-2, Form 7 - BridgeICulvert Form 

The remainder of this section is comprised of the completed forms. The appropriate 

supplements are included in Appendix E. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067-0148 
. REVISION REQUESTER AND COMMUNITY. OFFICIAL . Expires April 30, 2001 

ublic reporting burden for this form is estimated t o  average 2.13 hours per response. The burden estimate 
icludes the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed 

data, and completing and'reviewing the form. Send comments regarding the accuracy of the burden estimate and 
any suggestions for reducing this burden to: Information Collections Management, Federal Emergency 
Management Agency, 500  C Street, S.W., Washington DC 20472; and t o  the Office of Management and Budget, 
Paperwork Reduction Project (3067-0148), Washington, DC 20503, 
You are not required to respond to this collection of information unless a valid OM0 Control Number is displayed in the upper right corner of this 
form. 

1. REQUESTED RESPONSE FROM FEMA 

This request is for a: 

CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1, Parts 60,65 & 72). 

LOMR A letter from FEMA officially revising the current NFlP map to show the changes to floodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. [See 44 CFR Ch. 1 Parts 60 & 65.) 

Other Describe: - 

2. OVERVIEW 

1. The basis for this revision request is (are): (check all that apply) 

Physical Change Improved MethodologylData Floodway Revision 

7 Other Describe: - 
dote: A photograph is not required, but is very helpful during review. 

2. Flooding Source: Sols Wash 

3. Project Namelidentifier: Goldmine Village 

4. FEMA zone designations affected: AE 
(example: A, AH, AO, A1-A30, A99, AE, V, V1-V30, VE, B, C, D, X) 

5. The NFlP map panells) affected for all impacted communities is (are): 

FEMA Form 81 -89 Revision Requester and Community Official Form MT-2 Form 1 Page 1 of 2 

Effective 
Date 
02/08/83 
09/28/90 
0711 9/01 
0711 9/01 

Panel No. 

0005D 
0220G 
0255G 
02556 

Community No. 

Ex: 480301 
480287 

040056 
040037 

6. The area of revision encompasses the following types of flooding and structures. Check ail that apply. 

State 

TX 
TX 
AZ 

AZ 

Community Name 

Katy, City 
Harris County 
Town of Wickenburg 
Unincorporated Maricopa County 

Tvwes of Flooding 

Riverine 
Coastal 
Alluvial fan 
Shallow Flooding (e.g. Zones A0 and AH) 
Lakes 0 9 Other (describe) 

Map No. 

480301 
48201 C 
04013C 
0401 3C 

Structures 

IXI Channelization 
LeveeIFloodwall 
BridgelCulvert 
Dam 
Fill 
Other (describe) 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIAT~ h l lA lL i~Q ADDRESS . ,: 



4. ENCROACHMENT INFORMATION 
1. Does the State have jurisdiction over the floodway or its adoption by communities participating in the NFIP? 

Yes [XI No I 
I If Yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the 

approval of the revised floodway by the appropriate State agency. I 
I 2. Does the development in  the floodway cause the 1% annual chance (basel elevation to increase at any location by more 

than 0.000 feet? 17 Yes IX] No NlA I 
I 3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the 

base flood elevation t o  increase at any location by more than one foot lor other increase limit if community or state has 
adopted more stringent criteria - even if a floodway has not been delineated by  FEMA)? Yes [XI NO I 

I If the answer t o  either items is Yes. please attach documentation that all requirements of Section 65.12 of the NFIP regulations 
have been met, regarding evaluation of alternatives, notice to individual legal property owners, concurrence of CEO. and 
certification that no insurable structures are impacted. I 

I I 
5. MAINTENANCE RESPONSIBILITY 

The community is wllltng t o  assume responsibility for 17 performing [XI overseeing compltance w ~ t h  the maintenance 

and operation plans of the Goldm~ne Vilfaae Revetment 
INamel 

flood control structure. If not performed promptly by an owner other than the commundy, the community will provlde the 
necessary servtces wtthout cost to the Federal government. 

Operation and maintenance plans are attached. Yes No NlA I 
6. REVIEW FEE 

The review fee for the appropriate request category has been included. Yes Fee amount: $3.100 
OR I 

This request is based on a federally sponsored flood-control project where 50  percent or more of the project's cost is 
federally sponsored, or the request is based on detailed hydroiogic and hydraulic studies conducted by Federal, State, or 
local agencies to replace approximate studies conducted by FEMA and shown on the effective FIRM; thus the project is fee 
exempt. 17 Yes I 

Please see Instructions for Fee Amount,s , ..,; I 
7. SIGNATURE . 

I Phil Richardson. Owner 
Printed Name and Title of Revision Requester 

I P&J Investors, Inc. 
Company Name 

Lon R. ~c~ermot ( ,  Mayor 
Pr~nted Name and Title of Commun!ty Offlclal 

Town of Wickenburg 
Community Name 

Date )( 928.684.5451 Telephone No : - . 8-20-02 Date: ... 

ERE0 PROFESSIONAL ENGINEER 1 Check which forms have been included with this request 
AND/OR LAND SURVEYOR 1 This certificaticn is in accodance with 44 CFR Ch. 1, Sect 65.2 1 Form Name and INumberl Recluired if ...... 

Hydrologic (31 new or rev~sed dfscharges 
Hydraulic (4) new or revused water-surface elevations 

S~gnature rn Mapping 151 floodplainlfloodway changes 
W Channelization 161 channel 1s mod~fied 

1. Scott Ooden, P.E. - Proiect Manaqer 

I '  
rinted Name and Title of Revision Requester I a coastal 191 new or revised coastal elevations 

I Registr No. 28857 Expires (Date) 0313112004 State Coastal Structures (10) addition/revision of coastal structure 
Dam 1111 additionlrevision of dam 

Type of LicenselExpertise: Civil Enqineer Alluvial Fan I1 21 structures proposed on alluvial fan 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B No. 3067 -0148  
RlVERlNE HYDRAULIC ANALYSIS Expires Apri l  30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
ublic reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 
viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and 

,eviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this 
1 hurden to: information Collections Manaaement. Federal Emerqencv Manaqement Agency, 500 C Street. S.W., Washington DC I ~~ ~ ~ 

20472; and t o  the Office of ~ a n a ~ e m e n ;  and Budget, paperwork Reduction Project (3067-01481. Washington. DC 20503. 
You are not required to respond to thls collection of information unless a valid OMB Control Number is displayed In the upper right corner of this 
form. I 

Note: Fill out one form for each flooding source stud ied 

Community Name: W~ckenburq. Maricooa Countv. Arizona I ( Flooding Source: Sols Wash I 

I Copy of FIRMls) attached depicting area of the revision (highlighted, or circled)? Yes I 
( Downstream Limit: Section 0.22, Hassvampa River Confluence I 

listed below (items 1-4) a& a summary of the source of input parameters used 
in the models must be provided. The summary must include a description of any 
changes made from model to model (e.g., Duplicate Effective model t o  
Corrected Effective model). A t  a minimum, the Duplicate Effective (item 1)  and 
4e Revised or Post-Project Conditions (item 4) models must be submitted. See 
,istructions for directions on when other models may be required. 

Upstream Limit: Section 0.79 I 
2. MODELS SUBMITTED 

Only the 100-year (Base) flood profile is 
required. A hydraulic model is not required 
for areas which do not have detailed 
flooding; however, BFEs may not be added to 
the revised FIRM. If a hydraulic model is 
developed for the area, items 3 and 4 

Reauirements: for areas which have detailed flooding: 
Full inout and outout listinos alona with files on diskette for each of the models 

I described below must be submitted. 
If hvdraulic models are not develooed, hydraulic analyses (including all calculations) for existing or pre-project conditions and 

for areas which do not have detailed 
floodina: 

revised or post-project conditions must be submitted. 
1. Dudicate Effective Model [XI Natural File Name So1206.ori [XI Floodway File Name S01206w.~ri 
Copies of the hydraulic analysis used in the effective FIS, referred t o  as the effective models ( lo-, 50-. loo-, and 500-year 
multi-profile runs and the floodway run) must be obtained and then reproduced on the requester's equipment to produce the 
Duplicate Effective model. This is required to assure that the effective models input data has been transferred correctly t o  the 
requester's equipment and t o  assure that the revised data will be integrated into the effective data t o  provide a continuous FIS 
model upstream and downstream of the revised reach. 

2. Corrected Effective Model Natural File Name n Floodway File Name 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any 
additional cross sections t o  the Duplicate Effective model, or incorporates more detailed topographic information than that used 
in the currently effective model. The Corrected Effective model must not reflect any man-made physical changes since the date 
of the effective model. An  error could be a technical error in the modeling procedures, or any construction in the floodplain that 
occurred prior to the date of the effective model but was not incorporated into the effective model. 

3. Existina or Pre-Proiect Conditions Model [XI Natural File Name SolsCL0MR.~ri Floodway File Name - 
The Duplicate Effective model or Corrective Effective model is modified to produce the Ex~sting or Pre-Project Conditions model 
t o  reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior t o  the 
construction of the project for which the revision is being requested. if no modification has occurred since the date of the 
effective model, then this model would be identical to the Corrected Effective model or Duplicate Effective model. 

J 4. Revised or Post-Proiect Conditions Model Natural File Name SolsCLOMR.pri [XI Floodway File Name SolsCLOMR.pri 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is 
revised t o  reflect revised or post-project conditions. This model must incorporate any physical changes t o  the floodplain since 
\e effective model was produced as well as the effects of the project. When the request is for the proposed project this model 

I 
.nust reflect proposed conditions. 

1 5 .  - Fiease attach a sheet describing all other models submitted along with the file names. Natural Floodway I 
I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPRPPRIATE MAILING ADDRESS, . : I 

E C ~ A A  ~ ~ r m  R 4  .R9C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 2 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? iZ Yes NO I 
&TE: If the effective study is an approximate study, the slope/area method is recommended. I w For detailed analysis studies, using a known water-surface elevation is recommended. I 

4. RESULTS ( f rom t he  model  used t o  revise the, 100-year wa te r su r f ace  elevations) 

h If the results indicate any of the following, attach an explanation - to this form, or to the hydraulic model printout- as t o  the I I reasonableness of the situation. I 

I [XI Supercritical depth [XI Critical Depth Drawdowns IXI Negative Floodway Surcharges 

Floodway Surcharges Greater Than Maximum Allowed by CommunitylState I 
I [XI Water surface elevations higher than the end points of cross sections. I 
I [XI Floodway discharge is different than the Natural 100-year (base) flood discharge. I 
I Project causes 100-year floodplain or floodway elevations t o  increase (state if increases are located off  the 

requester's property) I 
I Explanation attached with Form [XI Explanation provided on attached printout 

If Hvdraulic model used Is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? C] Yes NO I 
(see instruct~ons for Information on how t o  obtain CHECK-2) I 

5. REVISED FIRMIFBFM A N D  FLOOD PROFILES 

( 1. Profile Transition I 
I a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year 

elevations tie into the existing 100-year water surface elevations at each end of the project. I 
J Downstream End 0.22 within &I (feet) Upstream End 1.12 within &I (feet) 

Cross-Section # Cross-Section # - 
I b. Floodway Elevations - indicate the difference In water surface elevations where the project fioodway elevations tie into 

the existing floodway water surface elevations at each end of the project. 1 
I Downstream End 0.22 within QJ (feet) Upstream End 1.12 within O.l (feet) 

Cross-Section # Cross-Section # 

I c. Floodway widths - indicate the difference in floodway widths where the project floodway widths tie into the existing 
floodway width at each end of the project. I 

I Downstream End 0.22 within 20 (feet) Upstream End 1.12 within 0.0 (feet) 
Cross-Section # Cross-Section # 

1 2. Profile Checklist (check box if information has been provided on profile) I 
The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

[XI Stream Name [XI Community Name Corporate Limits labeled rn Study limits labeled 

Confluences labeled Channel Stationing rn Streambed profiled Cross Sections labeled 
I 

IXI HorizontalIVertical Scales indicated 1 00-year elevs profiled * 

Road Crossings Labeled [XI Low Chord Elevations Top of Road Elevations 

I 'All recurrence intervals in the effective study must also be profiled. I 
Floodway Data Table 

I Attach a Floodway Data Table Tor each cross section listed in the published Floodway Data table in the FIS report. I 
I Floodway Data Table Attached [XI Yes Not Required I 
I I 

FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 
RlVERlNE I COASTAL MAPPING Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
blic reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes 

the time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, 
and completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any 
suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management 
Agency, 500 C Street, S.W., Washington DC 20472; and t o  the Office of Management and Budget, Paperwork 
Reduction Project (3067-0148), Washington, DC 20503. 
You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the' upper right coiner of this 
form. 

Note: Fill out one form for each flooding source. studied : 

Community Name: Town of Wickenburq, Marico~a Countv. Arizona 

Flooding Source: Sols Wash 

Project Namefldentifier: Goldmine Villaae 

This is a [XJ Manual Digital submission. Digital map submissions may be used to update digital FIRMS (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headq.uarters as farin advance es possible. . . . . .  

1. MAPPING CHANGES 

1. A topographic workmap must be submitted showing the following information (check NIA when not applicable): 

a. Revised approximate 100-year floodplain boundaries (Zone Al ..................... .... ................ (XI Yes No NIA 
b. Revised detailed 100- and 500-year floodplain boundaries. .......................... ......... .... (XI Yes No [7 NIA 

............................................ c. Revised fioodway boundaries ; .......................................... [ql Yes No CI NIA 
. Location and alignment of all cross sections with stationing control indicated. .............................. Yes No NiA 
. Stream alignments, road alignments and dam alignments. ..................... .. .......... .. ....A Yes No NIA 
. Current community boundaries. Yes No NIA 

g. Effective 100- year floodplain and floodway boundaries from FlRMlFBFM reduced or 
enlarged to the scale of the topographic workmap .................................... .. .................... Yes No NIA 

h. Tie-ins between the effective and revised loo-, 500-year and floodway boundaries .................... [ql Yes No NIA 
i. The requester's property boundaries and community easements ........................................ Yes No NIA 
j. The signed certification of a registered professional engineer ..: ............................ .. ............ Yes No NIA 
k. Location and description of reference marks ........................................................................... Yes 17 No NIA 
I. Vertical datum'lexample: NGVD, NAVD) ........................................ Yes No NIA 
m. Coastal zone designations tie into adjacent areas not being revised ................... .. ................ Yes No [XJ NIA 
n. Location and alignment of all coastal transects used to revise the coastal analyze ....................... Yes No [XJ NIA 

............... o. V-zone has been delineated to extend landward to the heel of the primary frontal dune Yes No (XI NIA 

If any items are marked No or NIA please attach an explanation. 

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, 
May 1979, beach profile, June 1987 etc.)? Aerial Photoarammetrv with fiiaht date of Februarv 2002 

3. What is the scale and contour interval of the following workmaps? 

Effective FiS Scale I " = 200' Contour Interval U%S 

Revision Request Scale 1 " = 200' Contour Interval 2 t  

NOTE: Revised topographic information must be of equal or greater detail than effective. 

4. Attach an annotated FIRMIFBFM at the scale of the effective FIRMIFBFM showing the revised 100- and 500-year floodplain 
and the floodway boundaries and how they tie into those shown on the effective FIRMIFBFM downstream and upstream of the 
- e j  

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

FEMA Form 81-89D Riverine / Coastal Mapping Form MT-2 F ~ r m  5 Page 1 of 2 



2. EARTH FILL PLACEMENT 

The fill is: Existing Proposed 

Has fill beenlwill be placed in the regulatory floodway? IXI yes No 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

I. Has fill beenlwill be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? !Zj Yes NO 

If Yes, then complete A, B, C, and D below. 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? Yes No 

If Yes, justify steeper slopes - 
b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to 

flows with velocities of  up to 5 feet per second lfps) during the 100-year flood must, a t  a minimum, be 
protected by a cover of  grass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities 
greater than 5 fps during the 100-year flood must, at a minimum, be protected by  stone or rock riprap./ 

IXI Yes No 

If No, describe erosion protection provided - 

c. Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density 
obtainable with the Standard Proctor Test Method or acceptable equivalent method? (XI Yes No 

d. Can structures conceivably be constructed on the fill at any time in the future? (XI Yes No 

If Yes, attach certification of fill compaction (item 3c. above) by tha community's NFIP permit official, a registered 
professional engineer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6) of the NFIP 
regulations. 

Fill certification attached lXl Yes C] NO 

Has fill beenlwill be placed in a V zone? 5 Yes (XI No 

If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall? 

Yes No 

If Yes, attach the Coastal Structures Form (Form 10). .r 

FEMA Form 81-89D RiverinelCoastal Mapping Form MT-2 Form 5 Page 2 of 2 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
CHANNELIZATION Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Public reporting burden for this form is estimated t o  average 1.75 hours per response. The burden estimate 
includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
needed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: Information Collections Management, Federal 
Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and t o  the Office of Manage- 
ment and Budget, Paperwork Reduction Project (3067-0148), Washington, DC 20503. 
YOU are not required to  respond to this collection of Information unless a valid OMB Control Number isMsplayed in th6 upper right cdrner of 

- - - 

Commun~ty Name: Town of Wickenbura. Marico~a Countv. AZ 

Flooding Source: Sols Wash r I Project Namelldentifier: Goldmine Villaae I 
I I 

1. REACH TO BE REVISED 
I I 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s1 attached depicting area of the revision (highlighted, or circled)? Yes 

Downstream Limit: River Station 0.22 

Upstream Limit: River Station 0.76 

( Attach the following information about the channel (check box if information has been provided): I 
I Description of the inlet and outlet I 
I Description of the shape of the channel (both cross sectional andplanimetric configuration) and its lining (channel 

bottom and sides): I 
3. ACCESSORY STRUCTURES 

I 
The channelization includes: I 

Levees (Attach Levee/Floodwall System Analysis Form - Form 8) 
Drop structures 
Superelevated sections 
Transitions in cross sectional geometry 
Debris basinldetention basin 
Energy dissipater 
Other (Describe): 

4. DRAWING CHECKLIST 
I I 

I Attach the plans of the channelization certified by a registered professional engineer. The plan detail and information 
should include (check box if information has been provided): I 

3 Channel alignment and locations of inlet, outlet, and accessory structures 

rn Channel lining 

( rn Typical cross sections and profiles of channel banks and invert I 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
FEMA Form 81-89E Channelization Form MT-2 Form 6 Paae 1 of 2 



3 1. The channel was designed to carry - icfs) andlor the 100-year flood. 

I 
2. The design elevation in the channel based on: 

Subcritical flow 

Critical flow 

Supercritical flow 

Energy grade line 

I 3. If there is the potential for a hydraulic jump at the following locations, check the box(es) that apply and attach an 
explanation of how the hydraulic jump is controlled without affecting the stability of the channel. 

Inlet to channel? 

Outlet of channel? 

At Drop Structures? 

At Transitions? 

Other locations? 

Yes 

CI Yes 

Yes 

Yes 

(XI Yes 

J Explanation Attached? [XI Yes No NIA 

6. SEDIMENT TRANSPORT CONSIDERATIONS 

I I 

I If there is any indication from historical records that sediment transport (including scour and degosition) can affect the 100- 
year (base flood) water-surface elevations; andlor based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sediment transport (including sewer and deposition) to 
affect the base flood water-surface elevations, then provide the following information (Check the box if provided): I 

Estimated sediment load 

Method used to estimate sediment transport 

0 Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

FEMA Form 81-89E Channelization Form MT-2 Form 6 Page 2 of 2 



I FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
BRIDGEICULVERT Expires April 30, 2 0 0 1  

PUBLIC BURDEN DISCLOSURE NOTICE 

3 Public reporting burden for this form is estimated to  average 2 hours per response. The burden estimate 

I 
includes the time for reviewing instructions, searching existing data sources, gathering and maintaining the 
needed data, and completing and reviewing the form. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing this burden to: lnformation Collections Management, Federal 
Emeraencv Manaaement Aaencv, 5 0 0  C Street, S.W., Washington, DC 20472; and to  the Office of  Manage- 
ment-and ~udget :~aperw&k ~ e d u c t i o n  Project (3067-0148). Washington, DC 20503.  
You ere not required l o  respond to this collection of Information unless a valid OMB Control Number i s  displayed in the upper right corner of 

Community Name: Town of Wickenburg 

Flooding Source: Sols Wash 

Project Namelldentifier: Goldmine Villaae 

1. Name of structure (roadway, railroad, etc.1: US Hishwav 93189 Bridse 

2. Location of bridgelculvert along flooding source (in terms of stream distance or cross-section identifier): 

River Station 0.42 

3. This revision reflects (check one of the following): 

[XI New bridgelculvert not modeled in the FIS 

Modified bridgelculvert previously modeled in the FIS 

New analysis of bridgelculvert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure (e.g., HEC-2 with specialbridge routine, WSPRO, HY8) 

HEC-RAS with PressurelWeir Flow O ~ t i o n  

If different than hydraulic analysis for the flooding source, j~st i fy  why the hydraulic analysis used for the flooding 
source could not analyze the structure(s1. (Attach jusrificationl 

Justification attached Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 

FEMA Form 81-89F Br~dgeICulvert Form MT-2 Form 7 Page 1 of 2 



2. DRAWING CHECKLIST 

Attach plans of the structure(sl certified by a registered professional engineer. The plan detail and Information should include 
the following (check the boxes i f  the information has been provided): 

(XJ Dimensions (height, width, span, radius, length) 

Shape (culverts onlyl 

(XJ Material 

Beveling or Rounding 

Wing Wall Angle 

(XJ Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

(XJ Structure Invert Elevations - Upstream and Downstream 

[XI Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

(XI Cross-Section Locations 

Distances Between Cross Sections 

Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100- 
year (base flood1 water-surface elevations; and/or based on the stream geomorphology, vegetative cover, development of the 
watershed and bank conditions, there is a potential for debris and sedlment transport (including sewer and deposition) t o  
affect the base flood elevations, then provide the following information (Check the box if provided): 

Estimated sediment load 

Method used to estimate sedlment transport 

Method used to estimate scour and/or deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

FEMA Form 81-89F BridgelCulvert Form MT-2 Form 7 Page 2 of 2 



Technical Data Notebook 
Goldmine Village CLOMR - Wickenburg, AZ 

SECTION 3: SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

3.1.1 Mapping Control Survey 

Horizontal and vertical control surveys for the aerial mapping produced for this 

project were performed by Databased Terrain Mapping, Inc (DTM) and were conducted 

in February 2002. The survey was performed under the direct supervision of Lee 

Harbers, R.L.S.(AZ RLS No. 26401). The survey work included establishment of a 

horizontal and vertical control net, a bench loop for the vertical control, and placement 

and location of aerial photography panels. 

The coordinate grid is based North American Datum of 1983 (NAD 83), Central 

Zone of Arizona State Plane Coordinate System. Elevations are based upon the National 

Geodetic Vertical Datum of 1929 (NGVD 29) with a conversion factor to North 

American Vertical Datum of 1988 (NAVD 88) provided. The primary control for the 

survey was based on the Maricopa County Geodetic Densification and Cadastral Survey 

(GDACS) points 4012 and 4NJ1. The control surveys also tied into existing ERM 

Numbers 3254 and 605 for verification of vertical datum. A more detailed description of 

the procedures, techniques and equipment used for control surveying are provided in 

Appendix C.1. 

3.1.2 As-Built ~tructure Surveys 

Structure as-built surveys and property boundary information are provided by 

Richard "Tim" Mead, R.L.S. (AZ RLS No. 28730) of Wickenburg, Arizona. Mr. Mead 

surveyed the Cassandra Wash culvert outlet headwall and pipes, the US 93/89 bridge, 

and the floodwall located downstream of the bridge at the top of the left (north) bank. 

The survey data was provided as an AutoCADD file. A printed copy of that file is 

provided in Appendix C.2. Pertinent copies of the construction drawings for the US 

93/89 bridge are also provided in Appendix C.2, however, it should be noted that the 

elevation datum referenced on those plans is not the same as that used in this study. 

e 
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Technical Data Notebook 
Goldmine Village CLOMR- Wickenburg, AZ 

3.2 Topographic Mapping 

Two foot contour interval topographic mapping1 compiled to a horizontal scale accuracy 

of 1 inch equals 100 feet was produced for this project using aerial photogrammetry. 

Additionally, 0.5 foot pixel orthophotography was also generated for the mapped area. The flight 

date for the aerial photography was February 6,2002. 

The mapping horizontal coordinate system is based on the North American Datum of 

1983 (NAD 83), Central Zone of Arizona State Plane Coordinate System. Vertical elevations are 

based upon the National Geodetic Vertical Datum of 1929 (NGVD 29) with a conversion factor 

to North American Vertical Datum of 1988 (NAVD 88) provided. See data in Appendix C.l for 

conversion factors and control. 



Technical Data Notebook 
Goldmine Village CLOMR - Wickenburg, AZ 

4.1 General  

No new hydrology was developed for this study. Existing peak discharges published in 

the current F I S ~  were used without change. The 100-year peak discharges for the subject reach of 

Sols Wash are summarized in Table 4.1. 

Table 4.1 
Summary of FIS discharges 

a Federal Emergency Management Agency, 2001, Flood Imurance Studyfor Maricopo Counfy, Arizona and 
IncorporatedAreas, Volumes I through 16, revision date July 19,2001. - 

Page 4-1 

Location 

At confluence with Hassayampa River 

Above confluence of Cassandro Wash 

Above confluence of Hospital Wash 

Above confluence of Flying E Wash 

6101 South Rural Road, Suite 110, Tempe, Arizona 85283 
Phone: 480-752-2124 Fax: 480-839-2193 

Drainage 
Area, 

in sq mi 

147.2 

145.2 

145.1 

134.8 

JEF 
River 
Mile 

0.00 

0.48 

0.66 
--- 

Peak 
100-Yr 

Discharge, 
in cfs 

15,045 

14,459 

14,413 

12,945 



Technical Data Notebook 
Goldmine Village CLOMR - Wickenburg, AZ 

SECTION 5:  HYDRAULICS 

5.1 Method Description 

The U.S. Army Corps of Engineers computer program, HEC-RAS version 3.0 was 

utilized to analyze the 100-year floodplain conditions along Sols Wash and developed the 

existing condition and post-development hydraulic models for the Sols Wash Village project site. 

Three hydraulic models are included in this report; the Duplicate Effective model, the Existing 

Conditions model, and the Developed Conditions model. 

5.1.1 Duplicate Effective Model 

The original Sols Wash Floodplain Delineation study utilized the U.S. Army 

Corps of Engineers HEC-2 computer program to model the 100-year floodplain 

conditions. In the PIS HEC-2 model, the Special Bridge option was used to analyze the 

old US 93/89 bridge crossing of Sols Wash. The HEC-2 model was imported into HEC- 

RAS to create the duplicate effective model. Due to the discontinued use of the Special 

Bridge option in HEC-RAS and limitations in accurately converting the old HEC-2 data 

to HEC-RAS bridge data, the bridge modeling was excluded from the Duplicate Effective 

Model. Instead, separate upstream and downstream reaches were created from the bridge 

and known water surface elevations from the HEC-2 results were input as boundary 

conditions for each reach. The conveyance computational method in HEC-RAS was set 

to HEC-2 style (conveyance calculations for every segment between coordinate points). 

The results of the duplicate effective model showed little to no difference in output 

compared to the original HEC-2 model. The only location of note is at river mile 0.90 

where the elevation difference is 0.24 feet. This is attributed to the difference in 

algorithms used in HEC-2 versus HEC-RAS in assigning a weighted n-value to the 

channel where the n-value varies within between the assigned bank stations. A 

comparison of the two models' results are provided in Table 5.1. The original HEC-2 

model output and the Duplicate Effective model output are provided in Appendix E.5. 

a 
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Table 5.1 
Comparison of FIS (HEC-2) and Duplicate Effective (HEC-RAS) modeling results 

5.1.2 Existing Conditions Model 

HEC-RAS 3.0 was utilized to develop the Existing Conditions model. Cross- 

sections for the reach bounded by river miles 0.35 to 0.79 were generated using the 

updated topographic mapping. As compared to the FIS modeling, several cross-sections 

were added to further detail the reach immediately adjacent to the Goldmiue Village 

Property. In some cases, the duplicate effective cross section alignments were re-aligned 

to better reflect the topography and flooding paths. New bridge data was also 

incorporated into the model based on as-built drawings and field survey notes. A lateral 

weir was also added along the left (northern) overbank area to model the flows that 

overtop US 93/89, north of the bridge crossing. Cross sections upstream of river mile 

0.79 and downstream of river mile 0.35 are inserted without change from the Duplicate 

Effective model. 
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The starting downstream water surface elevation (WSEL) and discharge were set 

equal to the FIS values as boundary conditions for the Existing Conditions model. The 

upstream WSEL was set at critical depth for supercritical analyses. At river station 0.22, 

an arbitrary discharge was coded to force the model to use the full FIS 100-year 

discharge of 15,045 cfs as a starting discharge, even though the flows overtopping US 

93/89 are considered to nor re-enter Sols Wash. This was done to preserve an hydraulic 

relationship to the current FIS. 

5.1.3 Developed Conditions Model 

The Existing Conditions Model was modified to reflect the proposed 

modifications to the right (south) bank and right overbank, that would be associated with 

the Goldmine Village improvements. Modifications to the model are based on the 

Concept Grading Plan included in Appendix F. Those modifications include widening of 

the main channel by moving the right bank and filling the right overbank area to an 

elevation above the 100-year floodplain. 

The starting downstream WSEL and discharge were set equal to the FIS values 

as boundary conditions for the Developed Conditions model. The upstream WSEL was 

set at critical depth for supercritical analyses. At river station 0.22, an arbitrary discharge 

was coded to force the model to use the full FIS 100-year discharge of 15,045 cfs as a 

starting discharge, even though the flows overtopping US 93/89 are considered to nor re- 

enter Sols Wash. This was done to preserve an hydraulic relationship to the current FIS. 

5.2 Work Study Maps 

Three work study maps are provided with this TDN and are included in pockets at the 

back of this report. The first is labeled Plate 1 and is a reprographic copy of the work study map 

that was used to establish the current FIS for the subject reach of Sols Wash. The purpose for 

including this map is to provide a reference for cross sections included in the Existing and 

Developed Conditions Models, but not included within the updated mapping area. The second 

map, labeled Plate 2, shows the Existing Condition cross sections and floodplain modeling 

results. The third map, labeled Plate 3, shows the Developed Conditions floodplain and floodway 

boundaries and water surface elevations. The floodplain and floodway data indicated on Plate 3 

are the basis for this CLOMR, Flows overtopping US 93/89 are also shown on Plates 2 and 3. 
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5.3 Parameter Estimation 

The following discussions primarily refer to the data developed for the reach bounded by 

river mile 0.35 to 0.79 of the Existing and Developed Condition models. No changes were made 

to the remaining upstream or downstream cross sections that are included in each model. 

5.3.1 Roughness Coeflcients 

Manning's n-values for the main channel were estimated to be 0.030 based on 

data published in a USGS professional paper3 for the Hassayampa River near 

Morristown. That reach of the river is hydraulically similar to Sols Wash, with the 

exception that it is wider. A measured n-value of 0.026 was established for a flow of 

approximately 6,200 cfs in February, 1993. The value of 0.030 was assigned to Sols 

Wash to account for a higher degree of curvature and narrower width. The original FIS 

assigned overbank values of 0.065 to the vegetated areas, 0.010 to the lightly urbanized 

areas, and 1 .OO to the densely urban areas. Those values were assigned accordingly in the 

Existing and Developed Condition models based on field visits to the site and 

engineering judgment. Ground photographs of the wash and overbank areas are included 

in Appendix E.1. 

5.3.2 Expansion and Contraction CoefJicients. 

For a 100-year flood, flows approaching the bridge at river mile 0.57 must 

contract from a 2,000 foot wide floodplain down to a 200 foot wide bridge opening at 

river mile 0.43. Accordingly, contraction and expansion coefficients ranging between 0.3 

and 0.6, and 0.5 and 0.8, were used to estimate the transitional losses in these areas. 

Typical contraction and expansion coefficient values of 0.1 and 0.3 were assigned to all 

other locations. Table 5.2 summarizes the assigned values for each cross section. It is 

noted that the values are the same for both the Existing and Developed Condition models. 

Ir 
Phillips, J. V., Ingersoll, T. L., 1998, Verifcation of Roughness Coefficientsfor Selected Natural and Constructed 
Stream Channels in Arizona, USGS Professional Paper 1584. 
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Table 5.2 

Summary of contraction and expansion coefficients 

5.4 ' Cross Section Description 

New cross section data were generated for river mile stations 0.35 through 0.79, using the 

new two-foot contour interval mapping developed for this project. Cross section geometry for 

each new river station was developed by generating a digital terrain model @TM) from the 

mapping data and digitally querying the DTM along the cross section alignment to create a set of 

elevation versus station data. Cross sections were oriented perpendicular to the predominant 

flow-path. Hinged cross sections were used to approximate the flow of floodwaters through the 

left (northern) overbank area. 

Cross section station and elevation data at river mile stations 0.43 (upstream face of 

bridge) and 0.40 (downstream face of bridge) were to obtained along an alignment that is parallel 

to the face of the bridge. A skew factor of 0.707 (45 degrees) was then applied to each section to 

project the section perpendicular to the flow path. 
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Developed condition cross sections are modifications of the existing condition cross 

sections to reflect the improvements proposed for the Goldmine Village property as indicated on 

the. 

Plots of the Existing Condition and Developed Condition cross sections are provided in 

Appendix E.2. 

5.5 Modeling Considerations 

5.5.1 Hydraulic Jump and Drop Analysis 

No significant hydraulic jumps are expected for this reach of Sols Wash and 

there are no drops present. Most flows for the 100-year flood are expected to remain near 

or below critical energy and all flows are considered stable based on the criteria set forth 

in State Standard Attachment 3-944. 

5.5.2 Bridges and Culverts 

The US 93/89 bridge is the only hydraulic structure included in the model. The 

bridge is situated at 45 degree skew to the roadway and is comprised of six reinforced 

concrete box (RCB) cells. The bridge data, like the bounding cross section data, was 

entered into HEC-RAS with an original orientation that is parallel to the bridge, and then 

adjusted by a 45 degree skew (factor of 0.707) to project the geometry perpendicular to 

the flow in Sols Wash. The interior walls of the RCB cells are modeled as piers. 

Figure 5.1 indicates the bridge modeling settings used in both the Existing and 

Developed Condition Models. After a couple of test runs, it became evident that the 100- 

year water surface was within one foot of the low chord elevation. When performing 

"Pressure andlor Weir Flow" calculations within HEC-RAS, the program was set to use 

the upstream energy grade line elevation to check for pressure flow in the bridge. This 

will result in conservative water surface elevations upstream of the bridge which is 

desirable for this study. 

Ar~zona Department of Water Resources, 1994, FIoodway Modelrog Standardsfor Supercrrtrcal Flow 
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Figure 5.1 

HEC-RAS bridge modeling settings 

5.5.3 Levees and Dikes 

The existing floodwall downstream of the US 93/89 bridge is modeled as a levee 

in HEC-RAS to assess the backwater impacts on the bridge. However, there are no true 

levees or dikes within the project. 

5.5.4 Islands and Flow Splits 

Islands - There are no significant or specifically modeled islands within 

CLOMR area. 

Flow Splits - The portion of US 93/89 north of the bridge has a low point in the 

highway near the Cavaness Avenue intersection. Flooding in the left overbank is 

concentrated at that low point, with some flows overtopping US 93/89 and the rest 

draining back into Sols Wash. During the October 2000 storm, floodwaters overtopped 

US 93/89 causing flooding and damage to the downsheam homes and park. The peak 

e discharge estimated for that event was approximately 8,500 cfs. Accordingly, it can be 
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expected that significant overtopping of US 93/89 would be expected during a 100-year 

flood. 

Estimation of the discharges overtopping the highway are accomplished by using 

the lateral weir operation within HEC-RAS. A rating table for the weir flow was 

generated using an uneven weir program.5 Figure 5.2 is a graphical plot of the weir 

rating relation developed. Copies of the program output are included in Appendix E.4. 

The rating table was coded into HEC-RAS to correspond to the portion of the highway 

between the left overbank endpoints of river stations 0.52 and 0.48. 

US 93/89 Weir Rating Curve 

2062.4 2062.9 2063.4 2063.9 2064.4 2064.9 

Elevation, in feet 

Figure 5.2 

US 93/89 Weir Rating Curve 

P~omam was originally developed by the Ohio Department of Natural Resources (ODNR) and was based on a 1968 . ~ 

u<(;s publication enritlrd; Technirllrrer ofll'arer-Resobrczr /n~,esrigaris o/rhe L'nlred.Y/ares GeologicnlS!rrvel: 
Book 3,  Chuprer AS, Mearuremenr ofPeok Uircnorge or Dnms b, 11rdirecr .Method (USGS, 1968) 
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5.5.5 Ineffective Flow Areas 

Ineffective flow areas were set to model a one to one contraction of the flows 

into the US 93/89 bridge, and to constrain the effective flow area to bridge opening for 

the cross sections bounding the bridge. The ineffective flow limits are indicated on the 

cross section plots in Appendix E.2. 

5.5.6 Supercritical Flow 

The HEC-RAS computations default to critical depths for several of the river 

stations modeled. Both the Existing and Developed Condition models were run in 

supercritical mode to check for highly supercritical flow and the possibility of significant 

hydraulic jumps. Tables 5.3 and 5.4 summarize the subcritical and supercritical results 

for the Existing and Developed Conditions modeling. For the Developed Conditions, a 

third model using the mixed profile option of HEC-RAS was used to check for 

controlling profile. 

At this time, HEC-RAS cannot perform the mixed profile analysis and run the 

lateral weir optimization at the same time. Accordingly, the discharges resulting from the 

developed condition subcritical model with the lateral weir optimization were hard coded 

into a new steady flow data file. That lateral weir was removed from the Developed 

Conditions geometry file, and using the new steady flow data file, a mixed use run was 

executed. Table 5.5 summarizes the results of that run. As indicated by the data, the 

flow regime within the main channel is at or near critical depth for most of the reach. At 

about river station 0.57, the profile transitions to subcritical due to the backwater caused 

by the bridge. The flow at transitions to subcritical due to the backwater caused by the 

bridge. The flow at this transition point is only mildly supercritical and hence, no 

significant hydraulic jump is expected to form. For the purposes of this CLOMR, the 

Developed Condition subcritical results are used for the floodplain mapping. Reference 

Plates 1, 2, and 3 for locations of the referenced river stations. 
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Table 5.3 
Summary of subcritical and supercritical flows for Existing Conditions modeling 
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Table 5.4 
Summary of subcritical and supercritical flows for Developed Conditions modeling 

e 
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Table 5.5 
Summary of Developed Conditions mixed flow regime modeling 

5.6 Floodway Modeling 

Floodway encroachments are only analyzed for the Developed Conditions model. For 

river stations 1.12, 1.00, 0.90,0.35, and 0.22, encroachments are set at or very near to the same 

location as those indicated in the current FIS floodway. The right bank encroachments for river 
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stations 0.79 to 0.43 are set at the proposed top of bank for the Goldmine Village project. The 

left bank encroachments are the same as those in the current FIS floodway. All encroachments 

were set using Method 1 and it was also assumed that no flow is lost over US 93/89 for the fully 

encroached condition. 

5.7 Special Problems 

5.7.1 US Highway 93/89 Bridge and Overtopping 

The current FIS study assumed that all flows in the left overbank would return to Sols 

Wash upstream of the bridge. This is probably due to the presence of what appears to be a small 

berm that ran parallel to the highway on the west side. Additionally, the old bridge was modeled 

using the special bridge routine within HEC-2. A review of the HEC-2 output revealed that a 

headloss of only 0.3 feet was calculated by HEC-2 through the bridge. This appeared to be 

significantly small, especially for a location where the floodplain constriction is so significant and 

the bridge is skewed so harshly. As a check, the special bridge card was removed from the data * set and the HEC-2 model was re-run. With the bridge, the energy gradeline and water surface 

elevation at the upstream face were 2061.93 and 2059.37 feet. Without the bridge, the results for 

the same location were 2062.57 and 2060.89 feet. It is unlikely that the bridge increases the 

eff~ciency of the system and therefore, the original modeling results are suspect. This is 

important in that the new modeling presented in this report indicate that pressure flow occurs at 

the bridge for the 100-year flow. This translates to water surface elevations that are as much as 

3.8 feet higher than those in the Effective FIS and a corresponding backwater condition that 

extends approximately 400 feet upstream of the bridge, where it eventually matches or is below 

the Effective FIS floodplain. See Section 5.9.3 for a detailed comparison of the old and new 

results. It is reiterated that this increase is not due to any improvements proposed by Goldmine 

Village, but is a result of more detailed modeling of the bridge using the updated tools in 

HEC-RAS that better identify the flood hazard. 

For the Developed Condition model, approximately 1,500 cfs will break out over the 

roadway and continue easterly through an existing neighborhood. The flows will not return 

directly to Sols Wash, but ultimately will flow easterly to the Hassayampa River. A new flood 

hazard Zone A delineation is proposed (see Plate 3) to map the flood hazard associated with the 

overtopping flows. The current Zone AE boundary east of the highway is maintained with the 
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exception of modified BFE's. The limits ofthe new Zone A were established by connecting the 

point at which overtopping begins near the endpoint of river station 0.52, with the Zone AE 

delineation for the Hassayampa. 

5.7.2 Town Well Site 

Currently, the Town of Wickenburg operates a municipal water supply well within 

project area. The well is located within the floodway at river station 0.48 on the right overbank 

about 50 feet south of the existing top of bank. The Town has chosen to keep the well at its 

current location and has agreed to work with Goldmine Village to raise the wellhead and 

surrounding infrastructure to an elevation that is above the proposed 100-year flood. Dual 

protection of the well will be provided in the form of a retaining wall immediately adjacent to the 

well and the bank revetment proposed with this project. The Concept Grading Plan in Appendix 

F, illustrates the typical channel section adjacent to the well improvements. 

5.7.3 Error and Warning Messages 

a There are no modeling error messages and the warning messages primarily deal with the 

defaulting of calculations to critical depth and minimum specific energy. The minimum specific 

energy messages were checked by conducting the supercritical and mixed flow regime analyses 

previously discussed. Other messages included warnings of divided flow and changes in velocity 

head that exceeded the set tolerance. All results were checked and the warnings were found to be 

inconsequential to the modeling accuracy or results. 

5.8 Calibration 

No calibration was performed for this model. 

5.9 Final Results 

Results are presented herein for the following models: 

Existing Conditions with weir optimization (Table 5.6) 
Developed Conditions with weir optimization (Tables 5.7) 
Comparisons of the Effective FIS, Existing Conditions and Developed 
Conditions modeling results (Table 5.8) 
Developed Conditions Floodplai~loodway with hand-coded discharges (Table 
5.9) 
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5.9.1 Existing Conditions 

Table 5.6 summarizes the results of the Existing Conditions modeling. A 

significant volume of the 100-year flow is conveyed in the left overbank area. At river 

station 0.52 the left overbank discharge is estimated at approximately 3,100 cfs. Once 

that flow reaches US 93/89, approximately 2,034 cfs overtops the highway with the rest 

returning to Sols Wash upstream of the bridge. The bridge calculations indicate that the 

floodwaters seal the upstream face and cause a pressure flow condition. This results in a 

short backwater effect upstream through river station 0.52. 

5.9.2 Developed Conditions 

Table 5.7 summarizes the results of the Developed Conditions modeling. The 

widening of the main channel decreases the flow in the left overbank and generally 

decreases the water surface elevations throughout the improved reach. The main channel 

velocities are increased slightly due to the greater volume of runoff being conveyed by 

the main channel. At river station 0.52 the left overbank discharge is estimated at 

approximately 2,260 cfs. The flow overtopping US 93/89 is reduced to approximately 

1,500 cfs. 

5.9.3 Comparison of Models 

Table 5.8 provides a comparison between the Effective FIS, Existing Conditions, 

and Developed Conditions modeling results. As previously discussed, the most notable 

change is the base flood elevations within the 400 foot reach just upstream of the bridge. 

See Section 5.7.1 for further discussion of this area. 

5.9.4 Floodplain and Floodway Results 

Floodway analyses are only performed for the developed condition model as this 

is the basis for the CLOMR request. Table 5.9 summarizes the floodway data presented 

in the typical FIS format. 
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Table 5.6 
Summary of Existing Conditions modeling results 

US 93/89 Bridge 

0.90 14413 2073.1 2078.9 2078.3 2080.2 0.0080 12.8 2409 1339 1.00 

1.00 14413 2078.1 2083.2 2083.2 2085.4 0.0085 15.3 1541 1093 1.24 

1.12 14413 2082.3 2088.5 2088.5 2089.9 0.0044 12.2 2067 881 0.92 
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Table 5.7 
Summary of Developed Conditions modeling results 

0.42 U S  93189 Bridge 

0.43 13553 2051.3 2063.2 2057.9 2064.1 0.0009 7.5 1809 232.1 0.39 

0.48 13553 2053.5 2063.4 --- 2064.5 0.0016 8.4 1737 308.2 0.50 

Lateral Weir Rating Curve 

L 
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Table 5.8 
Comparison of Effective FIS, Existing, and Developed Conditions modeling results 
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Table 5.9 
Developed Conditions floodway data table 

Page 5- 19 

6101 South Rural Road, Suite 1 10, Tempe, Arizona 85283 
Phone: 480-752-2124 Fax: 480-839-2193 



Technical Data Notebook 
Goldmine Village CLOMR - Wickenburg, AZ 

0 
5.9.5 HEC-RAS Files and Output 

Table 5.10 is a matrix summarizing the project files and associated plans for the 

HEC-RAS analysis. Detailed output for each of these plans are provided in Appendix D. 

Table 5.10 
Summary of project files for CLOMR submittal 

6101 South Rural Road, Suite 110, Tempe, Arizona 85283 
Phone: 480-752-2124 Fax: 480-839-21 93 

Notes 

Duplicate Efiective Floodplain and Floodway 
provided in this plan 

Existing Conditions geometry with weir rating table 
subcritical analysis, 

Developed Conditions geometry with weir rating 
table and subcritical 

Developed Conditions geometry with no weir 
analysis. Discharges reflecting loss to weir flow in 
natural conditions are hard coded in steady flow data 
file. No weir flow losses assumed for floodway 
model. 

Appendix 
for 

Output 

D.4 

D.5 

D.6 

D.7 

HEC-RAS 
Plan 

so1206w.pOl 

solsCLOMR.pO4 

solsCLOMR.pO2 

solsCLOMR.p07 

Modeling 
Condition 

Duplicate 
Effective 

Exisf;i.ng 
Cond~ttons 

Developed 
Conditions 

without 
Floodway 

Developed 
Conditions 

with 
Floodway 

HEC-RAS 
Project 

sol206w.prj 

solsCLOMR.prj 

solsCLOMR.prj 

solsfJ,OMR,p j 
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TOWN OF WICKENBURG 
155 N. Tcgner. Ste. A.  Wlckenburg, Arizona 85390 (928) 684-5451 

Phoenlx Line (602) 506-1622 FAX (602) 5M-1580 

DATE: A?RIL 30TH, 2002 

TO: FRED CARPENTER, TOWN MANAGER 

FROM: GERALD STRICKLIN, TOWN PLANNER 

RE: REQUEST BY P&J INVESTORS (PHIL & JULIE RICHARDSON . 
to Move Sols Wash Well) 

The Town's SoisYVash is located an property, which is 
surrounded by property owned by P&J Investors (P&J) (Exhibit "A). 
Much of the property is located within the regulatory Flood Way as 
established by the Federal Emergency Management Agency (FEMA). 
The Well Head is located approximately 40 feet'from the bank of the 
wash. Flooding may, from time to time, overtop the bank and 
inundate the area around the well. 

P&J has submitted a letter to the Town dated March 25TH, 2002, that 
asks that the Town consider moving the well to an alternate location 
(Exhibit "B"). 

Town Engineer, Wendell Folkerts initial response to the letter is 
attached as Exhibit "C" 

After obtaining additional information, Mr. Folkerts subsequently 
determined that the base of the well should be raised by 1,5 feet to 
meet ADEQ standards and avoid possible problems with the 100 
year flood. The100 year flood has an elevation of 2062. The top of 
the pump base is 2061.5 or one-half foot lower than the 100 year 
flood. According to the Arizona Department of Environmental Quality 
(ADEQ) the base should be a minimum of one foot higher than the 
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: elevation of the 100 year flood event. In this case the base should be 
. ' raised 1.5 feet. 

P&J has submitted a preliminary plan for the development of the 
property (Exhibit "D) and has asked that Council consider moving 
Sols Wash Well. It is P&J's contention that moving the well would 
enhance their development as well as mitigating flood risks to both 
the well and surrounding neighborhoods. 

P&J has hired a hydrologist to study the property. It is their intent to 
file an application with the Federal Emergency Management Agency 
(FEMA) in an attempt to show that additional property can be moved 
out of the floodway and made available and safe for development. In 
order to achieve this state certain modifications will have to be made 
to the channel. P&J contend that making the channel more efficient 
will reduce the flood elevation and thereby mitigate inundation and 
flooding problems. 

The hydrologist has suggested that moving the well is one way to 
open up the channel, increase the carrying capacity of the wash, and 
mitigate the potential for overflow and neighborhood flooding. This 
would allow the water to have a straight shot through the bridge 
rather than being forced to the north, which causes it to back up and 
spill over the banks of the wash into the surrounding area. 

The Technical Review Committee has beeri briefed and discussed 
three possible scenarios or options that the Council may wish to 
consider. 

1. Do NOTHING: Leave the well in its' current location at the . . 
existing height. This would leave the well exposed to possible .. 
inundation. The well has been in place for 60 or 70 years and 
has not, at least in recent years, been effected by flooding. 

COST TO NOTHI.NG 
$000.00 at this time. 

2. LEAVE IN PLACE AND RAISE THE BASE TO MITIGATE POTENTIAL 
INUNDATION HAZARDS. The Town Engineer has estimated the 
cost to raise the well at $62,000.00 (Exhibit "E). Amortization 
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of this expense assumes that the well, in its' current location 
will continue to serve the Town's needs and will not be in 
conflict with any flood mitigation or development projects that 
the Town would like to see accomplished. 

Russell Willis, Director of Public Works has indicated that the 
casing was filmed last year and is in good condition at this 
time. 

..... COST TO RAISE AND PROTECT.. $62,000.00 

3. DRILL A NEW WELL IN A DIFFERENT LOCATION. This option would 
require that a suitable location be acquired and a new well 
be drilled and the old well closed in conformance with 
environmental.regulations. Certain equipment from the Sols 
Wash Well could be salvaged and is not included in the 
estimated wst to move the well. 

Prior to drilling a new well, a productive location would need to 
be found which would require the services of a hydrologist. 

COST TO RELOCATE WELL 
............ Hydrologist.. $ I 0,000.00 

.......... Drill and case. $1 50,000.00 
.... Pipe, fittings, etc.. $30,000.00 

.................. Electrical $ 20,000.00 
Close old well.. ......... $ 20.000.00 
Sub Total $240,000.00 

P& J has offered the land to relocate the well on the property 
they own and intend to develop. The initial offering was located 
on the old APS substation (Exhibit "A"). Potential problems with 
this site have been identified including possible contamination 
from old APS transformers and adequate production of water. 
A hydrologist would have to evaluate the site as the Town 
Engineer has indicated that the sub-surface geology in the area 
may not be conducive to water production. The sub-strata may 
have cut off the aquifer. 
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If a satisfactory location on the property owned by P8tJ can't be 
found then PROPERTY ACQUISITION may become an 
additional cost. It has been suggested that a likefy location may 
be the Boetto property that the Town purchased last year. A 
hydrologist would have to confirm. If Town property were not 
available then market rates would drive the acquisition costs. 

FLOODWAY IMPACTS 
Options #I and #2 do not mitigate the flooding problem along 
Sols Wash. The hydrologist hired by P8J contends that moving 
the well will allow mitigation measures to be accomplished that 
will eliminate or reduce over topping from the wash that from 
time to time has inundated Coffinger Park and the adjacent 
neighborhoods. 

By memo dated April 29*, 2002, Russell Willis, Director of 
Public Works concurred with the Town Engineer's 
recommendation that the pump base be raised I .5 feet at a 
cost of $62,000.00. (~xhiblt "F") 

Mr. Willis also indicated that if P&J Investors would like to move 
the well that the $62,000.00 could, with Council approval, be 
contributed to that effort. 

A T :  Exhibit "An Location Map (zpaees) 
Exhibit "B" P & J letter (2 pages) 

Exhibit "C" Town Engineer Letter (3 pages) 

Exhibit " D  Concept Plan (6 pages) 

Exhibit "E" Cost Estimate from Engineer (2 pages) 

Exhibit "F" Memo Public Works Director (2 pages) 
2 
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April 26.2002 

Town of Wiokenburg 
155 N. Tegner Street, Suite A 
Wickenbwg, AZ 85390 

Attn: Jemy Stricklin, Town Planner 
: %IS Wash 

I have received additional information 'dn the water surface for a 100 yea? storm went 

ar Sols Wash Well and 1 am now able to provide an estimate to correct possible fkd ing  

p~blcms. 

The flwd watn level wiU be 2062. Thc tap of fbc pump b m  is 2061.5 
meaning that the fl& level wiB be Cinches above thz base. 
The base should be a minimum of one foot above fload elevation meaning that 
the base should be a minimum of 1.5 fwt higher. 

m Raising the pump and piping comwtion is very similar to the job we did at 
Mariposa Well in 1991. Bid price for that jvb rms $42,500. Adjusting for 
tcday's price% (1 1 yean at 3.5% compomded) would be $62,000. 

Sincerely, 

Yost and Gardner Engineers 
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Town of 
APR 2 $ 2 3 2  

155 N. Tegner, Suite A Wickenburg, Arizon 
(928) 684-5451 

Phoenix Une (602) 506-1622 Fax (602). 506-1580 

Date: Aprll 29, 2002 

To: Fred Carpenter, Town Manager 

From Russell Willis, Director of Public Works 

Re: Sols Wash Well 

Wendell FolkeFts of Yost and Gardner Engineers has received additional iilformation on 
the water surface for a 100 year storm event at Sols Wash Well. The flood water level 
will be 2062 feet. The top of the pump base is 2061.5 feet meaning that the flood level 
will be 6 inches above the base. The base should be a minimum of one foot above flood 
elevatJon meaning that the base should be a minimum of 1.5 foot higher, Raising the 
pump and piping ~Onne~tion is very similar to the job we did at Mariposa Well in 1991. 
Bid price for that job was $42,500. Adjusting for today's prices (11 years at 3.S0! 
compounded) would be $62,000. 

In talking to Wendell, I concur with his recommendation of raising the pump base 1.5 
feet at a cost of $62,000. If P & J Investments would like that welf moved, we could 
contribute $62,000 towards the cost of relocating the well. 
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AGENDA ITEM M-3: 

I MOVE TO DIRECT STAFF TO PROCEED WITH THE SOLS WASH WELL 
RELOCATION PROJECT AND GOhlTRIBUTE $62,000 WITH THE 
REMAlNDER OF COSTS TO BE PAID FOR BY THE DEVELOPER 
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Councllmember Johnson asked I Ute Town spent $82,000 on the well, could Marlcopa 
County Rood Control tell the Town the well had to be relocated. He stclted he wan In laMr of 
the wll lmprowments and supOestsll statf obtain a statement from Flood Contml lndloatlng 
they would be in fawr o l  the improvements. Town Manawr Carpenter reporled slaff had a 
meetlng scheduled for thls Thursday wlth Mlke Ellegood ot the Flood COntMi Dlstritrlot and 
suggested taklng hlm to the project site for his oomments and posslbly a pmllminary 
Indloatlon. Councllmember Johnson fen Flood Control would be ecstatic wlth Phll's proleat 
and the Town's well imprwemeMs, 

Mr. Richardson asked Council, wlth regard to whatever declsion tlley made thls evening, H 
they could provide hlm with a letter stating thls ws what the Town planned to do so he could 
move forward with the prolect. Mayor McDermott suggested Phil use a copy of the mlnutea In 
lleu of a letter from the Town. Mr. RlChardson agreed. 

Darrell Sin@eton, resident, addressed Council by stating thls proleat was an answer to hk 
prayers tor 15 years. He hes been trylug to dlvert the water through the brldge 
unsuccessfully and he has managed water all his ilfe. Mr. Singleton felt more should be done 
Including removal of the b.Bes hanging down in the flowing st-. He also discussed the 
problem once the water dld pasn through the bridge and strongly urged the removal of debds 
sudr as m bodies and cement pleoes from the ahannel. Mr. Singleton complimented 
Caundl lor considering thie iseue. 

Counoilmember Girilrd mentlaned me Cassandm Wash Ouffall would be cut oft or shortened 
because Phil's wall would run along there. They also discussed the passlbllity of turning the 
outkall line appmxlrnately 33 degrees. Mr. Rlchardsan responded it was Gounty property Ar 
whloh he would nmd to abtaln authorlzauon prior to maklna any modifiostlans. 

MOTION: MOVUI To A- w E S ~ M ~ T ~  882,000 PROJECT TO RAISE WE SOLS 
WASH WUL TO AN ELEVATION OVER M E  1 W YWI FWDD W N  ELNATION AEl 
S W G S E D  BY COUNCILMAN GRWlD AND AS REVIEWED BY Y08T & BARDNER 
ENOINEEAG. SUBJECT TO FURTHER R M f W  BY MARlCOPA C O U W  FLOOD 
CONlRDL MBTRICT 

BY: CWNGILMEMBUI SOHNSON 
SECOND: COUNCILMEMBER LANE 

Counoilmember Badowski stated the Town dld not have anythlng budgeted for thb project and 
expressed aancern about going ahead wlm It. He felt It waa the developer's ~sponsiblllly to 
ensure the well was sa(B and the tarmmovlng lor the pro)eot did not ne@tlve& imps@ the 
well sltn. Following further lengthy dlseusslon, 

VOTE: 6-1-1 (BadowsW. No/Robart&mmed) MOTION PASSED 

I hereby cerclly that the foregoing is a W e  and ram!& mpy 01 a portlan of the rnlnutes of the r@ulw rnsntlng d 
the Wlokenburg Carnmon C o u d l  held on h e  ZOn day of May, 2002.1 lulther camfy that the meetlng wur duly aslled and 
held and that a quorum was prsaant 

cMnflud Ulls Twmly-Flm (213 Dny of May, PO02 . 
L u -  

omna Vlvona, Town Clark 
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WlaanbW EOmmm CmnclI Hlnutw 
May PO, 2W2 

4. Discusslon/Actlon On A Request By P & J investow For The Town To Relocate The 8018 
Wash Well From Itr Current Loration 

Counollmember OirW reported he met with Ruml l  Wlllle, Public Works Dlractor, Phil & 
Julie Rlcharrlkon, and Wendell FollcerCs, Town Engineer to diaows vsrlous oonoepts regerdlng 
this issue. They walked the property and reviewed the Town's optlons. He was suggesting the 
Well be raisad by three feet, a pmtecthre retaining wall be construnted around it and a one 
foot thlok aoncrete pad be construoted to facilltate necessary maintenance and rqairs. 
Councilmember Birard stated Council provided Mr. Richardson's englneer with information to 
run a model to determlne the effect on the floodwater wlm each available optlon. Wth the 
option of ralslng the well, Sols Wash would be widened by 48 feet. The model ran with five 
feet between the well pad and In actuality it would be adjacent to the pad. There was a one 
foot dlfferenoe with the model run with regard to the wash wldenlnp and it would change 
from 12,800 d s  to 13,184 Cls. This scenario would provide a now that 18 81.5% of 
Alternathre A at a cost to the Town of $82,000. Councilmember Qirard felt the co=t to shut 
down the well and drill a new one would be at least 8200,000. He proceeded to the display 
board and dnnv a configuration of hls proposal including the wall to be conslruded lour feet 
out on aaoh slde of the well head, the plmement of a wlng for structural protection, and 
ralsing the well thm feet. In order to pmvlde enough room to work on the well, Ulw would 
construct a platform. 

At the oonaluslon of Councilmember Glranl's presentation, Mayor MEDermott asked If the 
Town Engineer had reviewed hla re~mmendation and oontirmed the cal~latl0IlS presented. 
Councilmember Glrard replled yes and d is~~ssed the advantages of hla recmmmendatlon 
including eliminating the high cost d a new well, the well w o ~ l d  be more protected from 
flood waters, the flood water (ns would be reduced, and with the new development it muld be 
above grade. 

Councilmember Lane questioned the change In ralslng the well from 1 'h feet to 3 feet as to 
the cost to the Tom. Councllmember Glrard replled the cost dlffewnce would nat be 
slgllicant. Councilmember Lane asked If this optlon preoluded the developer trom bullding 
the wall on the north slde of the wash bank. Councl~member Qlrard stated he fell It may 
reduoe the lenglh but would not ellmlnate the need tor the wall. 

Phil Richardson stated that Councilmember Badowski reque?.ted at the May 6. meeting some 
addltlonai studies on the different flow rates. lhey oommlssioned their engineer to mnduct 
the studles that have been provided to Counc;il notlng all of the d s  flows. He felt moving the 
well was the best way, but even with Councllmember Glrard's altematlve, the ds would be 
reduced slbnlflcWy. 

Following lengthy dlscusslon, Mayor McDermntt summarized the issue as follows: 
J Currently, the 100  yea^ now oapaolty at the brldge Is 18,045 d s  
J The floods of last yea* were B,S00 ab 
J The water over banked the mads at the 8,600 cls rate 
J Al l  of the scenarios provided by P&J investors and Councilmember Glrard would tmpmve 

the altuation markeedly 
J Mr. Glrardbs remrnmenllatlon would handle 15,184 ds  whloh is appmxlmately 5,000 d s  

mnm than what was p ~ k i 0 ~ s l y  handled 
J Approximately 90% of the worst-case soenario of M a t  mlght happen at that location 

wuld be ellmlnated for a cost of $82,000 

It the well we ralsed without protection, the mi quoted was $62,500 and il the well were 
mlooated it would cost approximately $240,000. Mayor McDermott Indicated he was lncllned 
to go with ralslng the well wlth protection for appromimately $82,000. 
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March 5,2002 

Mr. Scott Ogden 
LE. FULLER 
6101 S. Rural Road, Suite 110 
Tempe, Arizona 85283 

RE: Surveying & Photogrammetric Mapping 
Sols Wash CLOMR 
DTM, Inc. # 22017 
LETTER OF CERTIFICATION 

Dear Mr. Ogden: 

Databased Terrain Mapping, Inc. completed field surveys and photogmnmetric mapping of the 
aforementioned project based on a request fiom your ofice. The data delivered includes hardcopy plots 
and electronic files for the topographic map coverage, digital terrain model and ortho-rectified imagery. 

This letter certifies that the photogrammetric map data delivered on CD-ROM (Volume. Label 
020301 0859) was completed to National Map Accuracy Standards for lW=100', 2-foot contour interval 
mapping based on ground control survey data provided by our office . The electronic image included on 
the CD (tiff & tfw files) is ortho-rectified and bears the same standard of accuracy as the topographic 
map data. 

Lee Harben, RLS, Certified Photogrammetrist 
President 

-- 
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JE Fuller 
Sols Wesb CLom - wickenburg 
D?hL I x .  Proiect N&r 220 17 

EiAD83 NA.U83 NGYD29 ?-JAW88 
R. No& East Grnd. Elev. 

S w e y  was conducted with GPS KTK, using Marimpa County GDACS Po~nt 4012 as the 
base point (Pt 1). and checking into Mariwpa Couaty GDACS Point 4NJ1 (Pt 2) for 
primary oontrol. 

Point 3 on the above list i s  FEMA ILM 3254 - recovered brass cap IS descnid on FIRM 
MAP "04013C0255 G" 

Point 1 1 on the above list is an O&I poial from FEMA RM 605 - fomd as d e s n i  on 
FIRM MAP "04013CM55 G" Thr point could mt be occupied by GPS becaw* of 
ovehmgiing mid mof at the strucmre. ~ ~ n t i o n a l  measu~ements from the o m  
p o d  h k  to the RM validate the published NGVD 29 clavadin 

The rrswltont compa&ons rslobiish the NAVD83 eicyoaions us 
NGVD29 + 2.26 f '  

Some of the pbotogrammehic control points wen? set as "Photo ID" rather than placing 
"targets" in deveioped ~MIS, All pbtopmmmic control points within the map area 
(other than *he two recovered RMs) are described as follows: 

Point 4 - P h o t o ~ c  target - Set conon picker spindk (flush) on mtural ground 
between Yavapai and the d o a d  tracks at the southeast comer of Washington and 
Yawpai 

Point 5 - P h o t o ~ c  target - Set cott~n picker sgindie (flush) south of m h s d  
tmcks on privnte praperty between two nmntmkp southwea of barbed wire fence. poinr 
is +/- 100 nortlnvesf of hM ~~ on small mound along railrod right-oEway. 



Poirn is apPrc'~&uterS. 2.25 miles we,:-northwest of rhe inersection af Vlashington yd 
Yavapai &ng thc sou& side of the rzjlrc>ad. 

Point 6 - Ph>iogramwtric targel - Set corton picker spindle (flu* along south side of 
railroad wach on flat gmyound in arrt tiolding co~litruciion men&. Poi-I! is k i o w  
(nonh of, t:ur base of ailill. Point is approximately (1.55 d e s  west-nc&west of the 
h e m t i o n  of Wajhington and Y a ~ p i l i  along tk south s i c k  of the rdrolc! tracks. 

Point 7 - Neirr Chcmut & Ya~apai - Inside mgle point of s idewi  r~orrh of ;overed 
walkw4y entrance: to wi. 

Point 8 - .Wale - centerline of Caveness S h e t  - five houses Esst of Highway 
93/89. 

Point 9 - Natural g o d  at the noaheast corner of a T!- 20MO' concrete slab at he west 
end of Pahn Drive (+I- 25 fwt west ofthe end of the Cul-de-sac in the mobile home park 

Point 10 - Photo-Cric target - Set cotton picks spindle (flush) east of Highway 
93189, ean of the south end ofthe Superg MoteL Po& is set at east md of cleared area 
south of the driveway ino the mobile home area and approximately 20 feet north of the 
wood pole power line. 

DATTAB.4SED TERRAIN MAPPING, INC. 
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a 1200,1081228.6900,452393.7100,2084.60,FULLER CONTROL PT.4 
1201,1082125.2453,451494.1918,2065.10,HVC 5 
1202,1081369.6322,452452.4460,2084.58,HVC 4 
1203 ,1082708 .2051 ,452101 .3084 ,2063 .75 ,ADOT BD BLNK 
1204,1082726.7767,452085.8123,2063.47,S MH 
1205,1082542.7102,452432.0863,2056.88,N F WL 3 .5  
1206,1082513.1299,452527.4542,2055.99,NE F WL 4.1 
1 2 0 7 , 1 0 8 2 6 1 2 . 4 2 4 4 , 4 5 2 2 6 1 . 8 4 6 7 , 2 0 5 6 . 9 0 , N E  WNGF WL 4 . 6  
1 2 0 8 , 1 0 8 2 5 7 9 . 2 9 7 7 , 4 5 2 4 2 0 . 3 0 2 0 , 2 0 5 5 . 7 1 , B L  
1209,1082900.1270,452545.1743,2054.76,HYD BK S I T E  
1 2 1 0 , 1 0 8 2 7 8 7 . 2 7 4 0 , 4 5 2 1 6 9 . 4 8 7 4 , 2 0 5 8 . 1 6 , C R B  GUT 
1 2 1 1 , 1 0 8 2 7 4 4 . 7 9 3 6 , 4 5 2 1 9 5 . 2 2 3 6 , 2 0 5 6 . 9 6 , C R B  GUT 
1212,1082643.5063,452242.9230,2056.52,CRB GUT END BS 
1213,1082630.4448,452252.2080,2056.28,BS CONC 
1214,1082212.6554,452333.5244,2065.70,0S E MAC 
1215,1082257.0657,452310.2928,2063.44,0S 
1216,1082323.5352,452274.5120,2058.36,BS CONC 
1217,1082363.3810,452256.1470,2056.99,BS CONC 
1218,1082409.9094,452230.5539,2055.52,BS CONC END GAB 
1219,1082441.7287,452219.7552,2052.6l,BS C S  GAB 
1220,1082688.2033,452093.4809,2053.62,END WNG BEG RIP 
1221,1082680.0081,452097.2259,2052.20,BS WSH 
1222,1082719.8148,452078.1338,2063.10,TS CORN CONC 
1223,1082778.1436,452063.5002,2063.80,W ED CRB 
1224,1082822.1105,452042.5892,2063.71,ANG CRB 
1225,1082861.8571,452025.3432,2063.43,SHT 
1226,1082912.4944,451999.6738,2063.29,SW CORN MAC 
1227,1082948.7134,452094.6963,2059.25,CS 
1228,1082868.9437,452133.1295,2058.46,CS 
1229,1082825.6993,452152.0158,2060.31,CRB GUT 
1230,1082237.1824,452435.8897,2064.88,CRB APRN MAC 
1231,1082280.1387,452417.4312,2061.37,BS 
1232,1082365.0128,452385.3609,2057.63,BS CONC 
1233,1082395.8466,452366.7233,2057.98,TOP WNG ANG 
1234,1082415.9843,452344.5897,2062.86,TOP WNG ANG DECK 
1235,lO8240l.8026,452350.5464,2063.85,WALK I N  WALL END 
1236,1082449.2970,452328.4657,2062.93,DECK DS 
1 2 3 7 , 1 0 8 2 4 8 2 . 8 0 1 6 , 4 5 2 3 1 2 . 1 2 5 2 , 2 0 6 2 . 9 4 , D E C K  DS 
1239,1082516.3980,452295.7636,2062.97,DECK DS 
1239,1082549.8986,452279.6340,2062.90,DECK DS 
1240,1082583.7928,452263.2059,2062.93,DECK DS 
1241,1082618.3248,452246.3950,2062.89,DECK DS OUT WNG 
1242,1082659.7960,452123.8481,2062.84,DECK US I N  WNG 
1243,1082627.1828,452139.3833,2062.86,DECK US 
1244,1082593.4115,452155.6449,2062.91,DECK US 
1245,1082560.1404,452171.6886,2062.85,DECK US 

Field Survey Notes Appendix C.2 
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1246,1082526.0154,452188.2641,2062.85,DECK US 
1247,1082492.3308,452204.4976,2062.85,DECK US 
1 2 4 8 , 1 0 8 2 4 5 9 . 7 3 6 8 , 4 5 2 2 2 0 . 0 6 7 1 , 2 0 6 2 . 9 3 , D E C K  US S O  FACE 
1249,1082416.4692,452242.2548,2064.02,IN CORN WALL WLK 
1250,1082674.5723,452117.9336,2063.81,IN CORN WALL WLK 
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GENE?hi NGTE j: 
Constructi On Speci i i  c z t  i on - Arizona Department c" 

TransDortat i on Standard Speci f icat ions for  Road and 
Bridge Construction. E d i t i o n  o f  !990. 

Design Specifications - 
ACSHTO Srandard Spec i i i ca t i ons  f o r  Highway Bridges, 
16th Ediiion !996 and 1997 Interim. 

Dead LoaCt - Dead Load includes a l  iowance o f  .25 pounds 
De- sauare foot f o r  f u t u r e  wearing surface. 

Sei sml c Performance Category L 1 Acc = 0.04 gl 

inVenTOry anti operatinq r a t i n g s  f o r  HS20-44 are i n  
accordance with ACSHTO Manual f o r  Condition 
Evaluation of aridges. E d i t i o n  o f  1094. 

Seo SD 1.04 

Reicforcino steel sha l l  ccn'orn t o  ASTM Speci f icat ion 
A615 CI1 re inforc inC seal :  be furnished as Grade 

A !  I bend dimensions fo r  re in fo rc iny  steel shai l be 
Out-70-Ou? Of  bars. A i l  Placement dimensions f o r  
re in iorc in5 stee! shai i be t o  center of bars unless 
noted otherwise. 

Stresses: ... Su~erstructure except b a r r i e r s  f 'c  = 4500 psi  TY? ICAL SECTION (Deck ... f C  = 1400psi ;  
Scale: 1'=15'-0 Barriers..  ........................ f '  c = 4000 psi  

Abutments .... .: .................. f '  c = 3000 psi  ............................. P i e r  f '  c 2 3000 ps i  
t Bottom Slab ...................... f '  c = 3000 psi ..... APPROXIMATE OUANTIT IES  A l  l O~her Class 'S' concrete f ' c = 3000 psi  

Grade 60 Rei nforcemen~ ........... f s = 24000 os i 

Gimension~ shal l not be scaled from drawings. 

J O I N T  NOTE: 
A !  I Retaining Wal I s  shal I nave construct ion jo.in+s spaced 

a t  not more than 30'-0 apart  o r  as shown. Reinforcing 
Deta i l  Number stee! shal l ~ r o j 8 c t  th rough the  jo in t .  Footings may be 

continuous w i t h  no j o i n t .  
Drawing Number I S- !. *=OF** l  

El evd t i  on Uarker 

Structures Sect i o  
6-19. 11 . . 
Standard detai l 

. . DO NOT SCALE 
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I+ 
Right bank at river station 0.66 

Left bank at river station 0.66 
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. . -.-. . , 

Right bank at river station 0.61 
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Goldmine Village CLOMR - Wickenburg, A 2  

k: 
Left bank at approximately river station 0.59 
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.. , ,... > ,  . 
b,:; &:,: 

Left bank at river station 0.52 
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i ' 

Left bank at river station 0.48 

Right bank near river station 0.48 
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- 
Looking DS of US 93 Bridge at left bank 
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Goldmine Village CLOMR- Wickenburg, AZ 

~ h b t o  3 of SE to NW panorama looking at area US of US93 bridge. Note Cassanc 
Wash outfall pipe headwall center picture 
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Goldmine Village CLOMR - Wickenburg, AZ 

Looking easterly down Cavaness Ave at approximately river station 0.61 
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Goldmine Village CLOMR- Wickenburg, AZ 

~ o o k i n ~  southerly from near the left endpoint of river station 0.71 into left overbank area 
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Goldmine Village CLOMR - Wickenburg, AZ 

i g  US93 from near the right endpoint of river station 0.57. Note the I 
sidewalk improvements and no evidence of berming. 

new 

bridge 
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D.2 - Cross Section Plots 
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Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Gsam: Existing Con&?ims_weir rating Flax FIS Flow Da$ - ExCond-SubC 

River = Sols Wash Reach = Reach 1 RS = 1.12 Cmss Section 1.12 horn CBA S M y  Developed Condiion FP 
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Station (fl) 

Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Gsam: Usting Conditnns-weir Wing Flow FiS flow Data - ExCond-SubC 

River = Sds Wash Reach = Reach 1 RS 1 1.00 C m  Se&n 1.10 from CBA Study Developed Conditon FP 

, , , , 

8000 8500 9000 9500 10000 10500 

Station Mtl 



Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
k m :  Existing Condis-weir rating Flaw: FIS Flow Data - ExCond-SubC 

River = Sols Wash Reach = Reach 1 RS = 0.90 Cmss Sadion 0.90 from CBA Study Developed Canditon FP 

+ 
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Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Gwm: ExiJting Condt!nns_web Wng Flow: FIS Flow Data - ExCand_SubC 
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Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Geom: Existing Conditions-weir rating Row: FIS Flow Data - ExCMld-SubC 

River = Sols Wash Reach =Reach 1 RS = 0.76 Developed Conditon FP 

Station (ft) 

Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Geom: Existing Conditions-weir rating Flow: FIS Flow Data - ExCond-SubC 

River = Sols Wash Reach = Reach 1 RS = 0.71 Developed Conditon FP 
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Crit PF I 
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Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Geom: Existing Conditions-weir rating Flow FlS Flow Data - ExCond-SubC 

River = Sols Wash Reach = Reach 1 RS = 0.66 Developed Conditon FP 

station (ft) 

Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Gem: Existing Conditions-weir rating Flow: FIS Flow Data - ExCond-SubC 

Rver = Sols Wash Reach =Reach 1 RS = 0.61 DevelDped Conditon FP 

Legend 
. 
EG PF 1 

WS PF 1 
.. + ....... 
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Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Geom: Existing Conditions-weir rating Flow: FIS Flow Data - ExCond-SubC 

River = Sols Wash Reach = Reach 1 RS = 0.U Developed Conditon FP 

+ 

Station (ft) 

Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
O m  W b n g  CMdlm-wetraUw R w  FIS F W  Data - ExCmddSubC 

RIW = SOLS wwh ~ w d l  = ~ w d l  l RS = 0 62 Bern !ate-! Wr atLen OB Wsw Mends to D W W  CMdIfa, FP 

Station (ft) I 
. 5  



Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Gewn: ExisUng Conditions-weir ratlng Flow: FIS Flow Data - ExCond-SubC 

River = Sols Wash Reach = Reach 1 RS = 0.48 Lateral Weir OveAow at Lefl OB Developed Condiin FP 
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Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Qwm: Existimg Conditionsyeir Flow: RS F W  Oate -ExCond-SubC 

Rlver = Sols Wash Reach = Reach 1 RS = 0.43 first Cmss S e n  US of US Hwy93 8- Devdoped W i t a n  FP 



Sols Wash CLOMR Plan: Existing Conditions -Weir Rating-SubC 
Gem: Existing Conditions-weir rating Fiow: FiS Flow Data - ExCond-SubC 

Wver = Sols Wash Reach = Reach 1 RS = 0.42 Developed Conditon FP 

Station (ft) 

Sols Wash CLOMR Plan: Existing Conditions - Weir Rating-SubC 
Geom: Existing Conditions-weir rating Flow: FIS Fiow Data - ExCond-SubC 

River = Sds Wash Reach =Reach 1 RS = 0.42 Deveioped Conditon FP 
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Sols Wash CLOMR Plan: Existing Conditions - Weir Rating-SubC 
Gem Exwng Condtmns_welr muno F l m  FIS Flow Data. ExCaod-SubC 

I Rwr = Solswash Reach r Reach l RS = 0.40 Fmt Cms Se&m Downsbarnof US W e 3  Bridge Dawloped Condlton FP I 
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Sols Wash CLOMR Plan: Existing Conditions - Weir Rating-SubC 
Geom: Existing Cwditions-weir rating Flow. FIS Flow Data - ExCond-SubC 

River = Sols Wash Reach = Reach 1 RS = 0.22 Cmss Section 0.22 fmm CBA Shrdy Developed Conditon FP 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
Gaom: Developed CondRions-weir rating Row: flS Row Data - DevCond-SubC 

R h r =  Sols Wash Reach = Reach 1 RS = 1.12 Cmss Sectim 1.12fmm CBAShldy Developed Candiion FP 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
h. Developed Conditions-weir raNng FIO& FIS Flow Data - DevCond-SubC 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
G e m :  Developed Conditions-wdr rating Flow: FIS Flow Data - DevCond-SUM: 

River = Sols Wash Reach = Reach 1 RS = 0.64 Cmss Sedmn O.gO from CBA Study Developed Conditon FP 
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Sols Wash CLOMR Plan: Developed Conditions - Weir Rating-SubC 
&om: Developed Condiions_wefr r h o  Flow. FIS Flow Data - DevCMld-SubC 
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Sols Wash CLOMR Plan: Developed Conditions - Weir Rating-SubC 
Geom: Developed Conditions-weir rating Flow: FIS Flow Data - DevCond-SubC 
River = Sols Wash Reach =Reach 1 RS = 0.76 Developed Conditon FP 

Station (ft) 

Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
Geom: Developed Conditions-weir rating Row: FIS Flow Data - DevCond-SubC 
River = Sols Wash Reach =Reach 1 RS = 0.71 Developed Conditon FP 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
Gwm: Developed Conditions-weir rating Flow: FIS Flow Data - DevCond-SubC 
River = Sols Wash Reach = Reach I RS = 0.66 Developed Conditon FP 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
Gem: Developed Conditions-weir rating Flow: FIS Flow Data - DevCond-SubC 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
Geom: Developed Conditions-weir rating Flow: FIS Flow Data - DevCond-SubC 
River = Sols Wash Reach = Reach 1 RS = 0.57 Developed CMditon FP 

Station (fl) 

Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
W m :  I ) e W p e d  CondRione-1M mRng Fbw FIS F B w  [gB - O e W - S W  

Legend 
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Sols Wash CLOMR Plan: Developed Conditions - Weir Rating-SubC I 
Geom: Developed C~ndilians~weir rating Flow: FIS Flow Data - DevCmd-SubC 

Rver = Sols Wash Reach = Reach 1 RS = 0.48 Lateral Weir Overflow at Lefl OB Devalooed Condiion FP 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
Gsam: DevelopedCondHions_weirrsling F1ow:FISFlwData-DevCond-SubC 

River= Sols Wash Reach = Reach 1 RS = 0.43 First Cmss Section US of US Hwy 83 E w e  Developed C d i n  FP 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
Geom: Developed Conditions-weir rating Flow: FIS Flow Data - DevCond-SubC 
River = Sols Wash Reach = Reach 1 RS = 0.42 Developed Conditon FP 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
m: Deeoped C a n d i t i ~ s ~ w d r  mUng Flow: FIS Flm Data - DevCond-SubC 
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Sols Wash CLOMR Plan: Developed Conditions -Weir Rating-SubC 
Geam: O d o p d  CandiWons-weir rating Rwr: FIS Fiw Data - DevCand-SUM: 

River = Sols Wash Reach = Reach 1 RS = 0.22 Cross S&n 0.22 imm CBA Study Devebped Conditon FP 
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D.3 - Uneven Weir Analysis 
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US 93/89 Weir Rating Curve 

2063.4 2063.9 

Elevation, in feet 
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D.4 - Duplicate Effective Model 

.. , ,' 
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SEE--5 version 3 .0 .1  lb.1 1001 
0.8. - Corn of mSi*.are 

~ydrologic winemring center 
609 Se00md Street. $*it. D 

~ s v i . .  c.rifomia 95616-4687 
($16) 756-1101 

OsmsLly Tit1.1 B!+iCabe Pffactiv. V1Ww.y Gaclictry 
m-tW Vile c ~ : \ ~ ~ o ~ ~ c ~ ~ \ ~ s u ~ ~ \ P - ~ I I I ~ ~ \ M E - E E E \ ~ o ~ ~ O ~ W B O ~  

lloX Ti t l e  2 Duplicate Etfactisa V1Whl.Y VloX Data 
?am mile r:\projor~a\EO~0aulr\~llmvsll\h~0~0-~0~0~0\~012066.t01 

0.79 PI) 1 
0.69 PS 2 
0.6 PP 2 
" <  n - 2  
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.... ~- 
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The 1ose was gzaafex t h . ~  1.0 f t  10.3 I). between the currrnt  m d  p-i- 0rO.S 
s e ~ r i ~ n .  mi. may indicate the nus ior addieirma~ cross section.. 
hum th. .tYld.rd .e.p it.~.ti"., "M Ch. .B-ed "Lte* .W€.C* "I. set a w l  to 
c r i t i c a l  depth, t h e  c i lo l l a r sd  water suzfic. same bnok b e l w  c r i t i c a l  depth. This indicates 

mt th-. is a ..lid maE.%riC.i ms1... m e  PLOW- aofaulted ro c r i t i c a l  depth. 

. . . . - - - . 
Top Width l f t l  
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8 E MS. ( t t l  0.01 am 8~ imoresl 32.22 9.13 16.84 

9ims1  Pbe e n u w  s w a t i o n  could wt be balLno.0 within the aps0ifi.d n d e r  of iforationa. Tbs 
oromram S ~ ~ B C L M  the v a t u  ~urirca tha t  had the l e e a t  amount of error between s o m ~ u t d  

~ ~ ~~ 

Yld .~@yl*d Val"... 
w-inga anergy loas rss great.= than 1.0 e t  10.3 m). bat.w.cn the cuxrent mdprsv ious  smsa  

sec t im.  =hie may inaioate the oecd f o r  additio-1 cross sac t ima .  
warming: nuring the standard s tep i tsrat lens ,  when the aseunsd refer aurtacc raa  set equal t o  
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Warning* w i n g  the atan-d s t ep  i t e r a t t o w ,  v b n  the  urm-d W=ksr svrtlcs re. Set -1 t0 
c r i t i c a l  depth, t h e  e s i c u i ~ t e d  rat.. .urfaca c a s  beak below s r i t i c a l  wth. =his indicate= 
that  thera is no,: a val id  mbcr i t i ea l  answer. program defaulted t o  c r i t i c a l  depth. 
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Data 
St. 

8563 
8719 
8849 
9156 
9451 
9561 
9688 
9917 

10060 

-i.g'*. Val".. a m  I 
Bra n V I I  8t. n Val 8ta 11 Val Bra 7.1 8 ta  a V a l  

8508 1 8769 ,065 9175 .025 9520 ,065 9958 .025 
10045 ,065 

=.a. El.. l f t l  
Val Bead 1st) 
1.8. Plar l i t1  
-it W.S. ( f r )  
P.0. 81"Pa ( f t H t )  
0 Tot., Iafsl 

a** 1sq f t l  
=la IcPsI 
Top Width l f t l  
Avg. Ve1. I f t l s l  
By-. Depth ICtI 
Con". Lc*sI 
I.tt.d P... ( f t l  
She- I l h l s ~  f t l  
8fZ.u. Power I l b l l t  s1 
CUD v o l w s  lacre-ftl  
Nn SA (acres1 

I-ing, DiVicMd *lo. C0mP"L.d to* t h i s  ~~...-..Ction. 
warning, TM loso was weat- tlu. 1.0 f t  10.3 nl .  -tween the w e n t  a d  pravious croae 

s.ction. =his  may indicate h h .  need fo r  dd i t im.1  cross meti-. 
: -ing.s n rnlues rer. c-sited t o  s ingle  -1- i n  the -in c-el. 

P.O. Slav 1st) 
Ye1 Bead ( I t1  
w.8. n.v ( s t )  
C t i t  W.8.  I f t l  
*.a. 810p. I I t / f t l  
a me-i cots1 
w Width ( L t l  
vsz mt.1 i r t l s l  
,,.x rm Wth l f t l  
m v .  Total Icl.1 
Length "tb. l f t l  
Y i m  Ch P1 l f t l  

Element  
nr. n-v.1. 
bath Zen. ( f t l  
.lo" M s  1.s t t l  
=a. tsq f t )  
Plo. icts1 
Top width I t t l  
AVS. "el. I r t l a l  
eyd.. Wtn l i t )  
c.,nv. 1Ct.l 
wetted Per. ( f t l  
8he.x llbl*q f t l  
Sr...m Po- l l b l f t  -1 
CUD "01-a I.c.(l-ftl 
CUD SA lasrasl 

w m i n g :  m e  ~ e l o c i t y  head changed by more than 0.5 S t  10.15 n). lhis may indicate  th. need f o r  
.dditiO..l 0.0.. ..ctions. 

wuning% e n e r n  lose ram w e a t e  than 1.0 it (0.3 ml. bstwa.n the -rent . ~ d  previ~u.  C I O ~  

..CtiO,,. This may i.di~~C. the DiO.6 to* Idditi0n.l crocr* .actions. 
w u n m g i   ha p u a o r i o  search method f a i l a d  re wnr.rse on s r i t i c a l  d v t h .  =he p r o s -  w i l l  tw the  

CZOSS a s c r i m  a ~ i c s l s e o u l t  meraoa to r i d  c r i t i c a l  depth. 
wtei lym%r.g-s n v a n ~ s  m . e  c w o e i t e d  to silull. - 1 ~ e  i n  the main a-1. 

stati.; Pl."*tiO. 
st* Pl*V 

8960 2080.6 
'1088 2068.5 
9145 2074 
9518 2074.3 
9666 1068.6 

35 
St. 

9001 
9115 
9313 
9585 
9699 
9911 

10059 

St. 
9080 
9214 
9412 
9644 
9741 
9959 

10075 

sw srr: ~ s t t  ~ i g h t  ~eng ths :  =err  channel night coat i  Mntr. Bmm. 
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B.O. Ble. ( f t )  
V e l  Bead l f t l  
R.S. B1W (fL1 
Crft A.B. l f t )  
E.O. Slop. I f t I f t I  
0 Total Iafsl 
Top Width I L t I  
"el T0t.l I f t l d  
LWI chl Dpth ( I t1  
COIIV. ~ot.1 (CIS) 
~ e n g t h  wtd. l t t )  
Ytn ch P1 Ifel 

2076.41 Plem-t >eft OB 
1.13 VL. n-val. 0.045 

1014.92 Reach m. l f t l  489.00 
1014.91 slow &re= Is= f t l  1521.28 

0.001658 Area 1.. f t )  1521.28 
14413.00 Flow IcfSl 1536.46 

961.18 Top (lid- ( f t )  872.83 
7.03 hvg. Vel. I f t la l  4.95 
1.21 By&. mprh (ELI 1.74 

211180.9 Cons. ICE.) 110125.1 
491.80 wetted Per. l i t )  817.44 

1058.90 B b a T  I1hl.P f t )  0.50 
1.94 Stream Pow*= Ilbr'ft S) 2.50 
2 . 3  NI YolYLIe leEl.-ft) 56.33 
0.00 ~n SA (.ores) 30.53 

warning: 

a e z w  awntion omld not bm balanced r i r h i n  the specified numbs. of itsratianir.  The 

progxam u0.d ~ r i t i c . ~  depm for the  w ~ e r  SYZIIE. pnd oontiaued en with ths aslculationa. 
Divided. *I.. c ~ p u l e d  for  *hi. crosa-seetion. 
TI1e e n e w  10s. re. meat.' than 1.0 f t  (0.3 101. between tbe a n e n t  m d  FeViOU. cross 
section. Thi. .uy i.diC.t. th. n.. d tar Mdlr ional  cro.. section.. 
rnli.. th. itsr.ndYd .tep ite*.tion., "hen the  ~..um.d rarer .wf.c. was set e.s1 to 
Eritic.1 depth, the calculated rater suctacs came bask hmlor c r i t i c a l  dwtll. Thie indicl ts* 
that the.. is not a val id  e v b ~ ~ i t i c a l  answer. ~ h s  pmgram defru1t.d ro c r i t i c a l  depth. 

x.0. El-v l f t l  
Val 8m.b l f t )  
W.S. P1.V I f t )  
crir  W.S. l t t l  
z.0. Slop. lCt / l t )  
0 TOr.1 ICf*) 
Top Width ( I t1  
Vel TOL.1 (It/.) 
yu f h l  Dpth l f t l  
Eon.. mt.1 (~f.1 
-9th Rtd. l f t )  
sin ch Sl i f t l  

Peach lra. l f t l  
,lo" Are. 1.q it) 
&re. (.q fL1 
Ilm lcfs) 
~ o p  width If t l  
*"g. "el. IfV.1 
wdr. Dtlpth ItLl 
CMV. I c f d  
Wetted PeT. l f t l  
she.* Ilb1.q t t l  
sfram a01.x IlbICt e l  
mm volume Iae.r-Cr1 
mm SA lacrssl 

.nuw e w ~ i o n  could not ha ba1.ns.d within m e  s p e ~ i c i e d  n w s r  01 i terat ions.  Tb. 

progru, usad critical depth f o r  th. water surface and continued on w i t h  the  calculations. 
The en- loss  ram greatmr than 1.0 f r  10.3 ml. betr.an tha sm(y1t and pr-ions cross 
seclion. *his nay indicats  the need to r  additional cross s.otiona= 
W i n g  the standsrd at- i terar iana.  *en tha asamad ratex surl.0. was set w.1 t o  
cririo.1 depth, the caxcuiatsd "atex -cam c lo .  back b e ~ m  c r i t i c a l  depth.  his indicates 

th.t thsre i n  not . subcriric.i ulsrsr. me program deeaulrad to s c i r i c a l  desth. 

St. 
9034 
9332 
9503 
9720 
9868 

10031 
10100 
X0184 
10291 

~~~. n v.1ue. I.-. 6 
St. n V a l  St. n Val st. Val St. n V a l  8Ca Val 

11910 1 9332 ,065 9710 ,025 9760 ,065 9973 ,025 

B.0. E1.v l i t )  
Val Head lCtl 
R.S. B1.V IfC1 
=it 1.8. lr t)  
B.O. S l o p  I f t l f t )  
0 mt.1 le t s )  
Top llldLh l f t l  
el T0t.l (ft1.I 
u ch1 Dpth ( f t l  
Con". Total Icfsl 

p1emeC.t 
It. n-V.1. 
Ma& L-. ( f t l  
FLOW M a  1s. Ctl 
,.re. 1.q Ctl 
SLOW ICfSI 
Top Width l f t l  
*vg. "el. l f t l s )  
Bydr. Depth If t I  
con.,. 1cre1 
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a g ~ h  wed. l e t )  503.60 wetted P~T. (*=I 9116.10 77.08 210.99 
i n  cb 81 l f t l  

O l ~ h a  
1064.20 Shear I l b l a q  f t l  0.45 1 . 8 5  0.78 

3.01 (itreem Dower I l b l l t  S) 1.70 25.77 2.87 
,rot. Loss (Lt) 1.78 Nn Volume l acre-Lt l  39.88 28.16 34.45 
C II B U1.S l i t )  0.01 Nn SA IaCrBel 10.42 4.14 15.60 

w.-i~,gi me amern e ~ a r i o u  could  b e  balanced w i t h i n  tha e p s c i t i a d  nunbar oi i t e r a t i o n s .  me 
prom- "Bed cricics1 depth f o r  the ..re* surf.". and  cont inuad  en w i t h  th. cn1cul.tim.s. 

~ u n i n g s  ~ i r r i d a d  :la ~ w u r a d  t o r  t h i e  cmsa-section. 
w-ingi TM energy loas was s e a t e r  tun 1.0 if (0.3 11. b e t r e e n  t ~ e  c v r r a e  and n r e v i ~ u e  = m a *  

..otien. Thi. mry indicst .  t h e  need f o r  l d d i r i o m l  ems. section.. 
narningr DU~W the s t a n d a r d  e ~ e p  i teratien. ,  when ~ h .  ammmed rater s u r f a c e  was set equal to 

c r i t i c a l  depth. t h e  c a l c u l a t s d  water surface 0- back below c r i t i c a l  depth.  This indicate.  
t h a t  t h w a  i. .at . "*lid .*C.itiS.l .II*"... a. nmg..n d e r l v l t e d  to s r i f ic .1  depth. 

B.0. EL- I € t l  
Ye1 Bead ( f t )  
W.S. Elor l f t )  
E r i k  W.S. l i e )  
l.0. Slops l c t l r t l  
o m e a l  (ore) 
 TO^ width ( r t )  
v e i  mt.1 i f t l e l  

011 Dgth l i t 1  
con-. mt.1 ices1 
smsth wtd. (LC) 
LUn cb 61 Ice) 
Alpha 
sxcLn U1.s I f t l  
E L P U1.m ( f t l  

Area 1.q t b l  
llor ICtBI 
T w  Width ( I t )  

*.Ltsd Per. 1 s t )  
Shear I lhISQ f t l  
Beream sower I l b l t t  s) 

w-ing1 The -erw aquat ion  could not b e  ha lurcad  w i t h i n  th. m e c i s i d  numbs 0 s  ikemLlons .  TM 
px0gr.i. uued sriLis.1 depth Lo* tb. xaeer surface a M  continued on w i t h  the c a l c u l a t i o n s .  

w a n i n g :  me m e w  10.. XU grea tax  e m  1.0 t e  10.3 n l .  b e a e n  tba w e n t  ma previous crose 
. s t i o n .  This UY i n d l c e t e  t h a  naad fo r  .dQiLlo-l orosa SeCLions. 

I-I-: w i n g  the .r.p it.r.tions, rhn the ass-d r a t e  surface .as s.2 -1 co 
c ~ i t i c . 1  d m t h ,  th. c.IsYI.L.~ water SYTLIS. C U B  back b.10- ~riLIc.1 daptb. This lndlsataa 
Lh.t there Is DOC v11Id . u b ~ r ~ I i ~ . l  -U. Ih. nmm.i. O.f.ulli.d t o  srltls.1 dapth.  

u n n i n g . .  n v.1uas nm- 4 
at. rn Yml St. = Val St. II Val St* 4 7.1 

8192 1 9446 ,065 9928 ,025 10075 .06S 

sank stat = e f t  n i g h t  ~ e n ~ i t h . ~  h e f t  channel t i g h t  c o e f f  cents. man. 
9928 10075 515 505 505 .1 .3 

CROSS S.ffmU O W ' m  PXOfil. IPP 1 

&.a. elm (:el 1069.17 PI-t = e r r  on channel n i g h t  on 
vel meed l f t l  1.48 w t .  n-v.1. 0.201 0.025 0.065 
R.S. S lav  IfL) 2067.69 -oh Len. (it) 515.00 505.00 505.00 
Ei-it W.B. If=) 2067.69 810" 1.Q fC1 1161.41 1000.03 759.74 
l .D.  Slop. ( f t l f t l  0.001751 I n .  i t )  2469.61 1000.09 759.74 
a *oral  l c r s l  11459.00 slow (=fa)  1763.66 11114.40 1880.96 
Top Width (LC) 1688.(ll Top Width 1 s t )  1011.31 147.00 464.45 
vsl  ~0t.1 I f t f s )  3.42 ~ v g .  "el. I r t l a l  0.71 11.11 2.08 
Uu 011 DPtb  l i t )  9 By&. W t h  ( i t 1  2.29 6.80 1.64 
~1. . .  mt.1 l c f s l  215613.4 COmv. l o t s )  33621.8 111882.6 30139.0 
C.(ul(ltb Vt4. l f t )  505.79 Wetted Per. l f t l  1017.72 148 .61  165.61 
lin Ch E l  l fk l  1059.10 Shear (Ib/sq * t l  0.39 1.16 0.18 
N D h r  8.16 Stream W*rr ( l h / f t  S) 0.28 12.85 0.58 
Vx'Ctn WeLI l f t l  1.44 Nn Volume laarm-it)  17.70 19.47 26.73 
c c x ~ 1 . 8  I f t )  0.00 em (.srasl 8.93 1.83 11.69 

I l m l n p - :  me energy -*tion muld not b e  b a l m c a d  wi th in  t h e  s p e c i f i e d  n*sr of itsati-. Ih. * p r w r a m  "sad c r i t i c a l  d a p t b  f o r  t h e  rater s u r f a c e  m d  continued en wi th  t h a  calculetions. 
.ming: Dividsd flow EDmpvLad f o r  this croes-soObiOil. 

a ingi  me e n e w  l o s s  IIU 5.~1k .x  LM. 1.0 s t  (0.3 n l .  bmklssn the o u r r e n t  .M previoul  =roes 
seatiom. T h i s  mav i n d i c a r e  the  need f o r  additien.1 cross sec t ions .  
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*it 1.8 .  l i t )  
l.0. Slop. I fCIf t l  
0 r o t a 1  ICfII) 
Top Width l f t )  
"el Total ICtl*) 

ml  Dgth l f t l  
Con". TOL.1 ices1 
Length Wtd. I t t )  
*in m Z l  ILL) 
NnM 
rrctn 7.0.. I f t l  

2061.91 Plemsnt 
2.56 16. n-vnl.  

2059.31 Belch Len. l e t )  
2058.19 PI*,, m a  IS% e t )  

0.003591 )YU l s q  i t 1  
15045.00 Blow l c f s )  

205.80 Top Width I f t )  
11.71 aw. "-1. I f t l s )  
1 Bybr. m p t h  l f t )  

211198.1 Eonv. Ic fs l  
IaLLsd Pa. l f t )  

2051.40 Shear l l h / a q  f t l  
1.19 #tram P(IP(II I lbI fL 

R1. VO1um. IaCre-ft)  

I.0. E1.r l f t l  
Ye1 8e.d l f t l  
W . 8 .  =lo7 IfLl 
c=it  W.S. ( r t )  
*.a. Blop. l t t l l t l  
0 ToL.1 (El.) 
To3 width 1 s t )  
"el Toea1 ILtl*) 
Yu ch1 Dpth l i t )  
eee. mtal l o t s )  

m L h  l t d .  l t t l  
,in ch P I  IfL) 

Alp- 
W.Cr. LO.. I f t )  
C * = ,.om. l t t l  

"b. n-va1. 
Uach ZeS. l f t l  
slow II.. I.. f t l  
Ara. 1.q tt) 
ll0" 151(1) 
Top width IIkl  
avg. 7.1. ~ r t l e l  
By&. m t h  l f t l  
con-. (sf.) 
I.ttd per. l e t )  
8 h . u  I l b l e a  f t l  
S t r u n  Power I l b l l t  S) 
CY. VOIU.. ( ~ c x e - r t )  
Nli 611 1icr.s) 

l e f t  OB Channel Right OB 
0.065 0.025 0.065 

Right  oa 
0.065 

w-ingt m e  cross eec t ion  to ha .n-d v e r t i c a l l y  dur ing  t h o  c r i t i c a l  depth  c a l c u l a t i o n s .  
w-fng, me mearch no- s a i l a d  to conver(le on c r i t i c a l  depth.  c ha p r ~ r -  rill t r y  rha 

cross s a c t i o n  . ~ i c e l s a . n r  method to f i n d  o r i t i c r l  depth.  

-~-~-- .~-  ~~ 

Station Elevat ion  Data nU.- 17 
st. .1.. St. 1 st. P1.r st* me. St* Ill." 

9566 2062.89567.917 1063.99627.305 2061.19637.203 2063.29661.601 2062.1 
9689.521 0 6 9 . 4  2064,19776,482 2064.79801.348 2051,89830.214 2051.7 
9866.978 2051.69941.748 2050.69961.116 2058.29981.112 2065.210039.69 2055.2 

Isnnlng'. n v.1u.s n- 3 
lira n V a l  81. n V a l  St. n Val  

9546 .0693803.318 .0259944.748 ,065 

Eamk B t l i  U t e  Riphe L-9-z mtt -el Right Eoefl Contr. 
9803.3489944.718 250 170 105 .3 

-08s 811CTION Pmfi l .  ID. 1 

..a. *lev 1 f t 1  2061.69 ni-t =ere DB 
Vel w a d  I f=)  3.36 W t .  =-Val. 0.065 
W . 8 .  PleT ILt) 2058.31 P I ~ E ~  =en. l e t )  250.00 
W i t  1.8. l f t l  1058.33 Plow Are. Isq ft) 14.36 
P.O. Slam ( f C / f t )  0.001724 Ua. Iaq f t l  44.36 
Q Total Ice.) 15015.00 ?lor lcf.) 143.11 
Top Width l f t l  171.32 TOP Width l i t )  13.59 
v.1 TeL.1 I f L l d  13.74 a v .  "-1. I f t l s )  3.23 
11l mi  mth l i t )  7.73 B/dr. Depth l i t )  3.26 
EMV. mk.1 Ices) 218906.2 WT. lcf.1 1082.3 
Length Wtd. I f%)  117.21 Wetted Pax. ( f t l  15.08 
a n  ch BI ( i t )  2 0 ~ 0 . 6 0  -ax 11b1.s e r l  0.87 

1.15 Seream w e *  I I b I f t  s) 2.80 
rcr .  mas l i t )  0.62 - volume lncre- f t )  61.28 

L I -#a ( c t l  0 . 6  tun SA t acrss l  28.45 

Right On 
0.065 

105.00 
66.66 
66.66 

File: Appendix D-4 DuplicateEfLdoc Appendix D.4 
Duplicate Effetive HEC-RAS Ouput 

Page 9 of 14 



.ingl m e  energy apuaeion could not be belulaed within the specified n w s r  of t e e n t i o n e .  m e  
pmgzau selected ths water surf ioe tha t  had the l eas t  -,ant of error between computed 
and a s m a d  value.. 

warning,  he velocity hela has ehamged by mora than 0.5 f t  (0.15 m). mill may indieate  the meed f o r  
additional cros. a s c t i m s .  

Y-ins: me energy 10.. was greater  tun 1.0 tt (0.3 m l .  between the current uld previmli cross 
saction. This m y  i n d i ~ a t e  the n ~ d  f o r  eddition.1 omss ~ec t ioms .  

w a ~ ~ l n g :  m ~ i n g  the etandard step i t u a r i o r s ,  when the amawed rater surtact, waa set ep.1 to 
c r i t i c a l  depth, the calcvlarad water surface came back h e l a  c r i t i c a l  depth. This indieatss  
that Lher. i s  not a .r.,sa .*critie.l u l s re r .  The progrm deflulted Lo or i t ioa1  depth. 

TOP "idth (Ltl 
"el Total t f t l a l  
Yrr Q1 PDth l f t l  

P ro f i l e  I(PB 

2061.95 
3.16 

2055.+8 
1058.43 

0.001611 
IS045.00 

112.81 
14.80 
7.88 

121418.5 
111.90 

ao50.60 
1.01 
0.68 
0.17 

2 

.I.nont 
*L. n-Val. 
Reach Len. Ift) 
s lo r  are. I.. tL1 

Netred Per. l i t )  
8h.a. I lb/su tt) 
8eXam Power l l b / f t  Sl 

~ a m $ n m l  - ~ e l o ~ l k v  h.lb has chamad b~ nor. then 0.5 it (0.15 n). Thia may indiciee tho need f o r  --..- - - .  
1ddicion.1 &oms aaseions. 

a r n i n g ,   he saction b*a t o  be oxtsnded ve r t i ca l ly  during the e r i t s c a l  &pa cazculacione. 
warning, The puab01ic ae.rch i.thad f.1l.d ro conxergs on criria.1 depth. The pro*.= "ill Lry  the  

croaa section s ~ i c s / a e c u l ~  nnthod LO cind c r i t i o a l  W t h .  

UMin9'. n "alnas nw- 4 
St. n Val St. n Val St. Val a t 1  n Val 

9433 1 9538 ,065 9905 ,025 10101 ,065 

8 . n ~  at.: ~ . f t  night ~mgt-8 r a f t  ~h.nn.1 night coete wtr .  mao. 
9969 10016 615 770 785  .3 .5 

mi t  *.s. (fL1 
=.a. slope ( f ~ I 1 t 1  
a T0t.l ICt.1 
Ton Width ( t t l  
Val Total (tL/S) 
L(U ~1 m t h  ( r t )  
Cons. ~ 0 t h  (eCs) 
L w t h  Wtd. (ELI 
a n  ch n l  i f r l  

*t. n-Val. 
peach Ll. l f t l  
WlOr Are. (W tt) 
Ar.. (a< tt) 
slow Ice.) 
ToP Ridth i f t )  
Avg. "el. I*t/Sl 
By*. Depth lit) 
Con". LCtSI 
".tt.d Pu'. ( f t l  
Bheu (Ib/sp f t l  
stram Power l l b l t t  s) 
c,m v.1-a (acre-f t l  
m (*E=.s) 

night os 
0.025 

785.00 
150.32 
150.32 

1289.57 
19.60 

8.58 

warninqi The v l s w  -Lion could nor be b.1mo.d d t h i n  the  maclf led n&r of i rsrar ions.  TM 
nzeprm usad c r i t i c a l  depth for the rater surface .nd continuad on with the calculations. 

Warning8 The cross-section end point. had to be extendad re r t ioa l ly  f o r  the conputtd ratu  nutace.  
warnings  he energy 10s. was g ~ e a t . ~  than 1.0 it 10.3 nl. betmen t M  c~.r .nt  .nd previous cnrnli 

section. mi. M y  indi0.t. t M  need t o r  i d d i C i O ~ 1  cm.. .. Cti0.S. 
wamlng: mima the  . t . n~ l rd  stm i terat ions,  when tha assumed r a t e r  nunace was see V a l  to 

c r i t i c a l  depth, the c.lculated ratsr aurrace c u e  baa b-lo. c r i t i c a l  m t h .  =his indicates 
thmt there is nor L va l id  edcr i t ic .1  an.1~1. The -rY defaulted ko c r i t i c a l  depth. 

ER08.9 BPCTIOll Omm Profilm HPV 1 

File: Appendix D-4 DuplicateEff.doc Appendix D.4 
Duplicate Effetive HEC-RAS Ouput 

Page 10 of 14 



w chi mth l f t l  9.67 xydr. ~ e p t h  (4 t I  1.17 9.23 3 .72  
!on*. TOL.1 (of.) 0 160481.6 COW. (c ia1  51005.1 185911.5 11501.8 
U1gth wtd. (re) 713.~4 warted par. (zt) 100.75 77.02 39.65 
.in a ~l l i t 1  2048.40 Bhellr l l b l s p  i t 1  0.65 1.91 0.75 

AlPM 1.14 s t r . ~  Power I l b l l t  PI 6.09 19.05 7.13 
aFcen L~~~ I C L )  1 . 1 4  EIY. VOZ- l a c r e - f t )  30.53 31.34 11.81 

wnmi,,.i The ansrgy  sq"atio. .O"ld not b e  h l . n O s d  w i t h i n  tho a p s c i t i a  * m e *  o* i r e r a t i o n a .  The 
prosram ".ad critiC.1 deptb f o r  the rarer -face and c o n t i n u a  on w i t h  t h e  ealculatiorr.. 

x-ing* Rle energy lona waa greets. than 1.0 it 10.3 nl. b e t r e a n  the -rent a n d  p m i o u s  cross 
aec t ion .  This m y  i n d i e ~ t .  t h e  meed f o r  a d d i t i o n a l  cross sac t ions .  

Warning: m i n g  t h e  .t.ndaZd .ten i t e n t i o n . ,  "hen t M  r..un.d water iluriaca ran set epu.1 to 
c r i t i c a l  depth, the oaloula tsd  water eurtace came hack belor crttlcll aepth .  This fndlclte. 
LbaL thore is not I v a l i d  aULI~ritic.1 ~ S W L U .  The progr- defaul tad  to c r i t i c a l  depth.  

s t a t i o n  X l ~ a t i o ~  rut* num- 21 
8LP v st. .lev st* Pl." 6%. El." st. P l a y  

9113 1050.5 9171 2019.6 9508 2049.7 9S16 1050.4 9590 2050.4 
9669 2050.4 9726 2051.5 9119 1051.3 1899 1051 9938 2044.6 
9913 2013 10000 1043 10019 1043 10037 2058.1 10170 2059.3 

10191 1060.6 10331 2061.6 10981 1061.4 10130 2057.8 10485 2056.9 
10541 2056.4 10573 2058.5 10615 2060.4 10628 2063.4 10671 1063.4 
10732 2061 10788 2061.7 

-inpVs n v a l u e s  n"m- J 
st. . V.1 St. n V.1 st. n V.1 

9.33 .DS5 9963 ,025 10037 -065 

U U h  
FrCUL LO.. 1%) 
C a P LO.* ( f t )  

P1.mar.t 
It. n-v.1. 
Reach LUI. l i t )  
,,a urn* Is* tt) 
)r.. 1.- i t )  
slm let.) 
W Width l f t l  
A m .  -7.1. ( i n s )  
ny&. m p t h  l e t )  
E0.V. (El.) 
wet ted  Per. ( t t l  
Shear 1Ibl.q tL1 
s t r a m  oaer  I I b l r t  s) 
Rm "01- l.c.*-tt) 
N. 811 1.cr.e) 

l-ing: Th. m a w  epuat lon  EOvld not b e  balm=- r i t h i n  UIa ap.cifled number Of iteX?lti-. The 
p z w "  used fX'itio.1 d w t h  f o r  th. water m u f a c e  . n d  CODtinusd on w i t h  t M  EalCYlation.. 

r a m i n s ,  r ha c m s ~ - s . ~ t i o n  end point. h.6 t o  b e  u t . n d o d  v a r t i c a l l y  for the c o x w t e d  rater s u e a c e .  
w-ingi me energy l o a s  r.. p.ntw th.n 1.0 e t  (0.3 ml. between the c u r r . n t  and  previous croaa 

..ction. Thi...y irb3ic.t. th. ..cd *or Mdir ioo .1  cro.. aestdons. 
w-ing: w i n g  t h e  s t a n d a r d  ~r .3  i t e ~ a t i o n s ,  r h . n  tho a a a m e a  rater .uf.se was mat a p l u l  to 

cIICIc.1 depth,  t h e  ~ a I N 1 1 1 e d  " a t e  n u t a c e  cusll bat* halo* c r i f i c l l  depth.  m n  l n a i e a t s a  
t a b  t h e r e  i a  not r v a l i d  ~ u b ~ ~ s r i c . 1  .nsr.r. -A. progr- d s t a u ~ t a  to c r i r i c t l  depth. 

-88 BPLTIOII -Fm P r o f i l e  #PP 2 

*.a. . l . v I f i )  
mit  M.8. l i t )  
s.0. szwe l f t l e t l  
Q TOta.1 1~1.1 
Top Width ( fL )  
v-I m t a l  i f t l s l  
*u Chl mth le t1  
Eon". T0t.l l c l a )  
Length ltb. If&) 
u b  m a1 ~ r t )  
AlPM 
s.am zo.. l i t )  
C * ll l f t )  

El-t 
"L. n-Val. 
*.'Ch Len. l f t l  
,lo" Ue. 180 Ctl  
DI.. (.a t t l  
,101 IcI.) 
Top Widtn (Ptl  
Ivg. Val. (ttl.) 
aydr. m p t h  l t t )  
cone. ( c i s )  
wet tad  Per. IIL) 
S h e s  1Ibl.q f t )  
s t r e -  P0"sr I l b l f t  e l  

*-*ng: The .n=w w . t i o n  could  not b. b.l"..Zad with*= Ch. e p r c i t i s d  n w r  of i t e r a t i o n s .  me 
p-an used  criLic.1 d o p a  tor  ths r a t e r  s u r f u r a  and  continued on w i t h  t h e  c l l c u l a t i o n s .  

warning: TM s s l o c i t y  head has  ch.ns*d by .or. t h m  0.5 e t  10.15 n). mi. may i n d i o i c e  the nee6 f o r  
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POBS SPCTIOH R- 801s Waeh 
a, Be.ch I an -8  0.13 

o e s c r i p e i o m  
SLlti.3. .le".fion D.L. nu- 11 

8ta Slav 8tr  Slav St. S l a v  St. El.. St* ale" 

8515 1048 8945 2016.1 9041 2045.1 9141 1041.3 9218 2043.7 
9184 1044.5 9193 1041.8 9299 1046.3 5312 2046.6 9326 1043.8 
PI02 2012.7 9419 2044.3 9418 1011.8 9459 2015 9519 1014.4 
9587 1014.3 9635 1043.5 9692 1044 9714 2043.7 9748 1042.7 
9811 2011.1 9865 1013.4 9'118 2041.9 9961 2plO 10000 2040 

10026 1040 10011 2016.4 10061 2017.6 10126 2047.6 10200 2047.4 
10125 2049.1 10307 1019.1 10380 1049.4 10142 1017.5 10486 1047.5 
10519 1051.3 10679 1052.1 10613 1011.9 1 W 1 2  2052 10770 2050.7 
10831 2049.6 10935 2048.3 

-ing's n Value. nu. I 
sks a "11 st. a val st* n v.1 8tl n Val 

8515 1 9438 . O W  9963 ,025 10044 .065 

svlr Ski: >.St t i g h t  bmgtha: Zelt -el Right Cbeff C a t = .  Pmm+ 
9963 10044 500 505 560 .1 .3  

CROSS BPCrIM O O T m  Drofil. HPF 1 

=.a. Slav  aft1 2048.77 B1.m.D.t l d f t  OQ -el Right 00 
Vel 8e.d let1 1.69 lt. D1-Val. 0.100 0.025 0.065 
1.8.  P l s r  (fL) 1 0 0 . 0 8  ~ a c h  -. (ft) 500.00 505.00 560.00 
Crit 1 . B .  (tt) 2011.08 PlDr iYea 1.P it) BIJt.74 511.011 3 . 8 8  
P.0. 8 1 ~ e  ( f f l f t )  0.005174 UU I I p  f t l  2 3 . 7 4  516.08 3.88 
a r o t a 1  (oror L P O ~ % . O O  PLOI (of.) 7526.98 7514.91 3.11 
TW Width (Lt) 1321.11 Top Width ( f t )  1118.83 81.00 11.38 
7.1 TDLal (ftl.1 4.01 Avg. Vel. ( f t lml  3 14.56 0.80 
ldax Chi Dgth If*) 7.08 q6.r. Depth ( f t )  1.69 6.37 0.34 
EOnv. Tot.> (Elel 109161.1 Con-. (cf.1 1016'11.0 104475.1 43.3 
bulg th  l t d .  l t t l  518.72 Wetted Pm. I f t )  1115.74 81.10 11.40 
U n  O 11 i f t l  1040.00 8 M I .  1lbl.q I t )  0.85 1.03 0.11 
Alphe 6.15 St..- Po*- I IbI f f  a) 1.98 29.56 0.09 

Lo-@ Ift) 2.37 Rm V o l m a  (acre-Ct) 11.78 1.00 11.97 
E t x LO#* ~ f t l  0.35 em 8* (acres) 10.75 1.84 1.40 

(1arni.g~ me ensrw m a t i o n  could n o t  b e  ba lanced  the e p a c i f i e b  nunh= of i t e r a t i o n s .  m a  
promy.  used  c r i t i c a l  depth tor a. rarer surfasa =a continued cn w i t h  th. ~ a l c u l a t i o n s .  

werning: ~ h .  w z o o i t y  h..d ~u ch.ngeb by - 0.5 tt 1 0 ~ 1 5  nl. TUS m y  i n d i c a t e  t h e  need  f o r  

0 lbditiom.1 ores. s a c t i o m .  
n i w ~  me energy loan r a a  gruter than 1.0 tr  (0.3 m). bemean the c u r a n t  and previous cram 

aeotton.  This  may i n d i c a t e  t h e  need f o r  amitionel orosn s s t i o n e .  
w-inqt w i n g  t h e  s t ~ l d a r d  s t e p  i t ~ a t i o n ~ ,  when the a s s m a d  rater s u r f a c e  .*a eet e w l  to 

c r i t i c a l  depth,  t h e  ca loula tad  ware sur faoe  c u e  h a 6  b 6 l o r  c r i t i c a l  depth.  T h i s  i n d i c a t e s  
t h a t  there i a  not a v a l i d  ~ U ~ C ~ I C I C I I  anawe=. p s ~ v m  a e f a u l t e a  to crit ical  depth.  

moss SPCPXOB m m  P Z O ~ ~ I .  #PS 2 

P.0. Dln,  ( fk l  2049.14 XI-t nett 08 Charmel P ight  DB 
"el a s a d  l l t )  1.91 "t. n-v.1. 0.065 0.015 0.065 
W.S. =lev  If*) 2047.23 Reach LM. l t t l  500.00 505.00 560.00 
C r i t  W.S. (st) 1047.23 *la Lrea (as t t l  1756.11 527.71 0.80 
R.0. 8109. ICtISt)  0.006131 Axe* **) 1756.42 517.71 0.80 
a ~ o c a l  cctsr ISOIS.OO n1.r (cf-I ,101.03 7843.10 0.77 
TOP r i d t h  ( f t )  515.00 Top Width ( f t )  463.00 81.00 1.00 
Vel Tak=l ( t e l s )  6.18 Aug. "el. I f t I s )  4.10 11.86 0.97 
Uu Ol Dpth l i t )  7.13 Pydr. Depth 1s t )  3.19 6.51 0.80 
-7. rota1 (cr.1 207988.6 m v .  (of.) 99550.1 108111.8 10.7 
Length lltd. ( i t )  115.9s Webtad Per. ( l t )  165.79 81.10 1.11 
Yln O Xl ( i t )  2040.00 Sbaar < l b l s q  i t 1  1.23 2.10 0.15 
N P ~ .  1.84 s t ream saer ( l a l t r  a) 5.05 31.21 0 . u  
mcm LOBS 1ft1 1.81 om miurn* ( a c r e - f t )  16.111 7.83 11.66 
C L B LOSS l f t l  0.45 - an (acre*) 6.73 1.84 1.20 

warning: m e  energy -tion could no* b e  ba1mc.d wi th in  t h e  s p e c i f i a d  n a e r  of it.ratirms. me 
prwrma "sea o r i r i s a ~  dopa tor t k  ra ter  i m n s c m  and ~ o n t i n ~ ~ e a  on with t h e  c a l m l a t i o n a .  

wumingi me v e l o c i t y  head has ch.ng.d by no- than 0.5 f r  10.15 m). = h i s  m a y  i n d i c a t e  t h e  nsad  f o r  
a d d i t i o m 1  -.s ..ction.. 

Warntngi Th. on- 10.. was 5e.C.r th.n 1.0 f t  10.3 m). b.tW.M the C m M t  and PXWiOYB Cress 
..orion. mi. may i n d i c a t e  t h a  need tor a d d i t i o n a l  arose eastlo-. 

warning; m i n g  the arandl rd  e t . ~  i t a r t t i o m ,  rhln th. amctumed rater s u r f a c e  ran set e w l  to 
c r i t i c a l  depth,  t n a  ca1cu~rt .d rncer s u r f a c e  m e  back below c r i t i c a l  dspm. mi. i n d i c a t e s  
t h a t  thore is not a v a l i d  *&ritic.l anewer. =ha propram d e f a u l t e d  to c r i t i c a l  depth.  

!,.rni,,g, Th. p.r.bo1i. s..rch nathoa Lnilad t. converge on orit is .1 depth. %'he program "ill try th. 
cross s e c t i o n  alicsl.sc.nt..thod t o  f i n d  critic.1 depth. 

CEO88 SECrXON PNILll 8010 Mesh 
-(BI =each 1 181 0.03 

T r n  
De.E.ipriOr., 
8 U t i o n  ziarrarion =at. am- 21 

a St. I St. .lev 8ta =lev  St* 1 8t.I S l W  
8655 2011.5 8730 2011.1 8841 2043.1 8948 1013.3 9051 2042.6 
9168 2041.8 9301 2011.3 9395 2010.1 9476 2040 9661 2039.5 
9840 1038.7 10000 2038.2 10104 1038.1 10183 2031.4 10158 1037.1 

10340 2036.2 10440 1036.1 10571 2034.8 10593 2033.5 10682 2032.3 
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B ~ L  sea2 ~ x f t  night ~ .ngth ls  zert ~ h i ~ ~ h i ~ l  night ~ w f f  mntr. m a n .  
lDlOl 10340 0 0 0 .1 .3 

CROSS SPCTION m m  ?-tile IPP 1 

E.O. P l w  l f t l  
Val Bead 1st) 
W.S. n1-v l f t )  
c r i r  W.B. let) 
B.0. Slope I f t l f t )  
a rota1 lees, 
Top Width Iftl 
vei m t a l  ( f t / e )  
Uu Chl Dpth Iftl 
mnv. mtai (cfe) 
~ e n g n l  wee. Itel 
,'in m I1 let) 
alpha 
smrn LOSS lcrl 

Shear lIb/s(l f t l  
9tr.n Power lIb/ft s) 

volumm (acre-ct) 

CilOSB SICTTOX O W =  Profile *PB 2 

0 file Ovtpur ~ ~ b i s  - standard =able 1 

-ah R i v u  St* P Total m h  Ch I1 
1st.) l i t )  

1.8. 91e.r 
l t t l  

2059.31 
2059.31 

1061.54 
2061.66 

2063.57 
1063.50 

2067.69 
2067.81 

2070.70 
1011.11 

2076.92 
2075.20 

PIOW Area 
1sq f t l  

1278.16 
1119.92 

2159.91 
1023.71 

2142.31 
2389.17 

4217.26 
1998.98 

1531 .51  
1913.13 

2050.66 
1570.34 

mn Width 
l t t l  

105 .80  
162.51 

151.73 
547.26 

1053.16 
194.96 

1588.81 
711.20 

1249.95 
639.00 

961.78 
514.51 

1118.51 
681.00 

1606.47 
849.54 

880.09 
879.68 

1241.84 
1287.00 

1321.21 
545.00 

597.51 
250.50 

652.60 
214.61 

n1.32 
142.81 
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L T a l e  2 

P.O. 91-v 
1st) 

2061.93 
2062.21 

2063.19 
2063.61 

1065.08 
2065.22 

1069.17 
2063.75 

2072.21 
2012.88 

1076.41 
1077.18 

2079.63 
2080.39 

1085.13 
2081.47 

1085.82 
2089.82 

1040.65 
2041.10 

1048.71 
2049.11 

1094.77 
1055.88 

2060.32 
2061.00 

2061.69 
1061.95 

H.S. =lev "*I Bead R C t .  LO.* C L B LOSS 
l f t l  l e t )  l e t )  let1 

Q nsghr  TO^ width 
(fell1 l f t l  
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Technical Data Notebpok 

D.5 - Existing Conditions Model 

6101 South Rural Road, Suite 110, Tempe, kizona 85283 
Phone: 480-752-2124 Fax: 480-839-2193 



P B O m  DATA 
~ ~ ~ j ~ c t  T i t l e :  sols i s h  ffiom 
P.O,aCt r i l e  r .01sama.prj 
Run Data uld Ti.., ,ll?/l001 3158147 W 

Project in mg1i.h -its 

w j e c r  ascr ip t ien i  
P L J lnveskoc~. rnc. - aaldnin. village ffim 
sarc.1 i a  .ppro.-tsly 15 
acres and i s  Iecared along 801s Waah Op8tm of Us W 93 
rloodpllin -Wl 
mip n1-e - mila in .  zoepeculr, T- of wiskenhurg. lVirmu 

r i s r  rrn. t srs rrow mt. - 1rcw4eubc 
slo..il. : xl\p.oj.ct.\~n."rr\~-~~..t\hhh-hh\so1~LVYP.fo3 

cmpUt.tio* mtions 
a i e i c ax  -ta swuka.3 only whmra nscaseq  
conV~ulce  caicui.tion Yscboai ~t hre-. i. n value. only 
~ r i c r i o n  Slog. mmdi AT-W* mncoll~.ncr 
E-tlLiOml n101 Pestma% s"hcritis.1 Plor 

u s m e t r y   itl lei ~ l i s r i n g  condition.-weir rating 
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0 etry rile i x ; \ p r o j e c t s \ ~ o n n u l t \ q _ ~ l v ~ \ h e c - ~ ~ s \ ~ ~ 1 s ~ . g O 7  

38 SECTIOIP R l m z  Sols Wash 
.CB: Reach 1 RSI 1.12 

1mOT 
oeacr~ntioni m e n  saction 1.11 from a Study 

=at. 
St. 
9301 
9693 
9949 
ZOO84 
10180 

21 
sta 
9331 
9198 
9970 
10118 
10165 

st. 
9392 
9872 
10000 
10119 
lOl0I 

alvu st.: ~ s f t  aighr sengthn, chamel night wetf contr. man. 
9949 10062 615 620 630 .1 .3 

CROSS BBETlOll 0- -fils IPF 1 

B.0. S1.Y lft) 
vcl m a d  lftl 
W . 8 .  Blew lftl 
Crit 1.8. lft) 
*.a. slope (fr~ft) 
o mrar lorsl 
Top "16th lftl 
"az T0t.l lftlsl 

A 1 0  
1.CLP LO*. (It1 
C P .I ,.Oms lftl 

2089.89 Ilrment ZeLt 01) 

1.38 WL. n-Val. 0.034 
2088.51 Reach Zen. lft) 615.00 
1088.51 VlDW Area 1.U it) 1110.75 
0.004376 ruse laa Ltl 1140.78 
14413.00 plow (=fa) 6051.38 
880.83 Top Width 1st) 631.80 
9 7  )\.g. "el. lftlal 5.30 
6.31 Bydr. W t h  let) 1.80 

217881.7 conv. (cfn) 91479.2 
618.08 wetted Per. let) 636.26 
2082.30 8h.m 1lb1.a 0.19 

1.83 8tra.m Pore Ilblft Sl 2.60 
3.67 CYI. volwe lrre-ftl 138.73 
0.08 mm SI 1aor.s) 81.52 

I-i.9, * energy .q".tion EOUld not b. balanced r i t m  the SP.Citied nuDDu o?. itsr.tion*. me 
progrm s.1.ct.d th. rats. aureate that M tb. ~...r .o~unt of .rmr between computed 
.nd ..a w e d  V.l"eez. 

.rningi m e  velocity head has changed by more t u n  0.5 ft (0.15 ml. m i 8  may indicate the need for 
1ddlti-1 oross seotiona. 

-,ins: m e  .ne=gy 10s. rs. great.. than 1.0 tt 10.3 ml. between the numt and prariou. cross 
s.ction. -him my indicat. the need for additional c m ~ s  smctions. 

.mingi nuzing the st-d step iterations, rhsn rha as-ed rater  su12e.c. rae mat a w l  t o  
c.itic.1 depth< th. s.lcul.ted ritu nur*.c* 0- bls* belor critic.1 depth. Thl. lndscmrsa 
rh.t thu. is not I subcritio.l w e . .  m e  p r w c m  defaulted to critical depth. 

st. 
8354 
8539 
B 6 1 1  
8967 
9151 
9274 
9117 
9814 
9957 
zoo15 

lannningan n valusa m- 6 
80. m VI1 St. a Vel Sea n Val St. n Y-1 St. n Val 

8262 1 8601 ,065 9271 .025 9314 ,065 9944 ,025 

10050 ,065 

Bank S t l i  Left Right LULBth.l Left Ch.M.1 Riat COeff Wtr. 
9944 100EO 510 560 565 .I .3 

W 8 8  SXCTION ODEPUT PmtilD #PI 1 

z.0. ~1.v (re) 
V-1 Bead (St) 
W.S. .la" I*tl 
CriL  W . 8 .  lrt) 
P.a. 8lOpe Iftlft) 
0 Tors1 lets) 
TOP Width lftl 
V.1 Total (fL/~l 
111l 01 Wrh lttl 
011v. Total ICfsl 
Length wed. (ftl 
Xin Ch PI lftl 
IPha 
!*Ctn LO.8 lfL1 
C P I LOSS ILII 

File: Appendix D-5 ExCond.doc 

Ilo. Are. 1.P it1 
Are. 1.g ftl 
S 1 0 W  lCf8) 
Tog Width lftl 
A T .  "el. Iftl"1 -. W t h  let1 
-7. IEfS) 
wettad Per. lftl 
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lims.gi The energy equation could not b e  balu lced  x l t h h  specified n-sr o< i t e r a t i o n s .  The 
.rmam a a ~ e e r e d  the  rater eurface ~h.t bad the l e a s e  m v n t  of  errox between c w u t s d  
bd-*ssuned v.1uss. 

)I-ing, Dirided flow r c a p t e a  to. tbi. cross -seckion .  
warning, m r e l o c i t y  head bas changed by  -re than 0.5 f t  10.1s n1.  his may i n d i c a t e  the need Lor 

additio.e.1 C.O.. section. .  
w u n i n g t  TM energy loem was gcsarer than 1 . 0  it 10.3 ml. between the ieurrent a m  previous cross 

sece ion .  Tkia .ly indlcato  t h s  need tor addi t ional  cross section.?. 
warning: h v i n g  the atm0.ro step itcrati..., "hen rha ..llum.a ra ter  ."=fa.. *an aet epvr1 eo 

C X i t l C l l  drpth, tbe c.lcul.tad w r e u  s u r f r c s  evla hack below c r i t i c l l  drptk. mi. i m i c s t e s  
that  Lhve is not a va1Id aubcritic.1 mswer. The pra9re.m 6 e f r u l t e d  to m r i t i O * l  W t h .  

1wm 
o e ~ ~ r i p c i o n ;  croas s e c t i o n  0 .90  fr 
s t l e i o n  PleVPtion D a n  nun. 

8La B l m  St. PLW 
8508 1090.8 8563 1083.3 
8671 1079.1 8719 1019.1 
8 1 0 1 . 8  8849 1077 
9093 2077.8 9156 2078.3 
9435 1011.3 9457 1075.1 
95.0 1075.7 9561 2017.8 
9668 1077.7 9688 1078.5 
9843 1077 9917 1078.6 

10050 2073.1 10060 1078 

St. 
8618 

~ m n i n g ' s  n valusa nun- 6 
st1 v.1 8ta n v.1 st. n v.1 st. n v.1 st* n v.1 

8508 1 8759 ,065 9500 ,025 9520 ,065 9958 ,015 
10050 ,065 

~ m k  s t a t  b e l t  l i g h t  b.ngtlu: r a f t  cunn.1 ~ i g h t  c o e f r  ~ontz. *an. 
9958 10060 540 565 575 . I  . 3  

. - -. - - - 

".a. XI- i r t )  
ait w.8. l f t )  
P.O. ~~~e i r t l c t l  
a mr.1 lofsl  
a, Width l l t l  
.& TOC.1 lft l .1 - C h l  Ppth l f t l  
Con". Total  1Cf.I 
Length l t d .  l f t l  
Yin Q Pl  I f t l  

m a m a t  
l t .  Il-V.1. 
Il..Ch zm. 1st )  
now ML 1 s . ~  r t )  
Are. 1.. ft) 
~ l o r  i c t a ~  
Top Width l f t l  
Am. v.1. l f t l ~ l  
m. Drpth i f t )  
-v. IOf.1 
Wetted per.  l t t l  
S h c v  I l b l e g  f t )  
Stra.m Pore. IlbIfL a) 
Nn VOluma iacra- t t l  
Cu. SA 1.er.B) 

~ a l i l i n g i  The e n e q y  loss ran greater th.n 1.0 f t  10.3 m). betreen  th. -t and previous cross 
.ortion. m*. miy ioeis .re r u  -.a tor t d d i t l ~ l l  srosa a.cri0-. 

0 . :  Mm.bg'. . v.1U.s r-r 0-sirad t o  . .i.g1e V.1". i n  the ..in 0hmm.l. 

rn 
o.rrc.lptlon, Begin new cros. ..otio,,. u.ing 1001 w i n 9  
Cr... .*ctioll on a.m. 

a l i m t  u EBL RY 0.79 
S t a t i o n  PlcvatiEm Data nun- 114 

8tP 1 St. S1.v 82. 1 B L I  . lev St. Elrr* 
8956.81 2083.2 8961.84 1083.17 8970.87 2083.71 8978.94 2083.02 8979.19 1081.9 
8988.39 1077.4 8990.81 1016.68 8991.69 2076.64 9004.41 1076.35 9010.63 2016.13 
9019.09 2077.8 P019.*8 1077.Ll5 9030.16 1076.63 9054.56 1015.72 9060.94 1015.49 
9063.56 1075.1 9083.01 1074.32 9083.35 1074.31 9098.69 2070.51 9111.43 2066.75 
9131.47 2010 9147.5 1071.19 9151.97 1071.59 9164.33 2011.91 9170.63 2072.13 
9111.18 1071.8 9217.01 1071.93 9124.73 1071.76 9244.96 1071.41 9254.37 1071.53 
9270.51 1071.5 9182.41 2071.77 9191.11 2071.91 9199.92 1071.97 9330.65 2072.45 
9331.83 1072.3 9361.38 2072.66 9368.67 1011.74 9371.15 1011.72 9378.07 1071.74 
9391.59 1072.9 9401.78 1072.81 9616.01 1071.85 9417.16 2071.86 9441.69 1072.9 
9445.75 2011.8 9161.88 2071.12 9465.75 1071.74 9178.68 1073.13 9510.62 2073.9 

9517 2014.4 9517.09 2073.36 9511.83 2072.98 9531.05 2072.99 9538.31 1073.01 
9549.11 2013.1 9556.06 1073.16 9566.15 2073.38 9511.18 1070.48 9580.24 2066.96 
9593.86 1066.6 9596.05 2066.53 9596.87 2066.53 9609.61 1066.64 9611.57 2068.56 
9611.81 1069.5 9618.6 1073.59 9618.69 1013.31 0639.11 1073.09 9655.86 1071.11 
9661.29 1071 9663.18 2071.71 9674.38 1071.22 9677.16 2071 9616.11 10T1.09 
9695.81 1011 9713.96 2011.99 9115.82 2072.15 9716.86 2071.16 9739.74 2071.39 
9753.98 2071.5 9755.15 1071.55 9155.84 1071.55 9775.19 1073.28 9778.84 1073.34 
9799.11 2013.4 9806.01 1073.91 9B15.27 1013.21 9817.43 2073.51 9835.63 2073.51 

9851.4 2073.6 9872.04 1073.95 9813.99 1074.31 9901.01 1074.05 9911.03 1074.13 
9919.78 1073.9 9925.01 2013.51 9939.15 1071.75 9954.82 1071.68 9971.15 2070 
9972.17 2069.8 9973.8 2069.W 9981.21 1067.&1 9988.08 2067.63 10000 1067.56 

15.66 1067.4110050.43 2070.510070.99 1073.9210081.72 107610087.79 2076.31 
88.16 1076.3510090.05 1077.1610093.01 2077.910097.45 1077.94 
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BMX st.: L ~ I L  n i g h t  ~ e n q t h s :  Lett ~h-ex z i s h t  c o ~ t f  cont=. -.PI. 
9954.8210070.99 12'1 1 1 6  195 .l . 3  

CROSS SBffIrn 0-OT PTOLil. VP. 1 

B.S. 91." l i t )  
vsl Bead l f t )  
*.s. Plav I f t I  
CIiL *.S. 1 s t )  
P.0. Slop. ( L t l t t l  
Q =oral l e f s l  
%p Ridth (fLI 
"a1 mt.1 I*=/=) 
Ylx ehl Dgth ( f t l  
w v .  ~0t.1 Ices) 
W t h  WLd. l t t l  
mn eh m r t t )  
NPh. 
mom Loam l f t l  
C L B Lo-S ILL) 

lVss 1.q t t )  
Flow (cell1 
T o p  Widkh l e t 1  
Avq. Vel. ( C t / ~ l  
Wdr. Degth l f t l  
Eonv. I c f s l  
w e t t e d  Per. l f t l  
W.u I l b / s p  f t l  
atrean Powex l l b / l t  
Nm V O l W  I a c r e - f t  
Cun ( a c r e s )  

Warning8 The UUW q u a t i o n  cDuld not b e  b.1ulc.d Within t h e  spW2iti.d n&er ot itez-tirm.. The 

p-am s e l e c t e d  the wet- -face t h a t  M d  t h ~  l e a s t  amount of error Mtraan eompCM 
and assume* ..1uas. 

ROSS SPL11OX P m :  801s *.ah 
-=I PmaCh 1 WVII 0.76 

rmm 

- st., wrt n i g a r  wgranr = e r r  or-1 aisht m r r  concr. q u l .  
9955.9610100.79 262 269 210 .1 . 3  

m 8 8  BPffZOU L I D m e m  P r o f i l s  VPP 1 

z.a. S1.V l f t l  
Ye1 Head l i t 1  
W.9. PlCv l f t l  
*it W.S. 1 s t )  
..a. slop* ( f t l f t l  
Q mr.1 1cts1 
Top Width l f t l  
v.1 m e a l  (tUe.1 
lu mx mth i f t l  
conr. Torel l c f s l  
Length wrd. 1*t1 
YLn Ch B1 I f f 1  
.lPU 
*I<- zone l f t l  
1 ' I GO.. l f t l  
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E1a-f 
WL. a-Val. 
P.e.Cl1 Lsll. ILtl 
Plow Are' ISQ f t l  
-a l a p  P t l  
,lo" ICfSI 
Top width l t t l  
m i .  v a i .  t r t l a )  
Wdz. W t h  l e t )  
cons. 1Cf.l 
*.tt.d PCL. I fe l  
811car I l b l s p  I t )  
8tra.n Power I l b / € t  S) 
CY.I "D1"n. (.,?re-ftl 
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ings =be ulerw spultion could not ba balanced within the apscified number of Irerationli. ~h. 

p.og*Mi Belected m. .at.. .YI*.C. that had the le..L m u n t  of armr t.etr.en compnted 
and .s.unsa va1uas. 

sing, Divided elor c0.pur.d for this cross-ssctios. 
warning2 The onorgy 10.. was greater than 1.0 fr (0.1 !A). DeLwe.n the cw2r-k M d  previous croes 

neation. =hi. m y  indicats the .sad for addirion.1 cross sections. 
*.n,ir.B~ DUTIng th. .tYLb.Td step itBTitl..., .I- the ..enmod r.t.r surface r*. set epua1 Lo 

cr~~ic.1 depth, the cuculeted rator ~urfacs c.ne hack below oritleal depth. ?his indicar-s 
tlwe there i. not n ".lid s"bcritio.1 .n*rer. The prwrsl *.c.ultsd Lo critical bepth. 

ULOSS B K T I O N  RlVPRi Sola .Ileh 
W C B :  Peach 1 RS: 0.71 

7-rm .. . . 
Peecriptions 
starion Blesafion Data n w  136 

st. I st. .lev st- azer e t a  BIW sra s1.v 
8861.5 2081.2 8864.18 2084.11 8067.15 2084.21 8870.81 2081.35 8887.52 2078.19 
8896.29 1078 8913.39 1076.05 891S.15 1016.0I 8914.91 1015.99 8919.41 2076.51 
8937.51 1076.4 8946.72 2076.01 8954.01 201J.46 8956.91 1015.59 8950.11 2075.61 
8979.3 2075.9 8989.9 2073.94 8998.11 2011.64 9009.22 1074.06 9016.26 1071.43 
9021.01 2071.4 9031.01 1071.23 9044.91 1071.01 9050.85 2069.61 9051.79 1069.35 
9064.19 2069.1 9087.51 2068.79 9098.21 2068.81 9107.64 1068.87 9126.03 2068.85 
9148.49 2068.9 9149.118 2068.88 9154.4 1068.88 9179.2 1068.93 91811.16 1068.91 
9117.25 2068.8 911P.44 2068.77 9121.1 1068.75 9158.29 1068.79 9267.15 2068.9 
9281.3 2068.8 9295.73 1069.1 9298.07 1069.18 9199.52 1069.1 9300.86 1069.16 
9313.56 1068.8 9328.8 2068.56 9336.86 2068.43 9356.93 2068.07 9357.34 2068.08 
9358.8 2068.1 9394.29 2068.7 9111.36 2068.8 9429.62 1068.59 91U.16 205B.6 
9456.17 1068.5 9468.9 1068.11 9474.67 1057.99 9477.51 1067.69 9501.11 1064.5 
9523.69 2066.5 9531.86 1067.85 9539.13 1068.74 9550.12 1068.88 9559.65 2068.86 
957e.93 2068.7 9610.31 1069.08 9618.4 2069.34 9666.63 1069.59 P678.09 1069.75 
9698.51 1068.9 9716.29 2068.87 9713.16 2068.3 9131.14 2064.98 9134.51 2061.9 
9735.02 2064.9 9158.68 2064.37 9765.74 2061.16 9110.61 2066.37 9780.87 2069.93 
9791.24 1069.2 9794.5 2069.11 98DX.1 2069.01 9812.94 2069.16 9824.81 2069.54 
9838.16 1069.8 9848.69 1069.51 9858.04 1069.44 9879.06 2069.05 9881.01 1068.99 
9888.38 2069.1 9904.1 2069.04 9918.25 1068.84 9912.81 1068.6 9916.16 2068.55 
9938.77 2068.1 9954.07 1067.08 9960.01 1066.78 9964.65 2066.04 9973.7 2064.13 
9989.73 2064.1 10000 2064.1610000.84 1064.1610013.57 1064.3610039.89 2061.04 
10051.9 2OSI.B910013.74 2063.910082.51 2066.41 10088.1 1067.9210119.29 2067.66 
10120.3 2061.6410120.64 2067.710133.59 1067.5410114.07 2071.3010147.31 2072.71 
10155.85 2071.1910159.47 2070.3310187.46 1069.4610191.14 2069.3110191.58 2069.2 
10197.88 10S9.0110119.12 2068.1110136.19 1068.33 10261 2068.4110161.16 1068.4 
10110.37 2067.810275.51 1067.4610293.75 2070.6510297.08 1071.5310299.78 2012 
10303.41 1071.6810305.32 2073.1510308.13 2073.2710311.91 1073.3110319.15 2071.8 
0322.05 1071.15 

lnnir.9'~ n "slue8 a, 8ta a V a l  SLa nY.- n VII 8 SLa a Val SLa a Val  St. n Val 
1e61.5 ,065 9411.36 1 9477.64 .035 9532.86 ,069 9116.29 ,035 
9780.87 ,065 9964.65 .03 10088.1 ,065 

..a. El." (ft) 
Vol Baad (Lt) 
1.8.  B I N  (fL1 
ccir W.8.  (it) 
1.a. 81- lftlttl 
a mt.1 i~fn) 
~ o p  width (st) 

mtai (rela) 
~ l u  01 m t h  trtl 
con*. mt.1 (0;s) 
L W t h  "Ld. (ftl 
win o E.I Ire1 
M~ha 
smr. b0.S (Ptl 
C P I Mss (if) 

1121.36 Top Width (ftl 916.43 
1.50 AT*. "el. <ft/s) 3.59 
6.31 Wdr. Wth (it) 1.73 

107918.9 On.. (Cis) 81217.8 
154.90 wattad P-. (rt) 3 ~ 8 . 1 ~  
2063.89 She- (lb/m(l fC) 0.52 

1.43 Stream - (Iblft .) 1.86 
1.32 Nn volme (-re-fk) 70.66 

m e  mnergy qxtation could nor b. b.1ulc.d xithin t h  apcciiisd number 01 iterations. 'rh* 
program ..l.fL.d th. "atel .YLf.C. that bad the I...= -"at O t  -101' bet- 0W"t.b 

ccitic.1 depth, Ch. e.leul.Ld 
that the=* is not a valid maoritisal maer. me proarm O.taulttld to 

CROSS SBCTZOU RIYPII  Sols Wash 
W L g ,  m.ch 1 RS: 0.66 

1m.m 
aacripriom 
*t.Li.. Il.vation o*r. nm- 128 

Bta P l W  St. E1W 8CI 1 Bk. P1.Y 
8909.42 2073.1 8921 2013.16 8929.09 2071.57 8947.17 1071.11 
8959.17 1071.3 8969.85 2070.72 8972.01 2070.52 8913 1070.40 
'88.12 2069.2 8990.11 1088.99 9004.2 1069.02 9011.29 2068 
43.97 2067.2 9049.36 2066.2 9051.58 2066.32 9065.96 2066.79 

1071.42 2066.5 9071.23 2066.5 9089.64 2066.56 9097.4 2066.66 

St. 
8953.03 

8978 
9015.56 
9066.79 
9104.07 
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w i n g - a  n values m u -  5 
st. .. Y.1 St. . "I1 st. n "11 St. n Val St. n Val 

8909.42 ,065 9795.61 ,035 9851.79 -065 9964.3 .03 10089.1 ,065 

1 ~ n ~  sta: ~ 1 t  night m g t h a *  &eft chvrnsl sight msff Mntr. w a n .  
9964.3 10019.1 156 248 145 .I .3 

CROSS SPLTIOIT omgm Pzoeile *PI 1 

1.0. slrr 1ft1 ao69.90 S I ~ ~ L  &err OB channel aight 06 
Vel 8a.d ICtI 8 It. =-Val. 0.054 0.030 0.061 
X . 8  Plav lftl 1068.11 Reach L-. IftI a56.00 148.00 a45.00 
crit W.S. 1st) Plow m a  laq ftl 1639.92 760.96 105.98 
=.a. slope lftlftl 0.005621 IYy leq Ltl 1639.92 1+0.96 105.98 
D mtal lcf.1 14413.00 slow lcfsl 5111.97 8981.06 283.97 
Trm Width lftl 1369.65 Ton Width lft) 950.02 124.90 194.73 
voz rota1 (ft/sl 5.57 AW. "el. ~ftlsl 3.14 12.12 1.38 
I(U C b l  Dptll IftI 6.63 Wdr. Depth lit1 1.73 5.93 0.70 
fonv. mt.1 10fd 192245.7 Conv. Icf.1 68665.6 119792.5 3787.7 
I.vlgth ltd. I+CI 250.37 W~bLed P a r .  lftl 951.11 115.66 295.11 
MI. Ch 91 (ftl 1061.19 She- Ilb/s. ftl 0.61 2.07 0.24 
~lsba 3.06 stream -= (Wtt a1 1.90 25.08 0.31 
s r c t n  Msa (1t1 1.15 Cam VO1- (Lare-ftl 61.15 53.02 35.38 
c L P zoem (ftl 0.11 cum BI 1-=real 18.60 6 . 5 1  111.05 

.ning: Divided 210" CmP"t.d for this ~m..-..slirm. 
warning: me vlcrgy loaa was meat- thur 1.0 fr (0.3 n). betw- the cucrsnr and previom cmss 

asction. %%in ruy indicate ths need eoc ~ 4 i c i o n . l  cmss sections. 

CROSS S X C T I a  -I Sol. Wash 
em=: Reach 1 IS: 0.61 

IWrn 
mmCIiDLim 
stet$& P1~~atiC.n Dab. n- lil 

B L .  =lev St. R1.r SL. Plev St. Plev St. IleV 
8736.05 2076.1 8743.1 1016.13 8788.01 2072 8790.17 1071.9 8792.32 2071.65 
8818.02 2070.4 8814.74 2071.29 8817.59 2071.69 8834.13 1071.56 8835.33 2071.48 
8.40.86 2071 8852.*l 2069.93 8867.58 1069.83 8873.SB 2010.06 8879.81 2069.82 
8891.97 1069.8 8908.3 2069.72 8931.53 2069.63 8937.81 1066.98 8943.08 2064.5 
8958.11 1061.4 8971.84 2061.14 0912.09 1064.14 8990.26 1061.11 9005.77 2064.11) 
9019.59 2061.1 9011.18 1064.23 9019.88 2064.09 90B1.& 2061.29 9051.74 1064.29 
9052.85 2064.3 9085.89 2064.61 9095.31 1064.86 9102.17 2061.19 9130.69 2064.19 
9147.12 2064.7 9161.96 1064.79 9173.91 1064.7 9195.3 2064.61 9105.45 2064.63 
9128.11 1064.8 9231.11 1061.81 9131.33 1064.89 9167.86 1066.86 9176.16 1064.83 
9185.98 2064.8 9319.6 2064.77 9343.68 2064.64 9145.48 2064.66 9366.03 2064.6 
9367.18 1064.6 9376.79 2064.68 9395.1 106a.41 9409.81 2064.96 9412.73 1061.92 
9116.5 2065 9I31.19 1064.9 9459.67 2064.87 9466.73 2064.85 9481.66 206a.83 
9493.18 2064.9 9501.61 2061.81 9530.17 2065.14 9545.89 1065.63 1513.19 2065.78 
9595.01 1066.1 9616.11 1066.23 9633.29 2066.34 9648.58 2066.4 9678.57 2066.35 
967S.99 1066.4 9679.38 1066.15 9113.78 1066.51 0160.6 2065.81 9163.2 2065.81 
9166.14 1065.8 9181.98 1065.95 9786.11 2065.71 9731.9 1065.41 9195.68 2065.42 
9805.76 2065.1 9823.67 2065.25 9818.63 2065.54 9836.98 1065.58 9897.91 2065.57 
9845.38 1065.6 9879.15 2065.16 9890.61 1065.81 9902.96 2065.71 9993.96 2064.91 
9939.65 1063.9 9950.11 1061.93 9952.04 2061.3 9957.14 2060.44 9960.1 2060.35 
9962.67 1060.3 9990.24 1059.97 9995.14 1059.91 10000 2059.9110015.68 2060.03 
10039.69 2060.0810049.92 1061.910065.47 2064.8710095.17 2066.2810090.55 2066.59 
10096.35 2066.5210115.89 2066.110118.98 106610146.79 2066 10168 1065.66 
10178.93 2063.5410181.81 206S.710189.48 1065.1910208.98 2065.9310132.0 1066.04 
10234.72 2066.0110136.19 106610266.65 2066.0810186.04 2066.0710291.52 1066.08 

10302 2066.110319.18 2066.510330.45 2066.710343.99 2061.410354.21 2066.87 
10366.61 1066.87109e9.97 20L6.810373.56 2066.7610399.09 2066.210121.31 2066.4 
10415.07 2066.4810428.16 2066.5 10432.1 2066.3510141.38 2066.3llO444.77 2066.02 
10450.23 2066.1410471.74 2066.610477.45 1066.1110478.9I 2065.9710487.68 1064.8 
10506.41 2064.1110506.62 2064.710506.87 1064.7110506.94 2064.710526.34 2062.96 

1011.610561.61 2011.74 10563.1 1011.16 10563.4 2071.7 
10561.1 1071.54 

m u -  5 
m Val St. n Yil St1 n "11 St. D. Y.1 

36.09 .I 9267.88 .I 9816.98 ,065 9913.96 ,0310065.47 .065 
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8.(i  El." f f t )  
Val Bed ( I t )  
1.8. P.1- (it) 
-it 1 , s .  let1 
B.O. Slop' IPt/itl 
a mt.1 1Ct.l 
Top Width 1st) 
V.1 Total ( f t le l  
LUr Chl CwtD ILL)  
wv. me-i (crab 
length l td .  let) 
uo ch PI (er) 
Alp- 
B I C t n  me* ( t t l  
C L P LOSS lit1 

1068.61 Xl-L lait OB 
1.12 W t .  n-Val. 0.096 

2061.51 XeSCh Len. let)  270.00 
2061.52 mow Axe* (a% it) 2346.59 

0.003813 =(I. IW e t l  2346.99 
14\(19.00 FlW 1Cf.l 1021.01 

1603.15 TOP Width lit1 997.03 
3 .69  AVY. "el. l i t l a )  1.71 
7 .61  By-. Depth (**I 2.35 

aarlsl.1 n,n,n,. lots1 65120.0 
248.43 Wettea Per. l f t l  S97.79 

1059 .91  Bbeu IIblsq Ct) 0.56 
5.30 8tr.U. W X U .  l lb l f t  a1 0.96 
0 .97  Nm v~lums lacre-ft) 49.53 
0 . 0 0  ~m s l  lacrasl 22.88 

w ~ 1 r . g ~  me emarm emution E O Y ~ ~  not he ba1.nc.d rha speciticd nvmber of itoratioma. me 

proarm used c r i t i c a l  depth tor the water surfac. and Continued on with the ca leuls t i - .  
wamillg; =he m.w loss raa graat.r than 1 . 0  it (0.3 n1. batwas. th .  current and P-ioua cross 

s a~ t i on .  mi. may indicate tbs need LO= a t t i - 1  smas sections. 
wming~si ming the mtanud  step it.retiom, .hen the asauned rater w r a c s  was met e m u 1  to 

cr i t ica l  depth. th. caloulatsd rate= ~ i a c .  cma back below cr i t ica l  awth. This indicetee 

that m e  is a valid subarinsl~ .nswer. mc detav1Ls-d to critical 6-a. 

CROBS BP(TI0A P-t 801s Wash 
RU(g: Paafh 1 IS: 0.57 

YYYLinga. .V.lLl*. n- 5 
S U  n Val St. s Val St. n Val St. n V*l St. V.1 

8697.69 .1 9162.58 .1 9849.71 ,065  3933.61 .0310064.28 .065 

eult stas zest a t sa t  i.eneths: r.ert rnmnel  uighb coetf contr. Ergm. 
9933.6210064.18 180 21s  220 .3 .5 

P.0. *lev (It) 
Val =*ad lit1 
11.5. s1w ( f t l  
Erik W.S. ( t t l  
B.O. Slops l f t l f t l  
a ~ot.1 lorel 
TOp wid- 
v e i  mtal ( r t l a )  
IEU Clll DgLh 1st) 
Conv. Total lofa) 

w t d .  ( r t )  
lin Ch 81 ( i t 1  

A l P E i  

File: Appendix D-5 ExCond.doc 

"t. Il-V.1. 
P..S~ -. (it) 
PI." IY.. 1.. i t 1  
U e a  1.Q i t 1  
l l lw (El*) 
mp I Z ~ I  
*w. Val. L1tI1)l 
Ilydr. Depth I L t )  
Con.,. lees) 
wetted Per. ( i t )  
M e U .  (lb/aq f t )  
SCnr.m P a s =  (Ib11t 
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rot. Lone l f t l  0.60 Cum Yol-  lacre- t t l  3  13.71 20 .51  
L P LOSS ( f t )  2 - 61. IaC=eSl 16.33 5.11 9 .38  

The energy emation could not bs balanced riChin *he specified of iLsraLlonn. The 
selected khs xarrr surface tha t  bed rho  l e a s t  a u n t  OL error bemeen eamuted --.".- ~ ~ 

d UsUmea v.1uerr. 
~ i v i d e d  flow computed for thi. croea-sactioa. 
a. en..gy 1...".. gr..t.r than 1.0 ft 10.3 .I. b.t".M the SY..ent m.3 P I . Y ~ ~ Y ~  Cross 
soctirm. Thf. m y  indicate  the nee* tot add%ti-l cm...actions. 
W i n g  th. .tandYd st* ir*r.tio.., "hen the .e.uDlea rare. sutece r.. set e w a 1  Lo 
c r i t i c a l  depth, the  c.lcul.red r.t.r aufne.  =.me back belor  c r i t i c a l  depth. This inDicates 
rlut there is not e va l id  nubcri t ical  enewe.. ~ h s  proprun eefaulted t o  c r i t i c e l  depth. 

8 . n ~  st*: lrsf t  night ~ tmgths t  ~ s f t  channel night -rf contr. m a n .  
9938.1510102.77 750 2.2 250 .3 .5  

r.eff.cfive .lo* ="a- 1 
St. L sea R P1.V *e-=t 

888 T 

W 8 8  BPETlOX O W W Z  Profilm UP8 1 

~u ml m t h  (re) 
con". mt.1 (ere) 
Length ltd. If*) 
lli. Ch Pl  (fL1 
nph. 
Bra- Msa 1ftI 
E L P M D s  1st) 

Pl-ent 
It. n-V.I. 
RDlsh Z.D. If=) 
l l o r  Area isq f t )  
&re* 1.q t t l  
Plow Ice.) 
lop Width (LC) 
avg. Y.1. I L t l ~ l  
Bydr. W t h  l f t )  
mnv. (ass) 
*sttad Per. ( f t )  
Shear ( W s q  f t l  
stre- Power i l b l r t  
CYl 'lc.1- l.CI.-ftl 

LA- IUTZIIS cww PNWI so l s  wash 
RUCai Re.& 1 ROi 0.51 

SS SBCTlON -I Sol. W.eh 
RS: 0.48 

.m 
-esoriptioni Li teral  Weir Overflow at Left 08 
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=lev st. 
2062.21 9814.91 
2062.31 99'19.99 
2053.52 10000 
2055.7310066.28 
2060.9310079.96 

1059 10112.5 
2059.7410160.18 
2061.110198.98 
2060.110248.27 

20B9.9210308.36 
2056.18 10965.7 
1058.23100P3.61 
2058.610455.34 
2058.5610495.81 
2059.210575.29 

2059.6910637.1.1 
2061.13 10699.3 

-ingo s n values n u -  I 
Sea a Val St*  Val St1 n Ye1 St *  I? Val 

9802.33 .1 9927.07 .065 9970.01 .0310079.59 ,065 

~ 

st. L sea n nlav ~e-ant 
888 T 

CROSS SPCl'108 OWPPm PrOlilO UPS 1 

P.B. EICV (rtl 2061.39 ~1w-t Left OI) O-el Right OB 
V.1 8.Ld lit1 1.22 W t .  D-V.1. 0.077 0.030 0.065 
1.8. 61- lCt1 1063.17 Reach La. lftl 270.00 235.00 380.00 
R i b  W.B. lftl Plow Ar.. 1.P ft) 162.59 839.71 1304.28 
=.a. 810Pe Iftlftl 0.003061 Are1 1s. ftl 163.16 839.71 2313.81 
O 10t.l IEfd 13011.36 XlOW 1cf.l 183.95 8864.80 3962.61 
Top Width lftl 888.05 ToQ Width lftl 167.68 109.95 610.41 
v.1 ~et.1 lftlnl 5.64 avg. v.1. IfVal 1.13 10.56 3.04 
YLX Ehl Dpth lit1 9.66 By&. Dwtb lftl 0.98 7.64 3.73 
cow. rota1 (eta) 234929.6 Con-. 1cf.L 3311.4 160060.5 71547.8 
Length Mtd. lftl 257.33 Xettad P a .  lftl 1S7.10 111.36 350.88 
"in 5 PI let) q 2053.51 llh/m~ *t) 0.19 1.44 0.71 

2.18 Btrsu, Po-r llblft sl 0.21 15.24 2.16 
. rCCD 5O.S lftl 0.39 Cum Volune (acre-ftl 10.38 33.36 14.17 
: L I ~ o s s  lter 0.30 a l*crasl 4.89 3.61 3.61 

warninp: ~h. cross-smction and paints u d  to he a r t w d  ~errically for the c-ted rater nufaam. 
w-1.9: ma convoyanoe ratio (upsrr.m conveyance dividd by h t r s a .  convey.nce1 is less 

than 0.7 or greatax than 1.4. This may i n a ~ a L e  tha W d  for additional cmes sections. 

B.~L st.; ~ f t  night beagrhe: ~ e c t  charms1 t &err contr. man. 
1023.5577191.078 116 146 116 .3 .5 

Ine*~.ctiva 810" nu. I 
8ta L Stl l Pl" DemYlsnt 

@as I 
888 P 
s k a  lingla - 45 
CROSS SPrnIO" om- P=~til. *PF 1 

B.0. P1.V lftl 2063.71 Elsmsnt zaft as marme1 night OB 
Ve1 Bead lftl 0.85 (st. n-Val. 0.030 
W.S. =Lev lftl 2062.85 Besch Un. lft) 9.ll 9.32 9.32 
CriL 1.8. lftl 2051.62 r 1 0 W  Ar.. la. ft) 1757.57 
X.G. *I-e (trltel 0.000899 rve- 1.g ftl 82.24 1852.39 759.89 
O Toha1 ICCsl 13011.36 VlOW ICfSI 13011.36 
.OD Wid- IftI 337.12 Ton Width lft) 25.67 167.52 144.03 
el Total lttlsl 7.40 W g .  Vel. lftlsl 7.10 
Uu Chl ETth lft) 11.58 W. Depth lftl 11.11 
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H ~ L ~ :  mitipie critical depths rere sound it this location. me critical depth with the lorest. valid. 

.r.argY "as Y e a .  

& 6b.l wet R i g h t  CoOtf Crmtr. OXpm. 
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7018.P8 7I80.08 .3 .5 
.t*ectire PIOW nun- 2 
st. I. s n  a n i e s  pe-ent 

Opstreui mb-t side Slop. 
mm,stream --at =id- .low 
- h " m  .11o..b1. .*ergen". for * m i =  
11evnion r~ whish -air € l o r  b e s i n s  

haad umd i n  a p i l l r a y  dssign 
8 p i l l n y  h.*Shk ueea i n  d..isn 
weir crest  shape 

Pior Oaf. 
pier  station npatrsu-7052.245 Dometrean-7044.431 
msrrerm n u -  2 

Wtdth Plev Width Elev 
1.21 1949.5 1.24 2060.95 

D0rnwtrm.m n u -  I 
I id th  P l a  Width Xlrv 
1.24 1919.5 1.21 1060.95 

Pier  Data 
Pier  SLatiw Opltre-11078.117 m t ~ o a n - 7 0 7 3 . 1 6 7  
n p s t r e m  nun- 2 

Width P1.V Width =la 
1.24 1969.5 1.11 2060.95 

mm.rre.m n u -  2 
Width =lev Width =la 
1.14 1949.5 1.14 2060.95 

i*I Data a, 9E2tiw _-7S31.695 m e - 1 2 5 . 8 8 2  

Ilidth Elm Width P l a  
1.24 l 9 l s . 5  1 .24  1060.95 

Domstrm.m nm- 1 
Width .In, Width Pl-r 
4 1949.5 1.24 2060.9S 

P ie r  D.L. 
Pie= Station nps t reu-7158.13l  m m ~ t r ~ . n . 7 1 5 1 . 2 4 4  
nparre.n n"m- I 

B I a  Xidth PI- 
1.14 1949.5 1.24 2060.95 

m.m.r*..m n u .  2 
width D1.v Width El- 
1.11 1949.5 1.24 2060.95 

W r  of Bridge EoeffiCiat  Sera - 1 

LO* .lo" mthodl and vet. 
PDexw 
mtu M - 2 
1M.11 w.1. .95 

LU1.Ct.d M .1m mthoda . si.t...t PDe.=SY -1- 

B ~ ( X ~ P  m m  p m f i l e  l r ~ l  1 
opening : Single BP 

P.O. 08. l t t )  2063.7l Sl..n.nt Tnmida IUI (IS 
1.8. VS. I t L )  2061.86 X.0. X1.V (if) 1063.11 

e Q ~ o t a x  (.=fa 13011.16 1.8. B ~ S O  ( i t )  2 0 ~ 1 . ~ 5  
Q aridae lclnl 11011.36 c r i t  *.s. l i t )  2057.87 
? weir Icfsl *u 61 Dpth ( f t )  10.08 
ei. st. ~ t t  l i t )  vtll ~ot.1 (rrl.) 9.01 

Aeir S k 1  llst (€L) Plow me. 1.P €t) 1441.64 
weir w r g  e r a &  I c h l  0.01 
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elr upr Depth l f t l  ~ p e c i f  Borca l eu  f t l  10651.08 I0344.71 
n BI weir slow a f t )  2065.08  dl =nth 111~1 121020.20 9 . l8  
in B1 PTS l e t )  .; 1061.35 W.P. Tota l  I f t l  403.20 253.27 

, e l t a  SO l f t l  1.88 Corm. T o t a l  ICfs) 100357.9 266649.7 
Del ta  "B l f t l  3.24 rap W d t h  1 f C )  0.01 153.53 
ea onen area 1.. s t )  1141.64 PZCV~ LOSS 1 t t 1  

Ga. vai  ~ r t i s ~  9.03 E L . L O . . I ~ ~ )  
coce OI a she*. ~ o t . 1  11b1.s it) 0.94 0 . 8 3  
BZ 8e1 w t h o d  PIWS only POW.. T O L ~ I  l l h l t t  a) 8 .50  7.64 

m o t  Y a m 1 1  .nmr is n o t  v a l i d  i f  the reen: -lace I@ abve the low chord  or i f  t h a r e  i s  weir flow. 
me Y.-11 answei: h u  ixen 8 i ~ r a g u d e d .  

xOteI IO-eum .I~~IIV i. not v a l i d  i f  the rater  s u r f a c e  is  above the lor chord or i f  t h e r e  is weir  
1101. The moment* -*..I M be.. dill=.gPldad. 

motei ThB -Lr.M rat- eurllc. Is h.lW t- minimYn elerration Zol. PreBSYle 510". The sluice 
g a t e  . w r i o n .  were "8.d fOC P....".. f l W .  

1Pot.i x"IYltip1. C.ttiC.1 depth. were t0m.d re thi .  loca t ion .  Tb. critical d e p t h  wi th  th. 1.rsar. valid. 
e n e w  was ua.d. 

sore: n l t i p l e  critis.1 d.pth. re=. *-4 .r *hi. loCarlon. Sh. c r i t i c a l  d e p t h  w i t h  th. 10xe.t, ".lie. 
aerw raa usad. 

EPOSS S m Z O N  nIYW$ Bola wash 
lPLCBz Reach 1 RS, 0.40 

~ . n n i n g ' a  n v a l u e s  nyu 6 
8t. n v.1 ~ t .  a v.1 st. n v.1 st. n v-i st. n v = l  

5761.843 .16857.018 .0657018.035 .017016.9111 .037180.083 ,065 
1104.371 1 

sac& stit Lsfr  aioat ~ ~ g e h . :  zest m a m e 1  s i g h t  coef: contr. msp. 
7018.9817110.083 264 254 254 .3 .5 

.tf.~ti"* l l o r  nu- 2 
S U  L St. R X1.v P.-ent *, 888 ; 

 eft f ieve S ~ ~ t i o n ~ I o 1 8 . 5 0 8  EIwat ion-  2060.5 
Skew Angle - 45 

CROSS SECTLOR -VE WOTOfile IDP 1 

a.0. m.7 1f t1  2060.111 slmant rsrr oa -el t i g h t  08 
Val  Bead l f t l  1.21 i t .  Il-Val. 0.010 0.030 0.000 
W.8.  E l m  ILtl 2059.61 Reach Lsn. l f t l  254.00 254.00 254.00 
-it W.8. l i t 1  2056.34 Slow L..a la= CC1 1.03 1474.10 0.01 
0 .  1 t l t  0.001712 Area 1s. f t l  1.03 1414.70 51.38 
a ~0e.1 l c l e )  13011.36 slow lofa) 0 13010.25 0.02 
Top Width If<) 4 Top Width Ifi t)  0.10 161.10 60.91 
Vel r o t a 1  I f t l a )  8.82 Arp. Yel. I f i t la )  1.06 8.82 1.63 
Yu Chl DDth l f t l  10.29 Wdr. M P t h  I f f1  1.56 9.15 2.32 
con.. ~oc.1 l a fa)  111425.3 conv. lees) 26.3 311108.5 0.5 
L w C h  Wtd. l t t l  254.00 Wetred Pet. I t t l  5.13 165.13 0.01 

Q OI ICLI 1019.81 shaar I I ~ I S ~  eel 0.02 0.95 
N p h .  1.00 S ~ N M  Pmez I I b l f t  #I 0.02 8.42 

~oss l t r r  0 .7 ,  ~ u m  Y O I - ~  l a c r e - t r l  9.61 11.17 0.61 
c a P l r ~ ~ s  ~ f t )  0.61 ~ u m  SA ( a e r e e ~  4.29 2.60 0.11 

n-ins, Divided flow 0 W t . d  tor thi. cro..-..=tion. 
w-ing, rrelocity hs.4 hu churged by nor* than 0.5 tr 10.15 -1.  hi. may i n d i c a t e  t h e  need f o r  

miti-1 C.O.. section.. 
w-ins: me c a v e y ~ c s  r a t i o  ( u p s t x e u  c o n w a n o ~  d iv ided  w d0m.atre.n conva/.nc.) is l e e s  

t m n  0.7 or meafar t h . ~  1.4. mi. may inaicar.  tho need for a d d i r i o n a l  sroas sections. 
n a m i n g :  ~h. .nergy 1osa was g r e a t e r  than 1.0 f t  10.3 .I. Mtraen the ~ n r n t  and p-iour cross 

sackion. =hie  m y  i n d i c a r a  t h a  need for aMit i -1  cross mection*. 
xote, rmltipl .  c c i t i c a l  depths -re found at this looat ion .  TPle c r i t i o a l  d e p t h  w i t h  t h e  l o r e @ t ,  v a l i d ,  

en.w "as W.d. 

CROSS B l l m I O I  B T V a .  sola Wash 
m: Reach 1 RSi 0.35 

ImOT 
or tacnpt ion:  
S t a t i o n  Plt)vatiOD. DatL nJm- 95 

BCa v Sta Dlev St* 1 S L I  S1.V B t *  Slav 

e 9004.6 2054.1 9037.01 2051.13 9055.7 ZOI4.37 9073.46 2054.71 9079.68 2054.85 
9081.12 2054.8 9112.19 2054.39 9113.48 2054.4 3113.75 1054.39 9117.18 1054.63 
'150.59 205b.5 9151.81 2054.51 9151.48 3054.5 9181.49 1014.47 9199.41 2054.49 

12.16 2054.3 9252.84 2054.16 9262.13 2051.1 P185.56 2053.56 9288.9 2053.61 
95.84 2053.6 9323.28 1053.53 9344.85 2053.5 9356.58 2053.47 9376.76 2053.55 

9392.82 2053.8 9109.71 10S3.84 9430.13 2053.82 9454.41 2054 9473.58 2054.1 
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C I C i t i C a l  aepth as the starting rater surface.. 

tils Ovtpvr 7-1s - s t . n b . 3  =able 1 

 each I I I V ~ C  st. 0 ~ot.1 I%. EII a1 1 .8 .  .lev crlt X.S. .+a. IIIV =.a. slo~e vel Chnl slow *re. TO* wibm m u d e  ll chl 
(c is )  ( ~ t )  ~ r t )  ( f t )  l i t )  (XLIIL) ( s t l a )  (SII e t )  l i t )  

Reach 1 0.21 1S015.00 2043.00 2 0 5 1 . 9 1  2051.91 2054.80 0.004103 12.17 2072.86 597.58 
0.75 

Reach 1 0.35 l3011.36 2047.68 2056.13 2056.23 2059.68 0.005847 14.70 997.04 171.10 
0.93 

Reach 1 0.40 13011.36 2049.33 1059.12 2056.34 2060.82 0.001112 8.82 1475.75 212.48 0.51 

BesEh 1 0.42 Bcidge 
 each 1 0.43 13011.36 2051.17 2062.85 2057.62 2063.71 0.000899 1.40 1757.57 337.21 0.39 

WaOh 1 0.18 13011.36 1053.51 1063.17 1064.19 0.003061 10.56 2306.58 888.05 0.67 

Ilsach 1 0.51 Llt. 1 C  
=each 1 0.52 1.459.00 2055.50 1064.56 1065.31 0.OOlllI 8.10 3723.18 1421.37 0.56 

PUch 1 0.57 14159.00 1057.69 2065.37 2065.31 2066.53 0.003995 10.80 3772.21 1684.91 
0.75 

Reach 1 0.61 14159.00 2059.91 2067.51 1067.52 2068.54 0.001811 10.61 1921.d4 1603.75 
0.72 

r(ePCh 1 0.66 111Z3.00 2061.79 1068.11 2069.90 0.005621 11.11 2586.85 1369.65 
0.88 

Reach 1 0.71 111Z3.00 2063.89 2070.23 1070.23 2071.37 0.001804 11.09 2618.17 1221.36 
0.81 

Reach 1 0.76 14413.00 2065.84 1071.96 2011.96 1073.59 0.008661 12.08 1565.95 905.44 
0.93 

Peach 1 0.79 14411.00 2067.41 1073.9& 2073.94 1015.50 O.OOPOB4 13.18 1921.91 928.41 
1.07 

ReaCh 1 0.90 11411.00 2073.10 1078.92 2078.30 2080.21 0.008015 12.80 2109.18 1339.05 
1.00 

Re.ch 1 1.00 11113.00 2078.10 2083.20 1083.20 1085.42 0.008498 15.27 1511.10 1092.53 
1.24 

1Uach 1 1.12 11413.00 2081.30 1088.51 2088.51 1089.89 0.004176 11.15 2066.52 880.B1 
0.92 

Prosilo hlfprt Tabla - 8tIIld.ra Table 2 

m o b  X i w e  Be* Z.G. PIBV w.8. .lev vel =sad srsm loss c L P MS. 0 ~ e ~ t  0 chmn.1 0 ~.isht ~ o p  ikath 
Iftl lftl l i t )  l i t )  lttl (Cf.1 ( E l S l  (sfsl  (LC1 
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Technical Data Notebook 

D.6 - Developed Conditions Model 



PWJIff MTA 
*roj.ct Titl.2 sol. ".a aam 
projet rile r solscMaaa.prl 
mm Dare and T-si '111712002 3zS9:53 P1( 

PLUl M T A  

Plan Titlei -elcl)M ECmdirions - Xelr Llring-hlbC 
plan rile I ~ \ ~ ~ o ~ ~ L ~ \ ~ ~ ~ u ~ ~ \ P ~ J I ~ I I ~ \ ~ ~ c c c ~ # \ ~ ~ ~ ~ ~ ~ . ~ o ~  

0eem.t~ rit1.i ~avelwed conditirme-weir =.tin9 
0na.t.u rile c r i \ p r o j ~ c r ~ \ m ~ . u l r \ ~ ~ ~ ~ ~ v s t \ ~ c - r a ~ \ ~ ~ 1 s ~ . e 0 8  

Flow Titla i V I E  Plow D.t. - -d-WC 
plow rile I ~ : \ ~ ~ O ~ ~ E L ~ \ C ~ ~ Y ~ ~ \ P ~ J I I I I L \ ~ C - ~ ~ ~ \ S D ~ ~ ~ . ~ O ~  

ul S7,m.w xnto-ti-, 
Of, cross sections . 1s arlitple opsning* . 0 

-1-ts . 0 1 weir - 0 
Bridges - I 

CcmpAf.tirma1 Inforution 
war*. .ur*.c. c.1",1.*icm ro1.ranc. . 0.01 
critioal depeh c.~culatcm tolerance - 0.01 
m i -  .* Of intsnrtions - 10 
L I U W  &iff.-C. tolerance - 0.3 
,101 to1.r.n~. f . C t O l  . 0.05 

coqput.e*on options 
critical Wth cwurad only rh.re Ilscas.uy 
~nveyanae ca1~1arion imthodl at i n n  valuoa only 
~ricfion Slop uthlrd, 11vox.ge w ~ w a n c a  
w t l t i - 1  Plow R W h o i  subcritical V l W  
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~ ~ s c r i p t i o n i  croaa ~ e c t i o n  1.12 ire* 
s t a t ion   lavat ti on ~ a t a  n- 14 

ste =lev st. nlsv st. 
9121 2092.5 9301 2092.6 9331 
9549 2088 9693 2087.7 9798 
9916 2087.3 9919 2083.4 9970 

10062 2084.9 10084 2086.4 10118 
10164 2086.2 10160 2085.1 10185 

sank SU. met aigtlr MIIBWI z.ee ch-d night wit cone*. PIP=. 
9 9 0  10061 615 620 630 .1 .3 

ait W.8.  (ft) 
l.0. 5109. ( f t l f t l  
0 *.Lax 1Ct.l - - ~ - - -  

Vop l i d &  le t )  
V.1 Total lftl.) 
Ux Chl Ppth Let) 
Umr. T.t.1 tcf.) 
Lmsth ltd. I f t l  
--a Pl l f t )  
U9U 
..Ct. m.. I f t l  
E L I LO*. ( f t )  

X l e m e n t  
w t .  m-V.1. 
ReaSh Yen.  let1 
PIOW -a [.(I It) 
lue. lax f t l  
.ID" I ~ f s )  
TO9 Width l e t )  
Avg. ve1. lftl.) 
Byd.. W9th l f t )  
conr. Ice.) 
wetted per. l f t )  
BhUr 1lbI.a S t )  
stream so*.= ( l 8 l f t  .) 
om volume laor.-tt) 
om 8~ I ~ E T ~ ~ )  

Right OB 
0.060 

630.00 
311.92 
111.52 
896.91 
133.01 

2.88 
1.31 

w-ing: m. energy mw.bion a u l d  not  ba h a l ~ n c e d  within ~ h .  specified rider oc itenti-. me 
p-am selected th. r a t e r  .-ace that h.d the 1 e . s ~  -t of error 8.tm.n cwuted  
and YD-d v.1m.. 

wamingi ~ h o  n l o c i t y  head ha. slvnmd w mom tlvn 0.5 f t  10.15 ml. mi. m y  indicaro the naed for 
.dditirm.l emam ssctio*.. 

Y 
-m,.g: a. enerr, I... .a. s..t.. - 1.0 f t  (0.3 *I. bat"- th. -t .nd p.'evious cross 

section. mi. may indicete the need cor additional crosm ascti-s. 
s i n g :  m i n g  the s t awhrd  s tep iteration., the l aawed  water s u e a c e  r u  s a t  ewe1 t o  

c r i t i c a l  depth, the C ~ I C Y L ~ L ~ ~  "atex S Y C L ~ C ~  came back belox ~ r i t i c i l  dapth. a is  imdicatsa 

that  th.r. $8 not va l id  aubc~itia.1 .n..ar. Th. -- &faulted t o  critic.% dapth. 

sea 
8354 
8539 
8671 
8967 
9154 
9114 
9187 
9814 
9957 

101175 

st. 
8410 
8s.' 
8710 
9018 
9174 
9302 
9129 

B- stai w t  i%sht ~ ~ ~ t h a ~  =.tt ~ h - ~ i  usgat Carte mtr. w=. 
9944 10050 JIO 560 565 .1 .3 

CDaSS GPCROR O m U T  Prof i l e  #PV 1 

D.0. 11- lit) 
Vet 8e.d l i t1  
X.S. Ox- 1st) 
R i C  W . 8 .  l f t l  
n.e. 81-e ( f t l r e )  
Q ~ o t a i  icr.) 
Top Width 1:tl 
ve i  m t a l  l f t l s r  
*u Ehl Ppth 1st) 
Ear,,.. Tot.1 (crs)  
-9th l t d .  (Kt) 
Yi. Ch B1 l t t )  
lPPu 
retn LO.. l f t )  

C & I LOSS l f t l  

"t. n-v.1. 
Reach &en. le t )  
.la Are. IS* It1 
1Us. 1sq f t l  
Plow 1cc.1 
To. width l f t l  
Avg. "el. 1LV.l 
aydr.  W C h  l i t1  
CWV. (cf.) 
.?*teed Per. l f t l  
She- I l b l ~ s  f t )  
8rre.n Power I l b f l t  s l  
CY. V O l W  I I C L C - ~ ~ I  
NI SA (a0TO.l 

File: Appendix D-6 DevCond.doc Appendix D.6 
Developed Conditions Model 

Page 2 of 13 



Y n~ng: TPI. energy quat ion  could not be b a l m ~ e d  wi th in  the spacit$ed number of i t e r a t i o n s .  
p m g r m  ae1ect.d tha wetar SUIICC thnt had t h e  leest mount of emor between ~ w n t e 6  
m d  s s m e d  -1uaa. 

 mi^.: ~ i ~ i d e d  LXOW c m u r e d  tor t h i s  c r o s s - s e c t i o n .  
warning; Tbs velocity baad has c b g e d  by mola t h l n  0 . 5  tt (0.15 m). This  mry i n d i c a t e  the need €Or 

addirional cro.. eacrion.. 
wuning:   ha energy 10s. was gcearer t h m  1 . 0  tt (0 .3  .I .  between the current and p r e v i o w  crone 

.ecti.n. mi. D.y i d i 0 . t .  th. need for s d d i t i m a 1  arose aactiona. 
w-ing, m r i n g  th. .t.nd..d s t e n  i r . n r i o n a ,  "b t h e  a s w e d  *.rsr sur€.sa *as .st w.1 to 

~ r i r i c r i  aeprh, rh. ~ . i c u l . t ~ a  "ate. aurfaca EMB back be low ~ r i r i o a l  depth. b his  indicate^^ 

t b i r  there i a  n o t  va l id  suhcririasl  .nwez. m a  p m g r ~ .  defaul ted  to c r i t i c a l  depth.  

1- 
m 1 ~ s c r i ~ r i o n a  Cross sackion  0.90 5- Eair 
s t a t i o n  Pl.v.tion Data - 43 

st. s1.v st. PIW St. 
8508 2090.8 8563 1083.3 8590 
8671 2019.1 8719 2079.1 8169 
8124 1072.8 8819 1077 8898 
9093 1011.8 PI66 1078.3 9119 
94)s 207B.l 946.1 1015 .1  9474 
9540 2076.1 9561 2077.8 9995 
9668 2077.7 9688 2078.1 9793 
9813 2077 9917 1018.6 99511 

10050 1011.1 10060 1018 10080 

s tudy  

st. 
8638 
B815 
9029 
9365 
9510 
9640 
9818 

I0000 

-in..~.n nVa1uea mnm- 6 
st. s v.1 BD. n v.1 aka n v.1 st. n v a t  st. n v a l  

8108 1 8769 ,065 9500 ,025 9520 ,065 9958 ,025 
10030 .065 

..a. El*. ( i t )  
"el Beid  I f t )  
W.S. El-v l f t )  
= f t  1 .8 .  l f t )  
P.0. Slop. I f t l t t l  
Q Total  lets) .* Width l t t )  
1.1 'iota1 l f t l @ )  
Yu 0 1  Dptn ( t t )  
Conv. Total  (Of.) 
l e n g t h  Wtd. I t t I  
"in 0 P l  ltt) 
i l P M  
.rcr. .0.s ( f t )  
C P P L0.s lit) 

W t .  =-Val- - - 

R a C h  Ym. (It) 
llo. A=.. (.Q t t l  
-.a 1.P f t )  
r10* lCf(ll 
Top l i d t n  (tt) 
AW. p e l .  t t t l . )  
Wdr. ospth I f t )  -". Icfsl  
Wetted Par. l e t )  
8h .u  (Iblllri € t )  
s txem l y , l y , ~ ~ .  ( l b / P t  s l  
CLP v01- I~ore-tt)  
CLP SA l.0r.S) 

ming3 TM anewy l o s s  water - 1.0 tt (0 .3  n). b.trsan t h e  -ant mb p m i o u  cross 
s a c r i m .  mis m y  indicate th. n n a  tor u i r i o n i l  cross ssc t io lu l .  

a :  usnn%ng's n values wars c-nik.6 to a s i n g l e  va lue  i n  the main -1. 

s t a t i o n  sl.v.cik; rwt. nun. 114 
8ka Z1.Y S t =  B1.r St. P1eV St. E1.V S t l  Pie" 

8956.81 2083.1 8961.81 2081.77 8970.81 1081.71 8978.94 2083.02 8979.19 2081.9 
8988.39 1077.1 8990.81 1076.68 8991.69 1076.64 9004.42 2076.35 9010.63 1076.13 
9019.09 2077.8 9019.18 2077.85 9030.16 2076.63 9054.56 2015.72 9060.94 2075.49 
9053.56 2015.1 9083.02 1014.31 9083.35 2074.31 9098.69 1070.52 9111.43 2066.75 
1 3 . 4 7  2070 9147.5 2011.19 9158.97 2071.89 9164.33 2011.91 9178.63 2071.13 
9211.28 2072.8 9117.01 2072.93 9214.73 2072.16 9244.96 2072.41 9254.37 3071.53 
9170.51 2DI2.5 9281.11 2011.71 9291.72 2072.41 9295.91 2071.97 9330.66 1011.45 
9332.83 2011.3 9361.38 1012.66 9368.67 1071.74 9371.25 2071.72 9378.07 2071.74 
9391.59 1012.10 9401.78 2011.81 9&16.01 2071.85 9427.16 1071.86 9141.69 1072.9 
9145.75 1012.8 9161.88 2071.41 9465.76 1012.14 9478.68 2071.23 9510.62 2073.9 

9517 2074.4 9517.09 2073.36 9518.83 2071.98 9531.05 2012.99 9538.32 1073.02 
9549.11 2013.1 9556.06 1013.16 9566.15 2013.38 9572.78 2070.48 9580.14 2066.96 
9593.86 1066.6 9596.05 1066.53 9S96.87 2066.53 9609.62 1066.64 9611.57 1068.56 
9612.81 2069.5 9618.6 1073.59 9618.69 2071.11 9639.16 2073.09 9655.86 1071.11 
9661.29 1072 9663.18 1071.71 9674.38 2011.22 9677.16 1071 9686.11 2071.09 
9695.82 2071 9113.96 2071.99 9115.82 1072.15 9716.86 1072.16 9739.71 1072.39 
9751.98 1011.5 9755.15 1011.55 9155.84 1012.f5 9775.19 2073.28 9778.84 2073.34 
9199.17 1073.4 9806.01 1013.51 9815.17 2013.51 9817.43 1073.51 9835.63 1073.51 

9851.4 2013.6 9812.01 1073.95 9883.99 10'74.31 3902.07 1014.05 9911.03 2074.13 
9919.78 2073.9 9915.01 2073.54 9999.15 2071.19 9954.81 2071.68 9971.15 2070 
9971.21 2069.8 9911.8 2069.48 9981.21 1061.12 9988.08 1067.63 10000 1067.56 

25.66 2067.4210050.41 1070.510010.99 2073.92100111.72 207610087.79 2076.31 
r88.16 2076.3510090.05 2017.1610093.02 1077.910097.45 2077.94 
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" "I"" n- 8 
sea n Val  st. .Val  St*  n v.1 st. n v.1 eta n V a l  

5S.81 ,065 9098.69 ,035 9117.5 1 9517 .OSS 9566.15 .035 
618.6 .065 9954.82 .0310070.99 .065 

The e n e r ~  e w t i o n  cou ld  not ba b r l m e e d  w i t h i n  kbe e n e ~ i S i e d  n-Y OI i t e r a t l r m a .  The 
prorlr.m molectsd th. rater -Sac* Lhaf had bbu, lean4 m m k  o t  error hermen computed 
.ad -.-.a r.1uem. 
Diu1d.d f l a  o w u t d  for this c*oSS-..stion. 
me enerw 10s. .*.a gr..b.r C U n  1 . 0  it (0 .3  m). bmt*sen the currat and pr.vious cr0.S 
,..LiOm. Thi. m y  i.di..t. the need for Mditi-1 q.0.. senti-. 

depth. T h i s  i n d i a l t e a  
t b t  the.. is  no^ a v a l i d  s u b c n t i c . 1  answer. TM ~rogr.n dcreu1t.d t o  c r i t i c a l  d w t h .  

. - -- --- 

st. n v.1 or. n ~ a x  st. a v.1 st- a val 8tr n v.1 
8966.41 .065 9177.48 .O35 9237.43 1 9630.28 ,065 9648.49 .035 
9705.89 ,065 9955.96 .0310100.79 .065 
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mic,gi ~ h s  energy e w t i o n  could not  be hnl.ncsd within the epecifiod nvnber of i t e ra t ions .  The 

pxogxm aslected the water aurzace t aa t  b d  the laaat  mount o t  er.o= Dsrreen comutmd 
and aasuned values. 
Divided Elor cmPUk.d Tor t h i s  crolla-.ection. 
The werW 10s. X.8 greater  than 1.0 f t  10.3 ml. between the cur.ent urd pcoviouli cross 
ae0tic.n. Thi. m y  indicate  the Dead Ior a d i k l o n e l  cr0.s socti0nS. 

riming, m r i n g  the atsndud step iterations, when tha -awed .ate= surrac* r a a  e a t  w.1 t o  
c r i t i c a l  the C P I C Y I ~ L ~ ~  water mt=fec. came haak b e l a  c r i t i c a l  depth. m i e  in4isates  
that  thsce is not a va l id  #Yba~i t ioa l  answer. Th. P F O ~ ~ I I . .  dsfavl tM to c r i t i c a l  depth. 

-ins.. o values n m -  I 
st. n va i  st. D va l  st. n v.1 sta n n V  sttl  n Val 

8861.5 ,065 9411.36 1 9411.64 ,015 9532.86 ,065 9116.29 ,035 
9780.87 ,065 9964.65 .03 

Y L Stas xight ~ . n g t m r  met channel ~ i g h t  -eft mntr. ~g .n  
9964.6510109.81 251 256 246 .I .3 

CR0.S SBLTIOX O m P m  * m f i l a  HPP 1 

P.O. Plar l f t )  
Ye1 8e.d 1st) 
1.8. SleV (St) 
Cr i t  1.8. l f t )  
*..a. 61.m' ICtI t t )  
O Tot.1 10f8) 
Fop Width l t t )  
ve l  m t a l  I r t l e l  
Yu Ehl Ppth l f t )  
m v .  Total ICfSI 
Lsngth Wed. 1st) 
"b Eh I1 l i t )  
Alp- 
.rcul LO.. l f t )  
E P P mSII ( I t )  

"t. n-7-1. 
-oh Len. l f t )  

IY.. I ~ P  et1 
w u  1.9 c t )  
PI01 1Ct.I 
nn width i t t r  
avg. vel. I ~ ~ I S I  
mu.  ~ a ~ t h  l i t )  

warning, ~ h .  -rw aquation could not  be balanced within the hemifitlea nvnbar of iterarim. -m 
.-Y ..l.crcd tb. *.re* .nr*.c. U Y L  ha8 eh. l..aL .'munL of error barreen o w u t e a  
urdas.ua.a v.1uas. 

Warning: The "rgy loss  Waa g E U t C I  thY) 1.0 f t  (0.3 .). ~.LI.P *he SuXEMt and preViOU@ CTO.. 
section. mi. my i n a c a t s  ta. lud ror eMit ionaI  sm.8 sectiona. 

warnings ~ u d n g  th. a t u l w  at- i terat ions,  "hem the ass-d water surfaae rrs set -1 t o  
~ritis.1 septa, a caicularea -face came  EL helor  ~ z i t s c a &  depth. mi. i ~ i c a t e s  
tsar thex. i s  not a v a l i d  sUbc=itical -met. The program d.f*ulfed to c r i t i c a l  h t h .  

St. Plar  
8917.11 1971.41 

8973 1010.48 
9011.19 1068 
9065.96 2066.79 
9097.4 1066.66 

9112.67 1066.13 
9230.91 2056.6 
9312.91 2066.11 
9399.86 2066.6'1 
9184.42 2067.09 
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rnsngi a* energy a~~ariar could not be balanced within rha spscilied nvrmrcr of itsxations. a e  
program US& cri~ic.1 depth f ~ x  eke water surface md continuad ar with me calcul-tims. 

w-ing, me ul.zgy loss was w.L~.= than 1.0 ft 10.3 n). hatreen tha current m d  pravima cross 
.==tion. =hie may indicate the need for additional orom seotrons. 

warnins: mrring the srmdard at- iterations, rb- rho aanmed -*her surface was set s w l  to 
critical depth, th. C.ICYI.L~~ watu. S Y Z ~ I E ~  u n s  back below critical degth. This indicates 
that thore ia net a valid subcritical msrer. The promam defaulted Lo critical depth. 

-1.9'. . Y.1YOS nwm- 4 
st. . "-1 st. n vs1 s n  n Val st- n v.1 

8697.69 .I 9161.58 .1 9849.11 ,065 9933.62 .03 

,a st.; n.tr light ~engthei Left ch.~ch.~~ night cosff contr. man 0 9933.61 10116.8 180 215 220 .3 .5 
rfleEtlVe l1.m nY.- 1 
St* L st. l =la. P a P L  

888 T 

moss S&~ON OOTPm Rofile tD9 1 

1.0. .la* 1st) 
v-1 w 1%) 
W.S. Dltn Ift) 
-it W.S. 1st) 
l.0. moPc (ft/ftl 
a mr.1 I=rd 
Top Width If*) 
"el mtal ltrlsl 
Ya.; Eh1 Dgth 1ftl 
con.,. mt.1 (cfsl 
-gtn wta. ( s t )  
Yin Eh Pl lit) 
11gM 
R C L n  MS. 1st) 
E L P LOSP lftl 

P1rner.t 
*t. n-0.1. 
P..'.h I,-. lit) 
nor ur.. (.. re) 
Ar.. 1.q Ltl 
r l w  (cfsl 
Ton Width 1ftl 
*w. v-1. 1ftISl 
m. DpU. (Zt) 
con-. 1cta) 
WeLLed Par. lltl 
Sham 1lblaQ ftl 
srre.n sorer llblft n) 
mm volume lacre-ftl 
Rn BI 1rcre.1 

*-ing..Th. a.qy eym,tio. covld not bc b.1mc.d "*thin the specifid rimer of iterations. Th. 
p-u, vsso critical depth to* me water irurfac. m0 continuad on With the c.lcul.tione. 

w-gs .~l.xgy lose "a. ~ Z ~ L L I X  ~h.. 1.0 i t  10.3 n). between the ovrent m0 preuioue cross 
swt ion .  This m.7 Micat. th. need tor edditional cress sacLiars. 

moss SPmlOn -: 80111 *.ah 
R.wh 1 R88 0.52 

stattar ~lsra~ion--at. 
st. Pier st. 

9205.68 2064.7 9215.14 
9250.32 2063.9 9255.1 
9319.04 2063.1 9312.59 
9335.19 1063.8 9335.7 
9382.51 2062.1 9101.81 
9184.83 1062.7 9513.71 

a 9561.91 2061.9 9590.51 
9651.03 1062.1 9653.72 
-84.89 2062.1 9691.1 
29.81 1061.7 9737.08 
9814 2061.9 9833.8 

. . 
st. 

9215.75 
91S9.43 
9314.11 
3338.93 
9403.33 
9515.51 
9603.19 

9655 
9702.49 
9769.38 
9863.88 
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BM* st.: %set night ~engrhsi zest c a m e l  atshr coeff conrr. mm. 
9938.15 10116.6 750 242 aso .3 . 5  

~nsrreorive slow n u -  I 
St. L St. I PleY PeRnYL(mt 

888 T 

CROSS SEETIOX O O T W  ProCile (IPP 1 

X.0. =lev lftl 2065.14 P1Bl-t ~ e f k  OB charmel Riahe OB 
"el ze.6 lftl 1.17 wt. n-val. 0.065 0.030 
V . 8  Pllsr Iftl 1063.97 leach Zen. ICtl 750.00 111.00 150.00 
Rit W.8.  let1 Dlor Area 1.Q fL1 1113.11 1193.85 
1.0. Slope lLt/ltl 0.001785 U e *  ISp ftl 1165.98 1293.85 
a ~ore.1 tot.) 14459.00 n o r  lore) 2255.11 12103.58 
mp Width lftl 881.30 Top Width iff1 700.85 186.46 
Val Total Ift/sI 5.86 11% Vel. ittlsl 1 . 9 1  9.43 
uu -1 0pth lttl 8.11 Byd.. Dapth (It1 2.00 6.94 
COW. meal lcrnl 214003.4 Coo". Ict.1 41141.1 231161.3 
~ ~ ~ l g t h  wtd. Irt) 184.23 wetted per. Ift) 588.20 188.14 
xin ~h PI (ftl =OSS.SO ahear ~ ~ b l a q  re) 0.33 1.19 
AID- 1.20 stream Peru Ilbltt 81 0.61 11.11 
I~CCD  LO^ let1 0.60 - volume (acre-ftI 11 .35  44.01 0.14 
c L P %one lftl 0.05 SI Iacresl 11.96 4.97 0.34 

lrn 
Poscriptieni V8 93/69 Weir Piking Cvrn 
L.tUT.1 rating an. DOBitlon . zece overhank 
Patins Curre num - 14 

,I.. *I.* Plrn Plav .lo" slew Plow =lev F l o w  Plsv 
.18 1062.4 5.31 1062.5 20.06 2062.6 19.8 2061.7 96.34 2061.8 

156.36 2061.9 231.04 2063 327.35 1063.1 456.63 2063.1 616.81 2063.3 
805.35 2063.4 1010.17 1063.5 1159.18 1063.S 1520.85 1063.1 1804.48 1063.8 

2110.35 2063.9 2431.31 1064 1784.71 1061.1 3151.55 1064.1 3544.06 2064.3 
4393.59 2064.5 18'9.93 2064.6 3326.74 1064.7 

P.-I Sols Waah 
: Il..ch 1 Psi  0.18 

8- st., r,&t ugh= n s n g a c  =aft -el ~ight msff a n t r .  man. 
9927.0110111.74 110 235 380 .6 .8 

I D I . C L e C t i O .  Plow n u -  1 
DkP L St. 1 Plav Pa-tmt 

888 T 
888 T 

EPOSS BZETIOI1 0-m Prolile WPP 1 

=.a. z1.r lrtl 
Y-1 Bead Itt) 
I.S. BlC1) ItLI 
crit w.8. lit1 
P.O. Slope lIt/Ltl 
0 T D t l l  IEf.1 
Top Width I1Ll 
V-1 mt.1 itrls) 
U x  Chl m t h  IttI 
amv. Total lcfel 
-9th ltd. let1 
~ f n  m rn (rt, 
Aluh~ 
sxcm ma* Itel 
E L B Loss  lftl 

Z1.mer.t 
1t. n-Val. 
Reach m. lftl 
Plol me. 1.4 tLI 
Are. 1.q it1 
slow lcrml 
Top Width let1 
Avg. "el. lttl~l 
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SLO' 80'161L IEO' 9S'fZOL PEO' S'L289 
I*., '1 -29 1% u .as 1.A rr =>s 

c -mum  eon^.^ o ..Brn- 

r ddl sITiOld Ul- SOTWIS SSOW 

5, - e164 -8 
a 888 
d 888 

2wwmX.d ABII x IPS 1138 
T -WW rold ell$DD:TDllT 

5' f ' 9t1 err sir C'TO~L LSS'~LOL 
.-ax= 'io- rrww a9611  am a:.? im~afi-~ aq6w az.1 1.78 me 

(0' LSS'fZOLS90' ETO'S6691' lOS'L289 
T.A = -3s r.n = .as rmn = *as 

F -am eOil1.b. Sa61Ll-Wl 

Z't902 StfL 
,902 f'TOEL 8'TEOZ VsTl BS'XEOT fE0'8LILE9'~SOT TfO"lLTIL9'IPOZ ZPt'69IL 
9'1SOI LT8'S9TL8C'ISOZ L66'091L6S'ISOL t58'6tILLZ'TSOE SOO'EZTL9F~150Z LSS.fZTL 
BL.TEOE 890'1L018'1SOZ E2t~890L6O'ZSOZ 981'9SOL26'1SOL Z6S'LVOL26'15OC 6IO'OlOL 
89'2EO2 BL9'LEOLB'ZEOL ~CS'CCOlEG'ZSOL SSL'EZOLIO~LTPZ LSS'fZOLLI.LSOI 66'0ZOL 
PI'LPOL L68'OLOIBSOL 6SS'FIOLFO'C902 596'000LZO'C9OE CZI'66698C'f90Z ZTO'5669 
CL.F9OL 96t'6869T.f90L BSL't86990'C90L ELf'EL69Lf'C901 102~Z9698T'f90Z BZf'SI69 
ZL.2902 T56'8CL9B~f90L 80L12f691L'F90Z LBZ'8689Bt'EPOZ LS9'L9896E'f90C lOS'L289 
n.ra A *as ~DTI~ -3s -I= =as rs~a .a8 9f - s3.a WlZ.AW8 

e6pr4 FS sn x0 BD '4oran.8 s-0~ '4ssra z~~rld~z: 



ZO Cord st. 
5141.811 
rnnsr)r9 

x i  cord 

.. -. 
snrion n l e v a t l i n  oat* n m -  42 

BCL n.v st. n i c r  era nxw st. nlsv st- s1a.r 
6161.84 2059.25 6822.35 2098.46 6857.82 1060.316885.569 2058.15 6922.79 2056.96 

6939.859 2056.36 6910.16 2056.33 6965.1 2056.49 6966.32 2056.6 6968.69 2056.67 
6981.44 2056.65 6988.51 1056.65 7005.4 2057.321008.339 2057.8 7011.93 2057.66 

1015.P?9 1056.947015.819 2056.57 7018.04 2056.9 1018.04 1060.5 7018.91 2060.5 
7 0 8 . 9 8  2054.51023.149 2054.22 7017.16 2053.7 7038.43 2091.637041.689 2050.34 
7055.15 1050.21062.199 1050.21 1071.01 1050.11 1091.2 2050.08 7142.5 2049.58 
1151.54 2049.15 7163.73 2019.1 7172.93 2049.33 11B0.08 1057.29 7189.13 2059.62 

7190.569 2058.85 l l P $ . 1 6  1058.9 7104.37 1060.48 7113.18 20SO.71 7225 .1  1057.63 
1189.26 2061.31 1321.31 1064.88 

Ululi.9.. n ".,"as n m -  3 
st. . v.1 st. n Val St. n Val 

67bl.84 ,025 7018.04 ,022 1180.011 ,025 

C,p.tT- mbmhanr .id. .lop. 
mbanbanL side Slop. 

in- ills*,. msrgenc. for weir 
imarion at which weir flow bash*  

m.rgy head "ssd in ~ 1 1 1 - a =  aesigo 
g p f l ~ a y  h.ight used in daaim 
*.ir cr.st shape 

Pill= Data 
pie= #-Lion OpmL~em'iOS2.245 m-tr.m-70l4.43l  
matre- am- 2 

width Birr Width Dl- 
1.15 19111.5 1 . 2 5  1060.95 

mwr.scrs.n nu- a 
width Blav Width .lev 
1 .25  1949.5 1.15 2060.95 

Pi.= D.C. 
pier 8C.tiom - 1 0 7 8 4 7  no*nst~.-7013.167 
C,p.tr.u nYm- 2 

width l lw 116th Z1W 
1.25 1949.5 1 .25  2060.95 

D m B C r e m m  SYDU I 
width =lev  width xlw 
1 .25  1949.5 1.15 1060.95 

m m D t T O L Y I  mm. 2 
Width PI." Width P1.r 
1 .25  1919.5 1 .18  1060.95 

OiSI DPC. 
r 8tatI.n Opbtrem.1158.134 mmstrsam-7152.144 
.we- nu. 2 

Width p1.v '"idkh P1W 
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1.25 1969.5 1 .15  1060.95 
?Scre.lo nun. a 2 

Width =lev Width me" 
1.25 1949.5 1.25 2060.95 - 

m a r  o t  midge m e t t i c i s n t  sets - 1 

sigh P1.m ".thOd 
sreaaur. m* r a i i  €10" 

~ubmrqed  ~ n l e t  cd . 
-8utag.d inlet + ovrier cd - . s  
YII LO" 

Additional Bridge Paramtar. 
add FriCCion component Co m e n t u n  
hr not add weight hrmpcment to YCPiontvm 
Elas. B flmr c r i t i c a l  de9th c ~ u t a t i o n s  us. c r i t i c a l  daprP. 

inside th. hridg. at the  upatrean ond 
c r i t e r i a  to check to r  pres~urs flow - ~pstrea. e n e w  wad. l i n e  

B R m P  m Prof i l e  *PF 1 
opening I singla bP 

Y a, Yamell -we. i s  m t  ".lid i t  th. r.I*.r nut.0. is ibov. the la &rd or i f  the.. i s  *sir flow. 
The YDrnO1.l -"a. hl. &on di.ward.d. 

more: m-tr .nS- i a  o ~ k  va l id  it the water auripcs is aov. the l o w  chord o r  i f  Char* ia weir 
1 .  The -tr ~ s r e r  h u  a disre9.rd.d. 

~otec  he m*natro.n water w t s c a  i a  helor eh. minim- clsvat ion fo r  nr*ssure € l a .  =he s lu ice  
gat. .gu.timJs rsr. Us.d tor preswa Clo". 

woke, m ~ r i p ~ e  c r i t i c a l  depth. f-a at locarion. me c r i t i c a l  d w t h  with the lowest, valid, 
ene*BY "U Y.d. 

more: laultipl. c r i t i c a l  daptha ware found at t h i s  10e.tiom. =he c r i t i c a l  W t h  with the l o m ~ t ,  valid. 
e n e m  ".is wed.  

IWsOT 
~ . n c r i ~ t i o n ~  srrst cmse section -tram o t  os aw 93 Bridge 
sea t i& nsva t ion  mta 

sr. E1.v st. 
6761.842 2059.15 6822.35 

BanL S t a t  Lett Right -gtbai L e f t  Eh.nnal Right CoefS Contr. np- 
7018.9817180.083 254 254 251 .3 .5 

I I L . ~ ~ ~ C ~ ~ V .  slw DY.- a 
St. Z St. B I l e r  PeI.lMent 

888 s 

.5. =lev l t t l  2061.11 S l a t  Left OB Laannel Right OB 
e l  mad  ifel 1.24 we. n-val. 0.020 0.030 0.000 

W.P. Plev l i t1  2059.88 Uuch Lon. I f t )  254.00 154.00 254.00 
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- Cbl mth l t t l  
w v .  T0t.l 1Ct.l 
I.anarh l t d .  IfLI 

c&r. 1ct.1 
wettsd S U .  l f t l  
Shear 1Ibl.g f t l  
s t r a m  Power I l a f f t  a1 
CYDl "01- I.~..-ftl 
N1. 8L I1Cre.l 

Warnlnq~ D i v i d d  flow comukad =or thin ero#s-S.ctioll. 
warnincr~ me ~ r l o c i t v  hrnd has ohangad by nore r h m  0.3 f t  10.1s in).  his may indicate  the need for  

.Mtr$ona= Ems. mosrioas. 
The COnTeymCa r a t i o  lueetreu. conveymce divided by dornmtrem cOnv.y.nee1 i e  l eas  
t- 0.7 or . ~ * ~ ~ a r  than 1.4.  hi. may indicars  tha need tor additianal cross sections. 
The UI.=W loss was greater th.n 1.0 tt 10.3 ml. betwen th. current Wd P~evious crolll 
aeCkiOIL. This may IndIcata the need for  a d d i t i ~ n a l  cross aeotions. 
IOulhf*l. CLlLiCLl depth. "we t 4  .t Chi. lo..tion. Th. erlClc.1 depth w i t h  the 1oraat. ~ - - ~  
energy "as usrnd. 

CROSS BBCTIOa .I-: 801s IaPh 
-mi Re*& 1 Psi 0.35 

M a m b g ' s n  Va1U.e am- 6 
St. n Val St. n Val 8t. a Val St. n Val St. 0 Val 

9004.6 1 9516.4 .065 9882.68 .01 9884.02 ,065 9910.96 .03 

10050.65 .065 

CROSS SEETTOII OOTPOT Prof i l s  LPP 1 

P.O. Plar ( f t I  
Vel B u d  ( I t )  
W.S. nxev t t t l  
W i t  1.8. 1st) 
e.0. slop. ( rc fc t )  
0 TOt.1 1ctli1 
Top Width ( I t )  
V.1 mt.3 Ittf.1 
*u Oh1 Dptb 1%) 
wr. mt.1 icr.1 
LengLh Wed. 1st) 
"in nl 1t t1  
AlPh. 
PXCUL MS. l f t l  
C L B Mss l f t l  

2059.1~ ~1-e.m~  eft OB ~h.nn-1 
3.38 ~ t .  n-v.1. 0.065 0.030 

1056.37 R s n d  Lan. Ietl 686.00 686.00 
2056.37 ila area Is= it) 144.11 871.24 

0.001919 *r.. Isp f t l  161.27 871.24 
19552.53 910- 1Cf.I 467.84 13074.11 

171.52 l W  Width i f t l  I7.l. 109.87 
13.11 A- vex. tref.1 3.14 15.01 
1.69 W&. W t h  If t I  1.52 7.93 

175713.5 con*. Isfa) 6065.7 169511.0 
6BS.00 Matt& Par. ( i t )  58.23 111.91 

Tha .n- *q",tion could rrot M b.l".ced "ithi. the 8p.gifi.d nunbe of itsration.. Th. 
pregzs. usad criCic.1 depth f o r  th. r.t.r .urt.c. and conriou.d an with the c.lsul.ti~a. 

r).locity h d  has 0bng.d by -re th.n 0.5 tt (0.15 .I. l h i a  may in3icat.i the  need for  
.ddiLion.l crosa ..ctions. 
The a e r W  10s. "U greater tW 1.0 CL 10.3 m ) .  between t h e  merit .nd. preai0uS E m S S  
..otio,,. mi. m.y i1Mc.t. the  -..a tor .MiLirm.l crolle ..ction.. 
m c u g  rb. at- stag itarrti-, w h e n  the u i w d  -&tar surtasa ".a sat e w l  to 
f r i t i ~ ~ ~  depth, the c.lcul.r.d ~ u r t a c a  0-a back belor  c r i t i c a l  w t h .  r u s  i ~ i c . t e s  
thee thare i a  not val id  ~ u b c r i t i c a i  m. prowu. d e f a u l e a  80 s r i r i c a l  depth. 
rulrlol. crleical danth..... t0rvld at this loc.eion. ms criL3s.l bepth with the lorest, valid, 
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St* 
9908 
9799 
10019 
10381 
10625 

st. 
9516 
9899 
10037 
10430 
I0628 

-ingas n values nu. 3 
St. n Val St. n Val St. n Val 
9433 ,065 9963 ,015 10037 ,065 

%.a. xi= ~ f t ~  
Vel Bead 1st) 
I.S. P L ~ V  tee) 
-it 1.8 .  l i t1  
P.0. Slqp. l t t l f t l  
0 Total IcCs) 
T o p  Width 1st) 
V.1 Totll l t r l s )  
~u m i  ~ p t h  t r t l  
Cmn. ToC.1 lcfsl 
L-gbh l td .  let1 
Idin Ch El 1st) 
Alp-  
P.Ct. M S .  1st) 
c a .i LOSS ( r t )  

m. l t t l  
s l w  *.. 1.p f t )  
IY.. I.. t t l  
slow I c I B I  
Top Width (ELI 
-9. P.1. l c t l s l  
ey&. MPth l i t1  
corn... IOf.1 
"*teed P e r .  lfb) 
8h.U (1bl.P CtI 
Stream P a o r  l l b l f t  #I - "Olwn. 1Icr.-tt1 

% I.c...) 

Lett OB 
0.065 

".minp. Deer qo0it i .d  ".re* .urt.c. i s  not posmibla to r  the .peciticd flow rsg ims .  The .-am "..d 
crit ical  depth as the a u r t m g  watar aurfac.. 

sr01i1. Dvtpvt Tabla - St-d Table I 

IUaCh Pllsr St. Q mt.1 M i m  Ch Xl W . 8 .  El- W i t  11.8. P.O. l l w  B.0. SlWe "el Chnl VlW AZs* ToP Width Prods  t Chl 
~ c t d  let)  (it) let)  (tt) ~ t t l r t ~  i e t l s ~  lap e t )  ( f t )  

Protile oueput T.bl. - Sf lndvd  T.bU 2 

-oh MI- St. I.0. P1.v X.S. I1.V PeL 8 m . d  R C t n  Ms. C & P Ms. 0 &*it 0 -1 0 XigkL Top l i d t h  
I f t l  l t t l  I t t l  (St) l t t l  ICXS) 1Cf.I 1cl.I l i t )  

~ s c h  1 0.11 1054.~0 2052.91 1.89 as64.48 11951.65 528.87 597.58 
-.oh 1 0.35 1059.15 1056.37 1.38 3.33 0.74 467.84 13014.14 10 .55  171.52 
mICh 1 0.40 2061.11 2059.86 1.24 0.73 0.64 1.24 13551.21 0.02 229.71 
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Technical Data Notebook 
Goldmine Village CLOMR- Wickeqburg, A2 

- 

D.7 - Developed Conditions F'loodplain/Floodway Model 

610 1 South Rural Road, Suite 11 0, Tempe, Arizona 85283 
Phone: 480-752-2124 Fax: 480-839-2193 



a m  DIVA 
project ~ i t l . ~  SOIS "ash a- 
PZOj.Et wl. I ..l.cwIw..nIj 
lu. ~.te and pimet 1/17/2002 4100~34 

PYUT DATA 

PI- ~ i t i e :  0.v - d - s ~ _ s l - ~ ~ o  weir- set 0. 
~ 1 . n  r i l e  r i \ p r o ~ ~ c r s \ C ~ n s u l r \ ~ ~ ~ v s L \ h ~ ~ ~ ~ ~ ~ \ ~ P I 1 s a ~ . P O 7  

-txy z i t la ,  rm.1op.d conditim- m mza 
amarry rlr. 8 x ~ ~ z o ) ~ t s \ m n ~ u l r \ P ~ J ~ ~ ~ t \ b e b e - r ~ ~ \ ~ 0 1 1 ~ . 9 0 1  

rlw T ~ C M  , BTS ? l a  ~ a t a  - m-nm-m mrn 
ria r i la  x i \ p r o j . c l . \ - m l t \ s s ~ ~ ~ t \ ~ ~ ~ - ~ ~ ~ \ ~ ~ l ~ ~ . r o a  

ulmmmarY mfo-tion. 
-.r of, Cm.. IUctim. . 15 rnlitpl. GP-ingmg. - 0 

N l r a r L S  - 0 Lnllnm "airs a 0 
=id#.. 1 
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ow Tlt1.l llS -la Data - DeV-BPP*_NO -21 
r F i l e  ; x:\pro)acts\~onsul~\~~~111st\h~t~t-~t~t1)\11011ffiOYll.€08 

x D L L ~  ( s t e l  e 
Illre= R**Oh Rs PD 1 PW 2 
801s Wash leach 1 1.12 11113 14413 
801s Rash Xaach 1 0.61 14459 14459 
8018 Wash 11eech 1 0.48 11553 15045 
Bola %ash teeoh 1 0.22 15015 15045 

BOYDdaTY mrditio.. 

RlTer Reach Drotils Ilpstrcul D o m s t r s u r  

s o l s  waob xeaoh 1 er 1 c z i t i s a l  m~n IS - aosz.81 
801s l l s h  Reach 1 PE 2 CriLicirl Imam Ws - 2052.81 

G-Y rnTA 

OWPaty Iitl.. 0.V.lop.d mndiCiODL 110 IPIR 
Qe0mat.v Pil. I ~,\~~~,.~t.\m..~lt\P~JI111C\hoho-r.a\~011acm.~01 

EMS8 SnCTIOU II-I 801a Wash 
-I RUEh 1 BS: 1.11 

IuPm 
m s c r i p t i o n i  cmae s e c t i o n  1.11 trm c m  St* 
S t a t i o n  I l s r a t i o n  Data n- 24 

st. i st. =I.. BLL n m  s u  mn st. e l s v  
9117 1091.5 9301 1091.6 9331 2083.3 9392 '2082.2 9131 2087.5 
9549 2068 9693 2087.7 9798 10B7.1 9872 2086.6 9897 2086.4 
9916 1087.3 9949 1083.4 9970 2082.3 10000 1081.5 10035 2063.4 

10061 2084.9 10084 1086.4 10111 1086.1 10123 1086.6 10151 2086.6 
10164 2086.1 10180 2085.1 10185 1085.1 10105 2091.9 

*UVLi.g.. . "U"... n m -  5 
SL. n val S U  n v.1 at. m v.1 sea 0 Val at. n v l l  

9111 .06 9331 ,025 9391 .06 9949 0 2  10062 .O6 

.a& st., met n i g h t  &.mgth.: W f t  channel Right M e f f  cent*. ELPYI. 
9969 10062 615 620 630 .I .3 a 8s BPCTIOB Wmm Prnti l .  IPP 1 

Z.Q. =lev (Etl 1089.89 U-t wtr oa channel n i g h t  OB 
Ye1 ns.d l i t )  3 XL. =-Val. 0.031 0.025 0.060 
w.8. ~ 1 . v  l t r l  1066.51 m a c h  m. l i t 1  615.00 610.00 630.00 
E c i t  1.8. l e t )  2088.51 01- luu 1.q S t )  1110.75 614.35 311.51 
P.O. 8 1 ~ .  l f t l f t )  0.001376 luaa 1s. Etl  1140.75 614.35 311.52 
o rota1 la.) 11413.00 iln lccal 6051.36 7464.71 896.91 
TW Width l f t )  880.83 TW Width ( i t )  634.80 113.00 133.03 
v e 1  m n l  1ftI.l 6.97 179. "el. l e t l s l  5.30 12.1s 2.88 
*u ml ~ p t h  l f t l  6.31 W. Depth l f t l  1.80 5.44 1.34 
con.. m t a l  l c l s l  217861.1 Con.. IcfSI 91479.1 111844.7 13558.8 
-tQ nu.  1 s t )  618.08 mmttca Par. ( I t )  636.26 113.08 133.70 
~ l n  m n ( s t ,  ~ 0 8 2 . 3 0  S M ~  (1~1.a t t )  0.49 1.48 0.64 
U P h  1.83 8er-u P o r e  l l b l f t  .I 2.60 18.03 1.83 
rmrn YO.. IEt) 3.67 ~ u l  v o l m e  (.~=.-ft) 117.68 99.87 3.11 
E O P YO.. ( f t l  0.08 Rul ai lure.) 80.77 14.36 1.62 

w u n $ n g :  - on.- -.tion ~ ~ u l a  nor b. b.l-d with in  ~ h .  s p e c l t i d  n* of i t u r a t i o n s .  m a  
p-ur ..l.Ctd tD. ..t..I .YIc.o* th.t h.d th. xa..t -nt of .rror bet*sm cm9ut.a 
.n4 ...- rr.1ue.. 

x-ing: ~ h .  velocity has s w g e d  by more than 0.5 f t  (0.15 m). mi. may i n d i c a t e  tha need for 
a a a i t i ~ m a l  c m s a  . . ~ t i o n s .  

warninpi The . n . r ~  loss 7r.s s-.tw than 1.0 f t  (0.1 .I. b.t.n*n the c u r r a n t  Yid previous cr0-a 
oeOZiOa. T11iS U y  i0diC.t. t M  m d  I O I  i d d i t i o U l  Cm.8 S.CLiOOS. 

w-inp: w i n g  the st-d.rd m t ~ p  i t e r & t i o n s ,  tha asernd vator smrtaee wu set .wl to 
crit ic.1 ,,.pa. Lh. C.lc"1.td " & b e  ."ril.s. c u u  blcl b . 1 ~  crit ic.1 drpth.  Thi. i n d i c a t e *  
~ h . f  t h z e  i n  *at I val%d . w b c r i t i ~ a I  answer. rn PXW- & 1 a u l t d  t o  c r i t i c l l  d a ~ t h .  

CROSS ~srnzm om~m ~ ~ t i r s  *rlr a 

8.G. =la. l f t )  2089.89 Slan-t UEL 08 channel l i g h t  OB 
Val Bead I f t )  1.38 We. n-Val. 0.036 0.025 0.060 
W.8.  .lev l l t l  1088.51 Lm. l i t )  515.00 620.00 630.00 
=it W.8. l t t l  1088.51 Flow luU 11.u I t )  1140.65 614.35 311.51 
P.Q. Slop. l f t l f t )  0.004374 U I a  l eu  t t l  1140.65 614.35 311.52 
0 ~ote.1 lots1 14413.00 9 l n  lc fs l  6062.81 4 6 3 . 3 6  896.83 
Top Width l f t l  880.00 Top Width (St1 614.00 113.00 111.00 
0.1 Total ( C t l s l  6.97 Avg. Val .  (ttl.1 5.31 12.19 2.88 
lu ml nth I ~ L I  6 .  11ydr. ~ w t h  ~ t t )  1.80 5.44 1.34 
m n r .  ~ot.1 lee.) 2 . 0  C-v. lees) 91517.1 111844.1 lZ559.9 
L q t h  Wtd. l i t )  wet tea  Per. l f t l  635.57 113.08 133.68 
Win Cb I1 l e t )  1081.30 S h ~ r  ( l b l a u  fC) 0.19 1.48 0.64 

1.81 Btreu. Pae. 11blfL s1 2.60 18.02 1.83 
'rcb Msr, (S t )  Rn V0lrn.a lacZ'.-fL1 19.66 100.13 3.07 
1 a P WB. l e t )  0 *Ipm OP SA 110-S) 42.19 14.39 1.41 
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~ i i l g l  The energy -.hion could not b. balpnced r i tki .  t h e  specified n-.r of iL.r.rion*. Th. m program usad c r i t i c a l  depth tor the rator aurtace and rozt~inued on with the caleularions. 
ning: The valeclty bad has changed by nore th.n 0.5 St (0.15 m). This nay i M i s a t e  the need tor  

additionol croaa aac~ ions .  
Iam%a% Tho cmveYurce ratio (upstream oonvoynnoe divided by d m a t r o a  convsyurcsl is lsaa 

than 0.7 br -eater thA 1 .4 .  Ih+s isy Indl0.I. th. Deed fOI a d d i t l o b 1  Cr0.a eeCtionS. 
.-iDg> Th. LD..W 1o.s w.. .I..t.I thl. 1.0 f t  10.3 .)_ b.t".LD th. eurxenr .nd pr..rio". cross 

sa~txon.  mt .  u y  inarcare the ncea tor aaalrton.1 cross sactsons. 

Yanning*. n Val"-a n"m. 6 
st. n v.1 st. n Val St. Val B t a  n Val at. n V a l  

8262 1 1601 ,065 2 7  ,025 9314 ,065 99+4 ,025 
10050 ,065 - SLI: Lafr Bight ~enp tha i  bcff ~b.nn.1 night coeff Wtr.  9.n. 

9941 10050 570 560 565 .1 .3 

W S E  SECl"Z0H I 1 m  Profi le  XP? 1 

11.8. .In l i t )  
Czi t  1.8. ( f t )  
P.U. 810D. I f t l f t )  
a mtrl lcfal 
Top width ( f t )  
vex mt-I i f r fd 

IllemMt 
"t. n-Val. 
Pasch W. l f r )  
PIOW IYe. lap f t )  
are. (.a I t )  
ll0" 1cie1 

Width ( f t l  
AW. Val. I f t l s )  
nydr. W L h  ( f t )  
con.,. lcf.) 
I e t t ed  Per. (ft) 
she* IIDI.. l t )  
BLr- - ( l b l f t  
CY. volume ILCI. .~~ 
CU. 8L I.C...) 

r a f t  on 
0.040 

570.00 
1037.23 
1037.13 
6828.52 
915.41 

6.58 
1.06 

74072.5 
976.79 

0.56 
3.71 

112.30 
69.40 

wicningi ~ h .  .n.w -tion a w l a  not b. balanced d t h i n  the .pacified = w a r  of itsration.. Th. 
prowam .elected t b  rater anreace that iwl t h e  leut r-t of .==or bet*- ccanputed 
and . .Wd .I.l"... 

warning: 0ivid.6 flow conpuled ior t h i s  -.a-mrction. 
W-ingz Th. v.locity h..d b s  -9.d by n+rr bh.n 0.5 f t  (0.15 m). This may indicate  the need f o r  

.dditi-1 EID.. s.ati-. 
w a m i n ~ ,  ~ h .  M-W 10s. I. DT~LIOI - 1.0 it 10.3 m).  be-- the  nurat -a ~z- ious  cros. .. 

- section. Thi. w iMi0.t. th. ma.,! f o r  additi-1 sr... aec t i sw.  
w-ingt w i n g  tha ntandua at- it.r.tioxw, when the u a m e d  rat- -face re. set ew.1 t o  

c r i t i c a l  d a t h .  tb. ~a l~1 . t .d  water LNCfaCO SYIe QaCk below c r i t i c a l  depth. This indicatnl  
tast there  is not a val id  aubcritic.1 .nave=. ~ h .  promam detaulted to i r i t i c a i  4-a .  

aot.: u l t i p l e  critic.1 d e p w  .ere fovlrd .L this 1oc.tion. Th. critic.1 depth r im  tM 1W.t. valid, 

1.0. ~1e.v ( t t l  1085.78 PL-t hart os clm".e~ aighr OB 
Ve1 Sold ItL) 1.58 Vt .  n-Val. 0.017 0.025 0.065 
W . 8 .  El- l f t )  2083.20 Len. l f t )  570.00 560.00 965.00 
C r i t  1.8. l f t )  2083.20 n o r  &a. 1- f t l  748.34 495.61 8.27 
B.G. 810De ( f t l f f )  0.008781 Area 1.q f t )  748.31 495.61 8.27 
Q Tot.1 icfs) 11113.00 F l w  lcfsl 6703.10 7695.35 11.45 
Top I id th  I f t )  585.49 Top Width 1st) 468.11 106.00 11.13 
"el mt.1 l t t l e l  11.51 avg. "el. ( f t l a )  8.36 15.53 1.75 
Yu ch l  OPth le t )  6.60 E y e .  DapLh 1st) 1.60 4.68 0.74 
Emv. mt.1 (cfs)  163803.8 -v. ICfS) 71531.1 82116.6 154.2 
-9th Wtd. I t t )  564.79 i.tt.d Par. l f t )  470.32 106.18 11.22 
*in ch n l  ( t t )  2078.10 llb/sq ~ L I  0.87 2.55 0.40 
Alnh. 1.23 8Lr- Po- I l b l f t  a) 7.81 39.61 0.71 
~ ~ f t n  zeaa ( f t l  4.49 NI v01- I.cre.ft) 66.34 91.23 0.76 
C L P I I ) S S  l i t )  0.31 Om SA 1Icr.S) 31.41 12.83 0 . 3 1  

warning: .me== .w*tion could not b balulced r i t h s n  the spac~ftsd n-ar ot i ~ e r r r i o n ~ .  T I  
D=OW.D salectsd the writer -face that  had tM l e a s t  -mt of uror batween c w u f e d  
-"A .-o..--.! ..., ..-. -" ----- 
Divided flow -ted to* this C*os.-..ftio.. 

mingi Tb. velocity hUO ham churged by more th.. 0.5 f t  (0.15 .I. mi. . uY  indicate the n..O for  
.ddiCionIl cm.. ..Ctiorz*. 

amins ,  The merw loso ru gr-ater than 1.0 f t  (0.3 m). betreen the current and prwioulr croaa 
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e .sotlo.. a l e  may i ad lca t .  the nosa lor .bbition.1 cress . e s t i w s .  
ing t  m r i n g  the 8tPnd.r.J eLap i t a r . t i a @ ,  r h W  th. .as"med rater surtaoo rrtr 8.t -1 t o  

~ z i t i c . 1  depth. LM c a ~ c u ~ a ~ s d  "are= aurtsce c- back below depth. m a  indic-ree 
tbt  there i. not a P a l i d  s M C T l t i ~ a 1  ul.ler. The p r w m  d ~ f a v l r e d  to c r i t i c a l  depth.  

water (N**LC. "a. used. 

1mm 
o .̂criC.tim: cr... section 0.90 tl 'om Study 

st. 
11638 
8815 
9029 
9365 
9520 
3640 

s& st.: s e e r  ~ i g h ~  L w e h . :  = a f t  -el Eight  Coeff Cwt*. Brpm. 
9958 10060 510 565 575 .1 .3 

CP.OSS 8BCTIM -0T P ~ S i l e  #PI 1 

P.e. P1.V l f t l  2080.24 Plm-t zelt  O. -1 Right m 
vsl =.ad l f t )  1.32 l r .  n-val. 0.049 0.030 0.065 

W.8.  P1.v IfC) 1018.92 I.& W. l f f l  510.00 165.00 575.00 
W i t  X.8. I f t )  1018.30 Flow 18P f t )  1888.14 519.15 1.69 
..a. 81We ( S ~ / S L I  0.008016 -a. 1s. S t )  1888.21 519.35 1.69 

14113.00 V l w  (ct.) 7161.75 6649.23 2.02 0 Tota l  lot.) 
TOP Width ISt) 1339.06 Top Width l f t l  1233.30 102.00 3.68 

V e 1  T o t a l  l f t /S)  5.98 &w. Vel. I f t /S l  4.11 12.80 1.20 
7.82 By&'. Depth If<) 1.53 5.09 0.16 

lu c h l  Dpth 1 s t )  
c a v .  ~ o t . 1  I C S ~ I  160979.3 mnv. ( e t a )  56691.1 74265-5 12.6 

L q t h  l t d .  1s t )  552.02 W.tted PO=. I f t l  1235.50 103.61 3.79 
2013.10 Bheu IlblSU i t 1  0.76 2.81 0.11 

acin c h  I1 l f t )  
1.31 st=- m l l b / f t  s1 3.14 32.11 0.27 

s.3- Loss l e t )  4 .71  CVm "01- lmr.-ft) 93.16 81.45 0.83 
. P P LO.. l e t )  0.02 - an. (acres1 54.95 11.46 0.48 

w-ingi ma 10s. was pr.lr.= L- 1.0 f t  10.3 n). b = t w a ~  t h e  cu=ront and previous  cross 
.ectlO.. mi. m y  -0.t. th. need tor . d d i t i o n a 1  croan *actions.  

0 :  Y.nning'a n rr.1w. "sr. C.mp0.it.d t o  . ~ i n p l .  v.1- in th. -in cw.1 .  
we., rmltipl .  ~ ~ i r i c . 1  depth.  "era c o d  at this loca t ion .  me c r i t i c a l  depth w i t h  the l w e a t ,  v a l i d ,  

".t.I Surl.0. "I. -.a. 

e.0. = l e v  l f t l  2080.92 Pl-& PefL 0. -1 l i g h t  ox 
v.1 8.- l e t )  1.53 w t .  n-v.1. 0.046 0.030 0.065 

W.S. ZlaV l i t )  1079.38 IUach L-. l e t )  540.00 565.00 575.00 

W i L  B.8.  IfL) 1079.3B ra" luu (W 1305.18 566.62 1.26 
#.a. #lope l f t / C t )  0.007130 =*a 1.. 1305.48 566.62 1.26 

a m e a l  1 s t ~ )  1a413.00 plow l c f s )  7110.21 1301.09 1.70 

Top Width l i t )  601.00 TOP Width I f t )  578.00 102.00 1.00 

7.1 mt.1 lft/s) 6 A w .  V a l .  (St/.) 5.45 12.89 1.35 
YU Ql Dpth 1 s t )  8.28 By-. Depth I f e l  1.16 5.56 1.26 

con". m t a l  (=err) 169511.7 mnV. 1Ct.l 83623.3 e5061.3 10.0  
~ e a g ~ h  wtd. 1s t )  552.58 wet ted  Per. l f t l  580.55 103.61 2.16 

Uin Ch P1 (St)  2013.10 S M u  IlblSU f t )  1.01 2.47 0.26 

.UP- 1.67 errem PO... I l b l f t  s l  5.53 31.80 0.36 
srctn ~ o e a  l i t )  6 C V ~  vol- l a c r e - s t )  52.91 85.40 0.69 

C P P Loss l e t1  0.00 CYD LU I * ~ l * d  11.51 11.49 0.19 

c r i t i c a l  de 

bscr ion  s u e  
.li-t am -au 0.79 

t i o n  =1.uaria Date n*. 114 
SLL P1.v St. .lev St. 1 8ta 1 St. Xlev 

8956.81 2083.2 8961.81 2083.77 8970.87 1083.71 8978.94 2003.02 8979.19 2082.9 
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-inpas n va1u.a nm- 8 
St. LI Val St. n Val Sea n Val 8%. n V s l  St. n Val 

8956.81 .065 9098.69 .033 9147.1 1 9517 .065 9566.15 ,035 
9618.6 .065 9954.82 .0310010.99 .065 

s v ~ i  st., nc f r  night L U I ~ ~ M :  =.st cn-el night c w t f  cmtr. ~pi.n. 
9954.8110DlO.99 211 116 135 . I  .3 

W 8 8  BDLTlOW O m O T  PrOfi1. OPF 1 

0.009084 )uaa (SO i t )  
14413.00 Flow lEf8l 

918.41 Top VidtU I f t )  
1.50 avg. Vel. I f t lS)  
1.41 BY&. W t h  l i t )  

warming, ~ h .  -ergy aquation could not be balmcad within tha apocifisd n w a r  of iter*tions. =he 
PIOIITIIT ..l.~t.a th. rat.= .YII.C~ t h t  had th. leret m t  of error betwe- co.eut.d 
and .s.- vmluaa. 
*lvi& ;low E-LC~ f o r  t h t s  CZOS.-S.EL~O~. 
Th. -gy loma w . s  -.ate th.. 1.0 it (0.3 ml. hat"- the  urrrar 1M praviouu cr0.S 
section. m i s  m y  i.dic.t. the n..d tor MditiWn.1 cro.. ..stions. 
-in# UI. st* sten it.rations, rhrn the  .a-M r a t s  surlace was set e w l  to 
c~I~ IcLI  depth, th. oalcularW r a t s  aurfu.  s.mc back -la cdtic.1 aepth. This indicate. 
th.L -re i s  not . *.lid .uMriCic.l -mr. Tb. pr0gr.n d*f..llk.d to criti..l & p a .  

=.a. .lev I ILI  ~OIS.SO n-e m f r  om chamel  s igh t  08 
"el S*M le t )  1.56 st. n-v.1. 0.049 0.030 0.000 
W.S. =lev l e t )  2013.94 maoh 5.n. le t )  214.00 116.00 135.00 
csit W.B. l i t )  1013.9d r l a  &=a. Is. f t )  1319.31 546.96 0.00 
E.O. 81We ( f r / f t )  0.009050 Me. lsu C t )  1379.31 566.96 0.00 
Q T0t.l Ice.) 14411.00 e lo r  (c is)  7110.16 7101.84 0.00 
TWP Wiath IZtI 928.91 ToP Width l i t1  811.63 116.11 0.12 
ve l  m t a l  l f t l s )  1.48 a-9. Vel. ( f t l s )  5.23 13.11 0.11 
Yu Chl W t h  l f t l  7.41 aydr. W t h  If*) 1.70 4.71 0.01 
cam. m t a l  tcrsl 151508.1 con.. (aim) 15792.6 15115.6 0.0 
LUIwth Wtd. IfCl 125.14 l t t . 6  Pat. l e t )  818.16 117.01 0.12 
 in Ch El l f t l  2061.42 shs- IIbIaq i t 1  0.95 1.64 
N P M  1 s t z e ~  P o w  l lb / f t  m) 4.98 34.76 
mLn less (If) 1.14 Cun Voluns (-re-ft) 36.16 18.18 0.69 
C O P Mse l i t )  0.01 Cun tU lac-) 18.95 10.08 0.29 

W M - 2  The -*q-, -no. could not b. bal-ed within the ~ 0 i f i . d  nvmbrr of iteration.. The 
~z0w.m a.1ecr.d tha r a t e  e u r f a ~ e  that M th. I e a s t  m m t  Of error bet-- c-tsd . - 
.nd .ss,m.d V.1Y.S. 

warninrli ~ i v i d e d  tiow c w u t c d  f o r  th i s  cr0.s-seotion. 
w-hgz =he ~ l e ~  loss  1.. greater t- 1.0 f t  (0.3 n). h.tv.en *ha -.nt and praviou. croas 

eection. TEA. m y  indio.~. the n d  f o r  additional cross seotions. 
w-ingc mirng the .tan- s t ep  it...tiaa, &en me issm.d surface was mt av .1  t o  

c r i t i c a l  *,pth. th* e.lcul.ted r.t.r m2rt.o. c w  back hlor c r i t i c a l  depth. This indic.t** 
tha t  there  is  n.Ot ".lid mbClitiC.1 -r. me p.wY1 d.t.Ultcd e0 ClitiC.I depth. 

WII SXCmOE R l V P l l l  Sola I u h  

(P"s ' 
R81 0.76 

.cription: 
statiom Blavation Data nm- 113 
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-ins.. n "*I".. n"m- 8 
St. n Val St. n Val St. n Val St. n Val St. n Val 

8966.41 ,065 9177.48 ,035 9237.13 1 9630.28 .061 9648.49 ,035 
9705.89 ,065 9955.96 .0310100.79 ,065 

me -rgl -tion could not ba balanced within the specified numbez cc iter*tione. The 
oroor.n melack& the rater surf... t.mt lmd rh. l e a s t  -t oc -00 hkwemn C O I W U ~ ~ ~  

The u l e r y  lo.. ".a w a t e r  th.n 
..Ction. mi* m.y indic.e. the nH6 t o r  .dditicmrl cross .sctioru. 
m i n g  the etanaard step i t e ra t ions ,  w h ~ .  the ~sum.6 W ~ L U  sutac. *" sat ew.1 to 
c r i t i c a l  m t h ,  th. 0.loulaL.d rater eut.0. crme b.ck below c r i t i c a l  Wth. This indicates 
that the=. is not valid subcritic.1 urswer. The pzomrm dafaultsd to c r i t i c a l  dwth.  

Val il- Ice) 
W.S. Ple. ( I t )  
crit W.S. i e t )  
P.Q. Slope I f t l f t )  
o mte.1 (or.) 
Top l i d t b  l f t l  
ve l  m e a l  i f t l s l  
lu Chl Ppth i f t )  
Eon.,. rot.1 iefs)  
L q t h  l t d .  l i t )  

Lett OD 
0.040 

262.00 
898.95 
898.95 

5307.22 
740.76 

5.90 
1.21 

65011.6 
744.72 

0.50 
1.96 

30.41 
14.95 

w-ing~ me a n e w  m w t i o n  could not be ba1ulc.a rim* uu . w c i t i e d  number of i tua r ione .  2h. 
pxogrm .elect& the *.tar autac.  thlr lmd ~ h .  l e a s t  .nouot of error between cmwtaa 
uld -."mad v.1uee. 

Wamhgng! D i ~ i d e d  ila conputsd f o r  t h i s  cross-Swtion. 
werming~ m e  snsrpl 10s. .a* m-ter tb.n 1.0 f t  10.3 n). betwean the cu-t and prarious =rose 

aeetion. shim ruy k3ia.r. the need f o r  additional cross .actions. 
wuninpi w i n g  the n t . n d ; d  at* i terat ione,  when the asswad rater nuface "a. s a t  em.1 t o  

s = i t i c a l  d.pth, the c.lsul.bsd ratex nuf.ca came back b . l a  0ribia.l d.pkb. This indicates 
that there  i a  noL a val id  NbcciLic.1 ansre.. The w'4rrm defaultsd t o  c r i t i c a l  0 0 t h .  
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s@& star zefr  aisar &ulSth., L.tL u . 1  PiSht m.tt -ti. man 
9964.6510109.81 254 156 246 .l .3 

EROSS 6-1011 m D D T  Profi le  #PP 1 

Gag Width I t t )  
Ye1 T O Y 1  l I t / ~ 1  
Xp. Chl DptX Iff)  

,nv. T0L.l (cis)  
,easth wed. IttL 
.,in Eh OI ICCI ~~-~ ~ 

ripha 
e c t .  LO.. let) 
C L P Ms. l i t )  

(sq r t l  
s1OI 1ot.1 
Tog Width Ir t )  
a... "el. l f t l s l  
m. r n t h  let)  
arnr. IctaJ 
1ett.d ear. l i t )  
mu IIbIsq ft) 
8tre.n S a x  ilb/tL Sl - vv1Y.e I.cr.-ftl 
cum BL Iacses) 

warnin., Th. -rgy eq".Li.. could not b. b.l.n.3.d within th. maciti.d n-sr 0: iterationn. ma 

p r q r . p  8.lect.d tM water .IY.LIO. tMt had the l e a s t  -e Of bctveen 0COPYt.d 
.nA ..a une r.1uu. 

s-ingi Zha ulsrgy 10s. ram ~ u L . r  than 1.0 1t 10.3 .I. bat-- the EVrult and PFIII~OU# CIOBS 
eectiom. mi. may indicate th. need to r  additional c r o ~  aeetions. 

W-inpi W i n g  thth. slandlld mtw ik.rations, l h ~ ,  the ~SSYlled vat- NLfLCe was equal to 
cziric.1 depth, th. c a l c u l a t e  water surface cane back b a l m  c r i t i c a l  aclrth. This indicates 
that is  not a valid subcri t ical  answer. a s  -.a dctaulted t o  critic.1 dwth. 

1.0. P l w  let) 
Val 8e.d 1%) 
W.8. B1.r l i t1  
-it W.S. l i t1  
P.B. SlO*. l t t l t t )  
Q mca lets) 
Tog Width l f t l  
"el TOL.1 lftl.) 
Yu Ehl Dpth dt) 
cenv. =oral rcfsl 
-th Wtd. l f t l  
xi. Ch ~1 If t l  
AlPM 
. r o b  LOIIS l i t )  
E L P Zosll l i t )  

u.. 1-q f t )  - 
)lor 1~1.1 
rog width l t t )  
Ilrp. V.1. lttl.) 
mar. D 4 t b  ( I t )  
-v. (Of.) 
w . t r e  Per'. l i t1  
8h.u  IIbIsq ft) 
st.e.n POW- IBltt a) 

volme l a c n - i t )  
RI. SI lacreal 

sraridn nsrarron Data nun- l o o  
-7-.. sr. =rls ar. nln, st. .lev st. el-v 
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=.a. XI-" l e t )  
Val mad le t )  
N.S. %lev let1 
Erie  W.8. l i t )  
l.0. slops l f t l f t l  
O mt.1 ICI.1 
Top Width I f t )  
"el TOt.1 ( t t / s )  
1U. Chl Dpth l f t l  
C0.V. Total Ic~.) 
zength "td. 1st)  
x i m  a nl (tr) 

,!Qn Width IfL) 
ag. ".I. I f t h )  
By-. Depth ( S t )  
Con". 1of.l 
IeLtsd P.C. IZt) 
8U-U IlblSP f t l  
6tr.m. Power I l b l f t  a1 
NI. vol- (acre-ftI 
NI. SA 11cre.l 

w-1.9. Th* -rgy +Lion could not h b.1.nO.d within tho apasified ow.. of iru.tion.. rim 

prwzI. used criti0.l d.3- fo r  the wake. snsf lce .nd conLinu.d on with ebs calsulaLionS. 
w-lng; w .nerg/ 10.. was peatru L M n  1.0 EL 10.3 .I. be t ram the ~ c r n t  lo0 previous cross 

.action. m i a  may 1ndiC.f. th. n a d  Lor .ddition.l cro.= .soti-. 

88 SZCPTW 0- er0Lile lPP 2 

P.0. P1W l f t )  
v.1 w ( r t l  
W.8. Ilrs ( i t )  
wit W . 8 .  I t t )  
Z.0. Slope l f t /Ct)  
Q mr.1 (crsl 
Top Width l t t l  
Vel T0t.l l f t / s )  
uu Chl rnth l e t )  
Con*. Total ICC.) 
Length Wtd. l f t )  
Yin  Q P1 ltt) 
AlPh. 
Ircm MS. (St) 
C L P M.S ( f t )  

warnings m e  re loc i ty  d d  ha. ch.np.d by nore t b m  0.3 f r  10.15 n). Thia w ia.3ic.t- the lu.d fo r  
.dditicm.l cross ..ctiorL.. 

wamingc - .n- lome xae grsal.r than 1.0 f L  (0.3 r l .  bet- the m - t  .M pmrious --8 
.-tion. mi. may inarcate the need tor additional cross sections. 

CEO88 8ECP108 -8 801. N.sh 
-a, B a t h  I RS, 0.61 

r m  
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*.a El." l f t l  
vel Bead ( i t 1  
1.8. El- ICLl 
C r i t  1.8. 1s t )  
..a. s l o p e  (Ct / f t l  
O TOL.1 1 ~ t . l  
TOP width l f t l  
V.1 wt.1 l f t l * )  
Yu Chl Dpth 1s t )  
Con". mt.1 (Cf.) 

. - . . . . . . 
Top Width l f t )  
A I .  Vel. I f t l a )  
Bydr. m p t h  l f t l  
mns. 1cl.l 
".teed P... ICt) 
she.= ( I b l s q  I t )  
stream POW..: I l b l f t  e) 
RY V O l W  l.Cr.-ILI 

I..npth Wed. lCt) 
"in Q .1 ( i t )  

.&ta LO.. (Ct) 
C D. I Loss ( i t )  

W-in98 Th. cn.rW . m u t i o n  could  n o t  bs ba-ced wi th in  the imeci f tad  m d  of it(Y.tions. The 

g-m us.* c r i t i c a l  d w t h  f o r  t h e  rater surflc.  and continued on w i t h  t~ oalcula t iona .  
wunimst  ~ h .  -rW 10s. "tie gr..rs. th.n 1.0 st 10.3 ml. -tween the curr.nf urd previous  c r o s s  

section.  hie m y  i n d i c a t e  t h e  n ~ d  tor i M i r i ~ ~ l  cross a e ~ r i o * s .  
Vi rn iogl  During the st-d stw iterations, rh.. th. .same& wet- s u r f a c e  was set w.1 to 

c r i t i c a l  depth, th. c.lcu1.t.d v a t u .  a u r f a c e  cul. back below e r s t i c a l  depth.  = h i s  i n d i c a t e s  
mat t h e .  is mot a v a l i d  aUbcritic.1 -we.. The promam deC~u1Led te eziCiCL1 dwtb.. 

-it W.S. (Ctl * .a. 81-a ( f t l f t )  
ToL.1 (~t.1 

lop Width i t t l  
".I Tot.1 (CtI.1 
Yu Ehl Dpth ( t t l  
m v .  wt.1 ICt.) 
L(Yl.tb Ntd. ( t t l  

Ax.. I*. f t )  - 
elor  Ice.) 
Top Width l e t )  
*vg. vex. I f t / ~ l  
WAr. m t h  1st) 

C L I Lo.. lCt) 

.as e n u s ,  -tion could  mot be b a l m c a d  wi th in  the w a c i z i e d  number of i t e r a t i o n s .  Th. 

nm9E.n used c r % r i c a l  O.pth f o r  tha r.tez -Cane ind o o n t t n w d  o. with  t h e  c a l c u l a t i o n s .  
ma ea- l o e s  r.. ~.ear.r than 1.0 c t  10.3 1). Mtrrwn th. -rent and previous  cconB 
#.EtiOU. 'Chi. U Y  hdimat.  th. COX .MiLi-l Cr0.B .OCtion.. 
W i n g  t h e  .t.n- .rw it...tiPUU, *em the ..-a rat.= ."=*.<a .a* .at .Wl to 
crlr<o.~ b t h .  th. ~.1m1.~ed -.re= .YII.C. 5- back below ~riri011 depth. mis inaic.tas 

- .  
m.cripri.n, 
st.rion Zl.v*tion mt. am. 118 

st. S1.s St. 1 St. .lev st. 
8697.69 2069.1 8110.61 2068.31 8716.19 2068.25 8711.08 
8748.01 1066.9 8759.51 2066.66 9764.49 1066.66 8770.68 
8783.17 2066 8783.31 1066.03 8816.1 1065.38 883a.01 
6837.28 2063.9 8851.8 2064.51 8869.0  2064.17 8879.25 
8915.65 2063.1 8931.71 1063.16 8951 2061.99 8961.94 

8967.8 2062.9 8973.5 2061.45 8974.78 1062.35 8975.16 
8992.69 1061.7 8995.37 2061.76 9003.14 1062.71 9013.15 
9066.56 2063 9070.#6 1063.09 9073.99 2063.11 9105.26 
9150.19 1063.1 9161.58 1063.11 9181.05 2063.35 9107.35 
9 2 4 . 8 7  1063.1 9151.58 1061.98 9158.05 1063.01 9191.59 
9198.81 1062 9301.26 2061.05 9111.51 2062.35 9344.71 
9361.11 2061.3 9367.06 2061.36 9391.68 2061.31 9395.05 
9101.36 2062.1 9419.17 1063.02 9431.94 1063.1 9433.71 
9188.55 2063.8 9611.15 1063.54 9631.98 2063.54 9535.66 
9580.02 1013.6 9586.16 2063.54 9616.17 2063.3 9645.79 
9687.93 1063.3 9701.31 2063.33 9703.06 2063.38 9704.43 
9717.05 1063.5 9720.12 1063.05 9711.34 1061.78 9141.76 e 164.63 1063.2 9168.09 1061.21 9715.25 1063.3 9776.34 

77.99 2063.3 97116.01 2063.43 9849.74 2064.11 9859.08 
r83.37 1063.9 9907.71 2063.57 9918.24 2063.49 9917.66 

9963.87 2058.3 9981.15 2057.95 9991.79 2058.08 9997.16 

Page 9 of 19 File: Appendix D-7 DevCondFPFW.doc Appendix D.7 
Developed Conditions Floodway Model 



C r i t  1 . 8 .  I f t )  
P.O. Slop. I L t l t t )  
O Total ICfS) 
Top ria* 1st) 
"el Total Itt/.) 
lu ml rmth l f t l  
con-. mtsl icfs)  
Length Wtd. I f t l  
"in m el i f t )  
Alpha 
vrcrn  om 1st) 

Blemsnt Left OB 
~ t .  n-"11. 0.098 
Reach Len. lib) 180.00 
Plow us. lsq f t l  1682.53 
Lrea lea f t )  1905.51 
Plow lof.1 2432.19 
T o p  l i d t b  I f t l  1111.78 
a g .  "el. l f t l n )  1.43 
By&. mth I f t l  1.77 
Conv. Icfs) 37763.0 
I.tt.4 0.2. If'd 950.16 
she- 11b1a.q f t l  0.46 
8 t - a  pew*= I l b l f t  a) 0.66 
Ru V01me I.cLe-tt1 11.81 
~ u l  sa Iaores) 15.59 

Right 08 

210.00 

0.73 
0.34 

w m i n s :  me energr loss  was prut.r - 1.0 f t  (0.3 11. betreen a s  -ant LM previous cross 
s.ction. This may in4ic.t. the maad fez additi-I cross sections. 

11mingt tbe #tandad st- its.*tl-, When the  asamad rater -face Waa set a w l  ko 
C Z ~ ~ ~ C L I  depth. the e a i ~ ~ i a t o b  "at.- S Y Z ~ ~ C ~  C- b.10~ c r i t i c u  am*. mi. inaicates  
-t rhare i a  nor a va l id  eubcri~ice.1 .n.rer. a he p r w m  defaulted t o  c r i e i c a l  dwth .  

. l e t  
It. n-Val. 
Ruch Un. l f t )  
.lo" lu.. 1.q C L I  
ax.. lsq f t l  
.lor Iff.) 
Top Width le t )  
a"g. 0.1. 1ftl.l 
Bydr. Dwth l f t l  
cmv. (sf.) 
wettob Per. l f t l  
Bheu llbl.9 f t )  
8-m P a r  l lhlfk s) 
Cul V O l ~ ~  (..*e-ttl 
Clna 81r l.cc..l 

"ming, m. I m . m  -.tion Oovld M L  h. halulced within the qp.citie-3 n - e  of iterati-. V b  
p m w m  aslsctad t h s  rat- aurtac. tbut had t b  1ea.t -YDL OL exror betwean COmPYrEd 
.md .ssm.d T.l"... 

w-insi me  rrelosity b a a  ham -gad by no.. th.n 0.5 f t  10.15 m1. mi. m.y indicate the need for  
addition.1 Ero.. ..atiEm.. 

wamsng* rh convey-ca r a t i o  l u g a ~ r e m  conrw-a divided by domarcam crmvvamcal 1s less 
tDun 0.1 or (ireat- th.n 1.4. This may indicat. k h  need f o r  idditi-1 Orom sacti-. 

lumlng: Th. energy loss r u  greats .  L b v l  1.0 C t  (0.3 m). batre- the C-t md DZ'Wi- OZOSS 

sacelon. Thts W indio't. Uu need fo r  additional crosa seatione. 
wuning: w i n g  th. ..r.nd.A st.p ,tu.t.on., .h.n th. ...- .*tar nv;f.C. "" .at -1 to 

c r i t i c a l  deptb. tbe F ~ L E U L ~ L . ~  water nwfae. c- back h a l a  crltic.1 m t h .  mi. ~ndlcat.. 
-t -. i s  not v.trd mubu~t~c .1  usr.r. ma p z w u "  d e t a u ~ ~ . ~  ro critlc.1 dwth. 
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P.G. Pl*" l t t l  
Ye1 8ePd IfCI 
w.8. s l a  l t t l  
R.lr I.#. l f t l  
P.Q. Slop- I C t l t t l  
a TOLIL ioesr  
m p  width 1 f t 1  
"el m e a l  l t t l s l  
W; Chl Dpth ICtl 
COD". mral 1cc.1 
Length Wtd. (LC1 
~n cb n l  i f t l  
alpha 
motn m.e l i t 1  

2065.10 P1-t L e f t  08 -1 
1.16 i t .  n-Val. 0.065 0.030 

2063.85 Reach Len. l e t 1  750.00 111.00 
slow UCaa l s P  *el 1101.81 1111.18 

0.003014 Are. Is.2 f t l  1181.70 1171.38 
14459.00 Plo. lo fa )  2116.38 11342.62 

881.76 Top Width I f t l  696.64 186.22 
6.09 A w .  Vel. ICLISI 1.92 9.71 
8.35 B/&. hRth l f t l  1.88 6.83 

163362.9 M v .  t c l e l  38548.8 224814.1 
181.46 wat t .d  Per. l f t l  588.20 188.48 

1055.50 Sham l l b l s q  fC1 0.35 1.21 
2.18 S t r a m  Power l l b l f t  s l  0.68 12.31 
0.63 Gun 701- lscre-LLI 21.45 43.85 
0.07 om 81 l*E*.Sl 11.85 4.87 

w-ing, ~ i v i . i e a  rlo. o-tsd f o r  u s  croae-emction.  

-88 SPCTTOW P l O i i l e  UPR 2 

M 8 8  SBLTIOB - f i l e  UP? 1 

E.0. E l m  ICkI 
Ve1 8-4 If*) 
W . 8 .  P l e v  IfLI 
-it W.S. l f t l  
=.a. 81- I f t l f t l  
a T o t a l  ( c i s 1  
Top Width l ? t l  
"el Tatax l f t l ~ l  
YU ~ h l  D D I ~  l t r l  
con.. me& i c t s ~  
bength  "td. l f t l  
,tin 5 .l l f t l  
AlPb. 
.re- no.. (ee l  
C i . Lolls l f t l  

1064.40 IlS-t L e f t  On -1 Right  OQ 
1.11 Mr.  n-Val. 0.100 0.030 

2063.28 maoh Lso. l f t l  270.00 135.00 380.00 
slow IY.. 1.q t t l  107.07 1590.31 

0.001695 l s q  f t l  107.76 1590.31 
13553.00 Plow l o f s l  59.48 13493.92 

307.96 mp Width l i t 1  111.11 183.22 
7.98 am. V.1. I f t I s I  0.56 8.18 
9.11 @&. DWth l f t l  0.87 8.68 

329178.6 Conv. IcfSI 14.4.7 PZ7733.9 
235.08 t8ett.d Pr. ILL1 123.74 187.39 

2053.51 8h.u. I l b l s q  t t l  0.09 0.90 
1.11 Btraam Power I l b l i b  Ll 0.05 1 . 6 1  
0.29 LUm Yoluma l.or--Ctl 10.34 35.91 0.71 
0.18 fii IaEr rs l  4.78 3.84 0.34 

aing:  m a  cross- .cat ion ona  p o i n t s  had to be urraded v e r e i s n l y  t o r  the ccmmfed  rater a u r f l c e .  

CROSS SECTION P r o f i l e  t P P  2 
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.I.mult 
It. =-Val. 
R ~ I C ~  m. ICtl 
n o r  l v a a  IS* f t l  

TO. "idth I f f )  
Y.1 Total  (PL/Sl 
MI Ebl Dpth ICt) 
-7. T o e a  (eta1 
~ensth Wed. l t t l  Wettad Per. l f t l  

shmar l ~ b l a q  f t I  
s t r e a n  Power ( l b / i t  .I 
N. velum. lacre-ec1 
EY. 811 (.ECea) 

*i:m P1 IftL 
Ax- 
Rsf. -.. l e t )  

Ple" St. 
2063.716532.706 
2053.0669U.758 
2063.037013.559 
1051.957033.531 
1051.097068.423 
2051.197160.997 
2051.58 7184 

Elerr St. 
2063.85938.881 
2063.16989.496 

20581020.897 
2051.87037.878 
2051.l7071.068 

10S1.387168.817 
2051.8 7201.3 

7315 206a.2 

~ ~ n i n g l m  n valu-s nm- 3 
st. . Y.1 st. . ".I st. n Val 

6827.104 ,16995,012 .0657013.537 .03 

8.n* st.: = e f t  Right m g t h . :  c h v r n s l  Right coaff Contr. 
7023.SII 1101.3 4 6  116 146 . 3  

In.*f.otive slm nu.  2 
St. L st. ll z1.v P . r n . P t  

888 S 
888 F 
Skew Angle - 45 

. -- --- . - -. 
1 .8 .  El- ( f t l  1063.04 U a C h  L M .  ILtI 
W i t  W.8.  ( f t )  2051.81 slow Urea 1.P f t l  
P.G. slop. l t t l r r )  0.000913 lvaa Is* tt) 
P TOt.1 lEC.1 13953.00 ~1~ (CCSl 
rop width ( r r l  209.13 ~ o p  width l i t )  
v e i  rota1 ~ r t l d  7.58 irp. v.1. 1fela1 
Yu C h l  Dpth l f t )  11.77 B y e .  Dopth 1 s t )  
~onv .  mtll  10f.l 446131.1 Con-. I s f a )  
Length l t d .  l e t1  1.00 *.*Led l f t l  
i in m 11 ( f t l  2011.27 mslr I l b I s q  t t l  
b1-h. 1.00  st=... *Ox.= l l h l i t  s l  ..--- 
srcm LOSS ~ f t l  N. v01we ( a c r e - t t l  
E P P Mas lit) N. S4 IaC?3#) 

sore: x u l t i p ~ .  c r i t i c a l  depth.  were found at th ie  loca t ion .  c r i t i c a l  depth  -5th the lowest. v a l i d ,  

UI.rW "I. Y..d. 

5 0 8 8  mLTION m m  P r o t i l e  IPP 1 

=.a. X1.V ILL1 
".I xe.0 l f t l  
1 . 8 .  I l c n  ( i t 1  
W i t  W.S. l e t )  
..a. Slap. I f t l t t l  
0 T o t a l  ICt.1 
Top Width (St1 
Y.1 TOt.1 lft/.) 
*u mr mth ( r e )  
Con*. zot.1 l o t s )  
Lengrh W t d .  l e t 1  
Yin 01 11 l i t 1  
nph. 
=re- MS. l i t 1  
E L I Mss I f t l  

P1emer.t 
IL ,  n-Val. 
RaICh Len. l f t l  
no.  are. I.. ft) 
Are* I.. f t )  
PI*" (CIS) 
mn 1 i d U  ( f t l  
*vg. V.1. (tt1.L 
Byd.. Dopth ( f t l  
EWT. 1Ef.l 
wetted Par. l i t 1  
s h e a r  (Ibis. it) 
stream Po- I I b I f t  .) 
~n voiule (acr.-rt) 

811 lacreal  

Right an 

7.00 

Hotst m l t i p l e  c r i t i c a l  depths r a r e  tound at t h i s  l o c a t i o n .  a c r i t i c a l  depth w i t h  t h e  lowst, v a l i d ,  

YlDIgy 1.. used. 
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nm. 
st. 

6932.473 
1018.981 
7031.003 
7052.814 
7018.112 
1099.953 
7109.803 
7192.317 
1151.498 
7119.381 
7214.532 
7434.86 

LO cord St. 
7015.454 
7011.982 

ai cord 
2067.11 
1065.01 
2065.09 
2069.14 
2065.14 
1061.08 
1065.08 
106S.08 
2065.08 
2065.91 
2064.02 

-stream BridSe Seetion Data 
station Ilevaeion D.t. mum- 15 

sea 1 sra mar st. ~1.r str nlev str slar 
6817.5 1063,196867,649 1063.43 6898.19 2061.116932.109 1053.86938.819 2062.71 
6918.11 1069.111 6962.2 2063.37 6975.38 2063.066984.759 2063.1 6989.1 1063.23 
6995.01 2063.38 6999.42 2063.02 7000.97 2063.03 1013.56 2058 1010.9 2057.15 
1010.99 1057.d7 7023.56 1011.04 1021.16 2051.95 7031.53 2051.8 7031.68 2051.68 
1040.01 2051.921041.589 1053.92 1056.49 1051.097068.419 1011.8 7071.07 2051.18 
1123.56 1051.367121.009 2051.27 1119.85 1051.49 7161 1051.18 1165.83 2051.6 
7169.16 1051.611111.019 1051.LS7178.049 1051.5111183.519 1051.111 7191.01 2053.3 
7I54.089 1053.41 1103.2 1053.941209.419 2051.61 1226.82 1055.12 7229.64 2056 

7231.319 2056.061251.169 1056.S11156.859 1056.99 7217.89 2050.36 7341.26 1063.14 

Yanningua n v.1ue. nm- 3 
st. m VaI St- n Val St. o 7.1 

6827.5 .015 1011.16 .011 7191.08 . D l 5  - sc., Lett Right C0.M contr. wan. 
1023.56 7191.08 .3 .5  

z~effective slow mnl a 
BU L at. B eermmemt 

BBB I 

n- 36 
st. mi cord M cord st* ai cord LO cord st. 

63.961 2061 e 6141.811 1062 1006.297 
7006.297 2066.97 7009.819 2066.97 1009.839 
1011.178 1065.11 1060.951021.511 1065.12 1061.357039.503 
7043.801 1065.16 2060.951045.053 1011.16 2060.951049.353 
7068.139 2065.13 1061.357071.539 2065.13 2060.95 1073.79 
7078.089 2065.13 2061.357094.529 2065.1 1061.357098.819 
7100.081 1065.1 2060.95 7104.38 1065.1 2061.357110.961 
1121.16 1065.11 2060.957126.512 1065.11 2060.957130.811 
1111.322 1065.16 2061.357151.611 2065.16 1060.951151.813 
1151.171 2065.16 1061.357114.111 1065.09 1061.357178.406 
1185.146 1065.75 7185.146 2067.15 1189.289 
1189.289 1063.85 1218.061 1064 1131.86 

>at. 
41 
st. 

6851.82 
6965.1 
1DOS.l 
1018.04 
1027.16 
7071.07 
7111.93 
1101.31 

LO Cord 

2061.35 
2061.35 
1060.95 
2060.95 
1061.35 
1061.35 
2060.95 
1060.95 
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gar. equatcon. vex. "1.6 for  p=easure flow. 
; m i t i p l a  c r i t i c l r  depth. were found a t  t h i s  loca t ion .   he c r i t i c a l  d w t h  with t h e  l o r e s t ,  v a l i d ,  

ensw "a* "a. 
: M l l t i ~ l e  c r i t i c a l  depkh. rere f w d  aC t h i s  looatiom. The c r i t i c a l  depth  w i t h  t h e  low.nt, v l l i d ,  e 

energy "a. w.4. 

BllDDB O m D m  P r o f i l e  XPV 1 
Opening I Si.91. SR 

P . B  m. I f t )  2064.63 P l e n c n t  Tnsi& BR US -aide BR DS 

W . 8 .  US. l f t )  2063.64 =.(I. = l e v  l e t )  1064.63 2061.84 
0 r o t a 1  t c l s )  15045.00 1.8. Zlav  ( S t )  1061.35 2060.50 
0 aridg. 1cl.I 15045.00 C e l t  1 . 8 .  (Ct) 2058.49 2057.10 
a 1.i. (CIS) - c h l  OPtb I f t )  10.08 11.17 
Weir Sea bet l t t l  Vel TOt.1 IIWS) 10.11 9.78 
wair SC. apt <*el Plow Arm Iw f t l  1441.13 1538.26 
weir subaerg m o u e  u mi 0.01 0.0,  

Weir D w t h  (m.1 Beacif lorca tau fit) 11882.35 12169.26 
xin =I "sir *lo" l e t1  2065.10 Wdr Depth ( f t )  121976.50 10.11 
win P1 Prs l e t1  2061.35 1.P. Total l t t )  383.92 235.07 
D e l t l  PO l i t )  2.78 Conv. T o t a l  tcf.1 235098.0 363183.1 
D d t l  "8 l f t l  3.13 lop Width ( f t )  0.01 151.16 
BI ~ p v l  area isq i t )  1a11.11 *ram l e t )  
SF, Dpcn 7-1 l f t / s l  10.11 C L P LOB. I f t )  
c o a t  or a shear ~ot.1 11b/sq i t )  0.96 0.70 
Br 8el m t h o d  wee. Only Power %La1 l I b / f t  a) 10.01 6.85 

m t e :  ramell ~ l s ~ d r  is i f  ehe aunacs  is above t.b la chord or i f  t h e r e  i s  re%= flow. 
The Y a m e l l  ulawer bas hl.n diaresardad .  

m t . 8  m e n t m  IOU- is not  lid i f  tb. "ate* IY~K.E. i s  *Y. t h e  1 0 1  oh0.d or i f  t h e r e  is mi= 
flow. Th. -anew ulsrer hl. h..n diartr(l.r&d. 

w e e ,  ~ h .  ao.~sr=.u. NI~.c. i m  halow the m l n w  a l e v e t i o n  t o r  presaucs  flew. me a l u i c e  
gar. -tion. re=. used f o r  *=...Ur. *lo". 

mote3 m l r i n l e  E I I L ~ C I ~  d a ~ t h .  found ~t t h i s  loca t ion .  zh* ~ r i f i c a . 1  wth 11th the loweat, v e l i d ,  

-ins'* n v . 1 ~ .  a m -  6 
St. n Val St. n Val St. n Val S t  n 1 St*  Val 

6761.842 ,16857.818 .0657018.035 ,027018.981 .017180.081 .OSS 
7101.371 1 

Bar8h S t a t  l a i t  aighL Lengthax M f t  Channel l i g h t  Coeff Contc. V+ 
1018.9817180.083 154 251 251 .3 .I 

*.eftactire 710" n- 1 
St. L S t l  ll E1.I ee-.nt 

888 I 
888 I 
zmtt ~e.vea station-7018.501 =levaria- 206Q.5 
S1.r Ing1. . I 5  

m 8 8  81CTTOX O O T m  P r o f i l e  1D. 1 

1.0. Plev l f t l  2061.10 ilemcnb met on c lunnel  Eight  on 
"-1 Be.d l e t )  1.14 It. n-Val. 0.010 0.010 0.000 
(1.8. 11- l f t l  1059.86 Mlch Udn. 1s t )  231.00 154.00 151.00 
=it W.8. l f t l  1056.46 Ilw Wee l s q  Kt) 1.13 1513.60 0.01 
1.0. s l o p e  l f t l f t )  0.001703 lire. (aq i t 1  1.13 1511.60 71.89 

a meal (at-) 13553.00 910" l c t a l  1.21 13551.75 0.02 
~ o p  width  l f t l  119.01 lop width 1st) 0.42 161.10 67.48 
V.1 T0t.l (It/.) 8.95 A w .  Vex. ( f t l - )  1.09 5.95 1.73 

~u ad opth  ctr) 10.53 me. napen (re1 2.68 9.40 2.57 
Ecmv. Totel ( c t n l  518182.1 Cons. (Cis) 29.8 320351.9 0.5 
-sth WU. l i t )  254.00 wetted P e .  l fk l  5.37 165.13 0.01 
~ i o  m ~1 ( i t )  1 0 1 s . ~  suar i l b / s q  i t )  0.01 0.97 
Alpha 1.00 st=- Pores ( l b l t t  s) 0.02 8.73 
r r c t n  Loas l i t )  0.71 NII v o l w  l a c r e - t t l  9.73 21.61 0.73 
C L S LOW I f t l  0.61 N m S I  (aSZ0S) 4.19 2.60 0.34 

(.(.ins8 Divided t l o r  CwwLad f o r  t h i s  Oross-seEtiOn. 
w-ins: Th. v e l o c i t y  head ha. chinged by tha 0.5 f t  10.15 u l .  mi. msy i m d i c r t e  the need tor a additim.1 .I... ..EtiOilS. 

r ings =he c o w q m c e  r a t i o  ( u p ~ t . . ~  e a T q u l c e  d lv ided  by doweream convq.nce) is l a a a  
t h m  0.1 or greater than 1.4. mis may i n d i c a t e  th. need f o r  a d d i t i o n a l  E C O ~ S  ncC1c.n~. 

x-ing: m a  energy 10.. ram gm.t.r ~ l v r  1.0 c t  (0.3 m). b e t m e n  the w e n t  .nd prsviovs  cross 
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..CCion. This mmy i.aic.t. tho .em tor Ddditlmul cross section.. 
m ~ t i p ~ .  ~ ~ i t ~ o . 1  depths found a t  th le  losation.  he c=irscsl  d w t h  with ths  louaet. r e l id .  
MCIW w.. used. 

CriL 1 . 8 .  let1 
~ . e .  asope ~ f t l r t ~  
a mt.1 ICLII! 
Top l i d t h  ICtI 
Val Total Iftllll 
YY DDth (st! 
-". ~ 0 G l  I C ~ P )  
Lcngth l t d .  l t t l  
llin Ch P1 If t l  
*i*. 
)ram rase Iff1 
C L B U1BS l f t )  

XT. .-Val. 
w.ch I.-. 1st) 
s10" we.  I.. Ltl 
Lrs. 1s. f t l  - 
Flow lceal 
~ n ,  width let)  
AG. "el. lft/S! 
lye. D e p t h  l<kl 
con... Icfsl 

rsm<ns! Tb. velaeitv head has c b m e d  bl W r *  th.n 0.11 Zt (0.15 nl. *la m y  indicate  Che nwd  tor 
~ .-..-.. ~~ - .  

LMirion.1 EroO* s.cti0.w. 
warning: m e  conveyulce xario lup*~r.m convey-. divided DY dmstee .n  ~onveyuraal i a  leas 

thl. 0.7 or  gre.tsr thl. 1.4. %'kin may indicate th. nesd sor additional cross aeotions. 
warning, ~ h s  loss graa~sr  ~ u n  1.0 f t  (0.3 n). between the cvrrsnr md previous cross 

secrica. mi. may iadioate the  need for  additi-1 cross a e ~ t i c a s .  
mtei r u i n p r e  c r i t i c a l  depths rere found at  t h i s  l a a t i o n .  me c r i t i c s 1  depth with the lowest, val id,  

-qy ru used. 

-ins.. n Y.luc. n w -  8 
S t .  a Val 8LL n Val St. n -1 St. n Val St* Val 

9001.6 .I 9516.4 .065 9881.68 .01 9884.02 ,065 9940.98 .03 

Bank St., zset Right ,,engeh.t Left chams1 Ri.Ut c ~ e r r  conrr. wur. 
99&0.9810050.85 686 686 686 .3 .5 

Late ~ e v e e  s t ~ t i o n -  9883.15 zlevation- 20s7.39 

B.0. P1.7 (LC! 
vei 8e.a ~ t t )  
W . 8 .  let1 
C l i t  W.8. ICL! 
P.B. 81- IfC/ft! 
O T0t.l (~t.1 
Tw Width l i t )  
mi m r a l  I fr le)  
*u Ehl Dpth l f t l  
Ermv. Total Icf.1 
Lmngth Wtd. l t t l  
Yin Eh PI If t l  
Alpha 
WCYL MS. (r t1  
C * I LO.. l f t l  

l l m n ~ t  
we. n-Val. 
Reach L-. I f t )  
Vlnr -a lsq ft! 
Are. I.. f t l  
sl~. ~ct - r  
To. l i d t h  ( I t )  
~ql. "el. I f t la l  
zy&. Wth I t t !  
con". lcrll) 
watt.$ Per. l f t l  
Shear 1lbI.p f t l  
Str- P- l lb / f t  a) 
Nn Volvau 1.s..-ftl 

M (acres) 

Warning: The energy -tion aould not h4 balul0.d within the .pseified number of IWaCirnra. ¶!ha 
Wgrm wed C C I t i ~ a 1  depth for LM water aUTtlOe w d  ~DnLtnYed M r l t a  tll. OIlCUlmkica.. 

w h g i  rn velocity haad ha. chlngsd qr nore Uun 0.5 €t ( 0 . ~ 5  .I. *is m y  indicata the need tor 

w -.---- ~ - -  ~ ~ - - - ~  

-ing. me . n e w  10s. was .rester thv.  1.0 r t  10.3 m 1 .  b.twe.n the -rent md previous cross 
section. =his m y  indicate the nea.3 lo r  additi-1 cmss asctions. 

mi.., Durin. th. .tandud .tm itsnC<onn. "%en the asamsd r.t.r suriac. "'e .at s-1 to 
~ ---. -.-.-. .-. .... . ~ - - ~ ~  

c=iti.ani depth, the caicu1are.d surtas. came helow c r i t i c a l  m t h .  h i s  indioataa 
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t h a t  tbr. I. ~ O L  P v a l i d  a o b c r i r i ~ 1 1  msrer .  ma  p-r- d e f a u l t e d  to c r i t i c a l  dep th .  
, W l t i p l a  c.itic.1 depth. war. cound i t  t h i s  lo..Cion. The c r i c i s a 1  d e p t h  with th. lowes t ,  ".lid, 

*at.* .wt.ce "All Yaad. 

W S S  e m r o x  mPm s r o l i l *  1PP 1 

z.0. BIeV l f t l  1060.47 P l e m e n t  =ere os --I s l igh t  OB 
V.1 aoad  (<*I 3.53 W t .  n-Val. 0.065 0.030 0.065 
R.S. 61.. ( I t )  2056.94 Reach Len. ( I t )  686.00 686.00 688.00 
Cr iL  M.B.  1fLI 2056.9, slow U c a  (mu f t l  176.82 933.68 8.49 
B.O. slop. ( t t l r r )  O.OOSIII u n a  1.q r r )  176.81 933.68 8.49 
0 T o t a l  IECSl 15045.00 Plow IcfSI 6.3.11 14384.04 17.85 
Top Width l t t l  171.81 Top Width l l t l  87.42 109.87 5.51 
v.1 ~oe.1  ~itlsr 13.45 mg. v.1. ( f t f s )  3.64 15.41 2.10 
Max Chl DPth ILkI 9.16 By&. mpth l f t l  3.08 8.50 1.54 
C O ~ .  T o t a l  I ~ f d  198982.0 -7. IEfSl 8505.6 190240.3 236.1 
~ e n g t b  Wtd. l l t l  666.00 Wetted per. l t t l  SL).S6 111 .91  6.32 
U n  Ch P1 l f t )  2047.68 8h.U l l b l s q  i t 1  1.07 2 . 9 8  0.48 
~ l p h a  1.26 strarn 9o-r l l b l f t  s l  3.90 45.87 1 .01  
morn L D S ~  ( f t l  3.83 hY. V O l W  1.CCO-fC) 3.28 15.11 0.52 
c L P mss l f t l  0.31 NI a lacre.) 1.55 1 .81  0.13 

w y n i n g z  The energy  aqua t ion  not  ba aa l .nced  ~ i ~ h i n  the e p a s i t i c d  number o f  i r e r a t s o n s .  *ha 

p r w r u  used  critical dep th  f o r  t h e  .eter s u r f a c e  and cont inued  o n  w i t h  the c e l c u l a t i o n ~ .  
warning: v e l o c i t y  ha- ham ch.ngad b y  l o r e  thaa 0.5 tt (0.15 m). m i a  nay i n d i c a t e  t h e  need  f o r  

a d d i t i o n a l  C.O.. ..~tiolU. 
w u n i n g t  ma croes ...tion h.6 so M ex tended  r e r r i s = l l y  d w i n g  criticel depth s a ~ s u l a r i o n s .  

W M f n g :  The m-gy 1.3.. was w a t e r  fhnn 1.0 1t (0.1 .I. heemon t h e  cu-t az2d pr r r ioum sms. 
s e c t i o n .  mi. w i n d i c a t e  the nMd f o r  a d d i t i o n * l  crws 8 r t i o n a .  

1 M i . g ~  DYrinp t h e  st-& step it.=aLions, *ha. eh. Vete. Surtacs re# set e-1 to 
c r i t i c a l  d w t h ,  the c.loulared r a t e r  n u f a c e  cule back below o r i t i c l l  depth. T h i s  i n d i c a t e s  
that there ie  nor a v a l i d  s ~ b ~ = i t i o ~ l  am-r. prosram d e f a u l t e d  to c r i t i c a l  depth.  

~ o t e z  m l r i p l e  c r i r i c u  aep tb .  rcr. feud at this l o c a t i o n .  ~ h s  C r i t i c a l  d e p t h  rich a laost, v a l i d ,  
*.tar a"rt.ee w.. us**. 

at. 91- St. 
9433 2050.5 9473 
9669 2050.4 9726 

m 0.21 f- m Stvdy 
am- 27 

I1.V St. Ile. 
2049.6 9508 2049.7 
1051.5 9799 2051.3 

1043 10019 2043 
1061.6 10381 1061.4 
2058.5 10615 2060.4 
2061.7 

st. 
9590 
9938 

10170 
10485 
10671 

-1.9.. . V.1.m. n u .  3 
St. n Val  St. n Val St. n Val 

9493 ,065 9963 ,025 10037 .065 

Bank St., U f C  Righ t  LUI9th.z M f t  -a1 Right  COelf W C X .  q Y L .  
9899 10019 0 0 0 .I .P 

Pl-t 
It. n-Val. 
Re.&, Mn. l t t )  
.,or M. l a q  ft) 
*cs. l ag  i t 1  
.la 1ct.1 
10D Width l f t )  
Avg. V.1. (St/.) 
aydr. m t h  l f t l  
ConV. ICL.1 
w e t t e d  per. ( f t l  
W e e  1Ibl.q f t l  
8Lr.u. 2m.E ( I b l f t  
Cum V o l m e  (=--it 
Nm SA I.==..) 

*-ins: uses e p e ~ i t i s d  watez aurc.~e i e  not p o s s i b l e  f o r  t h a  . p e c i t i a u  f l - r  reglm*. ma p r o m -  us* 
c r i t i c a l  d e p t h  .a t h e  . t a r t i n s  -.tar surfmce. 

CROSS 6.ETIW O m  FZDfil* OPP 1 

l.0. =lev ( f r )  2055.84 ~ ~ m e n t  m e t  OB Ch.nnel  Righ t  0s 
V a l  B e d  I f e l  2.90 WL. =-Val. 0.085 0.032 0.025 
W.S. =lev ( t f l  2051.93 m e 8  Lan. l f t )  
W i t  W.8. ( f t l  2051.93 slor Am. 1.q f t )  239.88 984.74 57.66 
. a .  l o p  t l t  0.005466 Area Isq f t )  239.88 984.74 57.66 
Q mt.1 1Cf.I 15045.00 Flow IcfSl 579.06 13851.82 614.12 
Top Width ( f t )  170.61 Top Width I f t I  139.00 110.00 11.61 
V.1 Total l t t l s )  11.13 Aw. "-1. l f f l ~ l  2 .  14.01 10.65 
YU Chl Dpth l f t l  9.93 Bydr. W t h  I f t l  1.73 8.21 4.97 
Conv. T0k.1 l c f a l  203499.3 Eon". 1clSI 7832.4 187360.3 8306.6 
Length W t d .  l i t 1  N e t t e d  Per. l i t )  140.53 110.57 15.28 
' i n  QI P1 l t t )  a ., 2043.00 8he.r I I b l a q  f t l  0.58 2.79 1.29 

1.36 8 ~ x e r n  ~ m r  r l b l f t  a )  z . 4 1  3s.ao i 3 . n  
F r o b  Loss l f t l  - "01- l .~~.-f t)  
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Nm 8ir 1mrroo1 

in%ngi user ~ ~ ~ ~ i f i s d  rater surfao. is rat possibl. for the ~meeifisd flow regims. me prosram vsed 
crieic.1 aspth as the sruting rate= eurtace. 

maoh River st. Q ~ o t i l  a n  ch ml 1.8 .  11- crit W.S. 1.0. *lev E.D. 81-s vel chnl slow lrea 
(sfel let! let1 fft l  ire) (ftltt) ~ f t h )  is4 i t )  

maoh 1 0.21 15045.00 1043.00 2052.91 2052.91 2011.80 0.004103 12.17 2072.86 

Psach 1 0.22 16045.00 2043.00 1051.93 2052.93 2055.84 0.005466 14.01 1282.28 

river st. 'mp wdth l ~ ~ t  he. '1.1 mu1 n.8. n w  s..e rs prof rreira ws 
I 1.q fC1 1ttl.I Iftl lttl l tt l  
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591.58 0.75 
210.61 0.87 

171.66 0.93 
172.81 0.93 

229.01 0.51 
180.00 0.52 
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Technical Data Notebook 
Goldmine Village CLOMR - Wickenburg, AZ 

a GENERAL 

Most of the documentation for the data presented in the MT2 forms is summarized in the body 
and Appendices of the TDN. Reference will be made to the appropriate section as applicable. 

MT2 FORM 4 

Section 3 - See TDN Section 5.1 for discussion of starting WSEL 

Section 4 - See TDN Section 5.5 for overall discussion of each item 

Section 5.l.c - The downstream floodway width is increased by 20 feet based on limiting the 
encroachment to create no more than a 1.0 foot rise in the energy grade elevation as opposed to 
the water surface elevation. This is due to the default to critical depth at this location. 

Section 5.2 -Profile is provided for 100-year flood only and is included at the back of this 
appendix. 

DIT2 FORM 5 

Section 1.1 -The ocean is approximately 500 miles away and is not a part of this study. 

Section 1.4 -The annotated FIRM is included at the end of this appendix and reflects revisions to 
100-year boundary only. 

Section 2.3 -Fill is proposed at this time and is planned to be constructed at the minimum 
compaction density required. No certification of the fill is available for this CLOMR, but will be 
provided with the follow-up LOMR and as-builts. 

MT2 FORM 6 

General - The proposed improvements for Goldmine Village include expanding the main 
channel capacity by moving the right bank southerly into the site and providing revetment of the 
banks to protect against erosion. The project is not a complete channelization of Sols Wash. The 
bank revetment material has not been designed at this time, but will be sized to withstand the 100- 
year flood, including sufficient toe-down treatment to protect against long- and short-term scour. 
Those designs and calculations will be provided with the follow-up LOMR for this project. 

6101 South Rural Road, Suite 110, Tempe, Arizona 85283 
Phone: 480-752-2124 Fax: 480-839-2193 



Technical Data Notebook 
Goldmine Village CLOMR - Wickenburg, AZ 

a 
Section 1 - See Figure 1.3 in TDN for limits of improvement. 

Section 2 -The moving of the right bank will transition into existing bank protection at the 
upstream and downstream ends. The upstream end will tie into the existing shotcrete lining 
adjacent to the railroad embankment. The downstream end will tie into the abutment area of the 
US 93/89 bridge. The new banks will be graded at a slope of 2H: 1V and will be completely 
protected by bank revetment. 

Section 4 - See the Concept Grading Plan in Appendix F 

Section 5.3 - See the discussion in Section 5.5.6 of the TDN 

Section 6 -No sediment transport analysis have been conducted at this time, however, analysis 
will be performed with the final design of the bank revetment. 

MT2 FORM 7 

Section 2 -The bridge was constructed by the Arizona Department of Transportation and there 
are no certified as-bullt records available. The bridge was surveyed by a regstered land surveyor 
to obtain as-bu~lt data tied to the datum for this project. The results of that survey and portions of 
the ADOT construction drawings are Included in Appendix C. 

Section 3 -No sediment transport analyses have been conducted at &IS time. 
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