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Federal Emergency Management Agency 
Washington, D.C. 20472 iiEC E IV ED 

OCT 0 8 2002 OCT 1 5 2002 

CERTIFIED MAIL IN REPLY REFER TO: WOOD I PATEL 
RETURN RECEIPT REQUESTED 

The Honorable Don Stapley 
Chairman, Maricopa County 

Board of Supervisors 
3 0 1 West Jefferson, 1Oth Floor 
Phoenix, AZ 85003 

Dear Mr. Stapley: 

Case No .: 02-09-1 060R 

Community: Maricopa County, AZ 
Communi ty No.: 040037 

104 

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 Study (FIS) report for Maricopa County, Arizona and Incorporated Areas, in accordance with 
Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated June 3, 2002, 
Mr. Ashok C. Patel, P .E., R.L.S., Principal, Wood, Patel & Associates, Inc., requested that FEMA 
evaluate the effects that updated topographic information, proposed channelization, and a proposed 
culvert under Indian School Road along Tuthill Dike Wash and updated topographic information and 
proposed channelization along Tractor Wash would have on the flood hazard information shown on the 
effective FIRM and FIS report. 

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

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 NFIP . 
The submitted corrected effective HEC-RAS hydraulic computer models for Tuthill Dike Wash and 
Tractor Wash, both dated October 2, 2002, were used as the base conditions models in our review of the 
proposed conditions models for this CLOMR request. We believe that, if the proposed project is 
constructed as shown on the topographic work maps entitled "Tuthill Dike Wash, Buckeye, AZ.," 
Sheets 1 and 2, and "Tractor Wash B uckeye, AZ.," Sheet 3A, all prepared by Wood, Patel & 
Associates, Inc. , and dated April 17, 2002, and on the proposed construction plans entitled "Yerrado, 
Buckeye, AZ., Tuthill Dike Wash &Tractor Wash- Phase I," Sheets 1 through 18, prepared by Wood, 
Patel & Associates, Inc ., dated May 8, 2002, and the data listed below are received, a revi sion to the 
FIRM would be warranted . 

As a result of the updated topographic information, proposed channelization, and proposed culvert, the 
elevations of the flood having a !-percent chance of being equaled or exceeded in any given year (base 
flood) for Tuthill Dike Wash will decrease compared to the effective Base Flood Elevations (BFEs). The 
maximum decrease in BFE, 8.5 feet, will occur approximately 100 feet upstream ofThomas Road. The 

width of the Special Flood Hazard Area (SFHA), the area that would be inundated by the base flood , 

along Tuthill Dike Wash will increase in some areas, decrease in some areas, and shift in other areas 
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compared to the effective SFHA width. The maximum increase in SFHA width, approximately 90 feet, 
will occur approximately I 00 feet upstream of Thomas Road and will be contained in the proposed 
channel. The maximum decrease in SFHA width, approximately 200 feet, will occur approximately 
I 00 feet downstream ofthe confluence with Tractor Wash . The maximum shift in the SFHA, 
approximately 85 feet to the east, will occur approximately 200 feet downstream of the confluence with 

· Tractor Wash and will be contained in the proposed channel. The width ofthe regulatory floodway 
along Tuthill Dike Wash will increase in some areas, decrease in some areas, and shift in other areas 
compared to the effective floodway width. The maximum increase in floodway width, approximately 
90 feet, will occur approximately I 00 feet upstream of Thomas Road and will be contained in the 
proposed channel. The maximum decrease in floodway width, approximately !50 feet, will occur just 
upstream oflndian School Road . The maximum shift in the regulatory floodway, approximately 85 feet 
to the east, will occur approximately 200 feet downstream of the confluence with Tractor Wash and will 
be contai~ed in the proposed channel. 

As a result of the updated topographic information and proposed channelization, the BFEs for Tractor 
Wash will increase in some areas and decrease in other areas compared to the effective BFEs. The 
maximum increase in BFE, 1.7 feet, will occur approximately 1,000 feet upstream ofthe confluence with 
Tuthill Dike Wash and will be contained in the proposed channel. The maximum decrease in BFE, 
5.5 feet, will occur approximately 200 feet upstream ofthe confluence with Tuthill Dike Wash. The 
width of the SFHA along Tractor Wash will decrease in some areas and shift in other areas compared to 
the effective SFHA width. The maximum decrease in SFHA width, approximately 430 feet, will occur 
approximately 1, 700 feet upstream of the confluence with Tuthill Dike Wash. The maximum shift in the 
SFHA to the north, approximately 70 feet, will occur approximately 1,300 feet upstream of the 
confluence with Tuthill Dike Wash and will be contained in the proposed channel. The maximum shift 
in the SFHA to the south, approximately 60 feet, will occur approximately 400 feet upstream of the 
confluence with Tuthill Dike Wash and will be contained in the proposed channel. The width ofthe 
regulatory floodway along Tractor Wash will decrease in some areas and shift in other areas compared to 
the effective floodway width. The maximum decrease in floodway width, approximately 70 feet, will 
occur approximately 1,700 feet upstream ofthe confluence with Tuthill Dike Wash. The maximum shift 
in the regulatory floodway to the north, approximately 70 feet, will occur approximately 1,300 feet 
upstream of the confluence with Tuthill Dike Wash and wi ll be contained in the proposed channel. The 
maximum shift in the regulatory floodway to the south, approximately 60 feet, w ill occur approximately 
400 feet upstream ofthe confluence with Tuthi ll Dike Wash and will be contained in the proposed 
channel. 

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 must be used for request ing final revisions to the 
maps. Therefore, when the map revi sion request for the area covered by this letter is submitted, 
Form I, entitled "Revision Requester and Community Official 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, pl ease submit new forms (copies of 
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which are enclosed) or annotated copies of the previously submitted fo rm s showing the rev ised 

information. 

Form 4, entitled "Riverine Hydraulic Analysis Form" 

Form 5, entitled "Riverine/Coastal Mapping Form" 

Form 6, entitled "Channelization Form" 

Form 7, entitled "Bridge/Culvert Form" 

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

~submitted with Form 4, and a topographic work map showing the revised floodplain and 

floodway boundaries must be submitted with Form 5. 

• 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 Program, 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 

Merrifield, VA 22116-31 73 

• 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 affected adjacent jurisdictions 

• A letter stating that your community will adopt and enforce the modified regulatory floodway, 

OR, ifthe State has jurisdiction over either the regulatory floodway or its adoption by your 

community, a copy of your community's letter to the appropriate State agency noti fy ing it of the 

modification to the regulatory flood way and a copy of the letter from that agency stating its 

approval of the modification 

• An officially adopted maintenance plan for the channel and culvert along Tuthill Dike Wash, and 

for the channel along Tractor Wash. This plan, which may be in the form of a written statement 

from the community Chief Executive Officer, an ordinance, or other legislation, must describe 
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the nature of the maintenance activities, the frequency with which they wi ll be performed, and 
the title of the local community official who will be responsible for ensuring that the 
maintenance activities are accomplished. 

• The starting water-surface elevation (SWSEL) for a tributary should be based on the slope-area 
method at a cross section along the tributary that is located just upstream of the confluence with 
the main stream . The submitted proposed conditions HEC-RAS model for Tractor Wash used 
the slope-area method at a cross section along Tuthill Dike Wash that is downstream of the 
confluence. Please provide a HEC-RAS hydraulic model for Tractor Wash with the SWSEL 
computed by the slope-area method at a cross section along Tractor Wash that is located at the 
confluence with Tuthill Dike Wash. 

• The submitted proposed conditions HEC-RAS hydraulic model for Tuthill Dike Wash shows the 
formation of a hydraulic j ump just downstream of the culvert on Indian School Road, in the 
mixed flow regime. A hydraulic jump that occurs at this location could cause scour on the 
earthen channel bed. Please submit an analysis to demonstrate that the channel bed will not 
erode during the base flood or that adequate erosion protection will be provided. If erosion 
protection is to be provided, information and calculations must be submitted to show that the 
channel lining will provide adequate protection. In addition, FEMA accepts base floodplain 
boundary delineations based on supercritical flow depths only for concrete-lined, engineered 
channels. Because the constructed channel is not concrete-lined, critical depth is the minimum 
depth permissible to map the base floodplain boundary delineations for this reach, and the BFEs 
should be corrected to show critical depth as the minimum depth ifthe mixed flow regime is 
used. 

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 90-day appeal period would be initiated, during which community officials and interested persons may 
appeal the revised BFEs based on scientific or technical data. 

The basis of this CLOMR is, in whole or in part, a channel-modification/culvert project. NFIP 
regulations, as cited in Paragraph 60.3(b )(7), require that communities assure that the flood-carrying 
capacity within the altered or relocated portion of any watercourse is maintained . This provision is 
incorporated into your community's existing floodplain management regulations. Consequently, the 
ultimate responsibili ty for maintenance of the modified channels and culvert rests with your community. 

This CLOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all fl oodplain development and for ensuring all necessary 
permits required by Federal or State law have been received. State, county, and community official s, 
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 
comprehens ive floodplain management criteria, these criteria take precedence over the minimum NFIP 
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. 
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Information on the CCO for your community may be obtained by calling the Chief, Community 
Mitigation Programs Branch, Mitigation Divis ion ofFEMA in Oakland, California, at (510) 627-7 184. 
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 
Hazards Study Branch 
Federal Insurance and 

Mitigation Administration 

Enclosures 

cc: Ms. Lynn M. Thomas, P.E. , C.F.M . 
Branch Manager 
Floodplain Management 
Flood Control District 
of Maricopa County 

Ms. Shanna Yager 
Branch Manager 
Floodplain Administrator 
Flood Control District 
of Maricopa County 

Mr. Victor Calderon 
NFIP Coordinator 
Arizona Division of Emergency 

Management 

Mr. Ashok C. Patel, P.E., R.L.S . 
Principal, 
Wood, Patel & Associates, Inc. 

For: Matthew B. Miller, P.E. , Chief 
Hazards Study Branch 
Federal Insurance and 

Mitigation Administration 
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aker 
Engineering & Energy 

Michael Baker Jr., Inc. 
A Unit of Michael Boker Corporauon 

3601 Eisenhower Avenue 
Alexandria, VA 22304-6425 
(703) 960-8800 
FAX (703) 960-9125 

DATE AND TIME: 10/02/2022 

TO: Mr. Ashok Patel and Mr. Shimin Zou 

ORGANIZA TlON: Wood Patel 

Fax Transrr'1ittal 

RECIPIENT'S FAX NO.: .:..60:.:o2;.....:·3=3"""5-"""'8;;;.c58=-=0'--------------------

FROM: Sacha Tohme 

MESSAGE: 

Mr. Patel: 

Please find attached the original e-mail with my comments. I have been tryin;; 
unsuccessfully to send it to you and Mr. Zou by e-mail. If you have any ques·:ions, 
please call me. 

TOTAL NUMBER OF PAGES {INCLUDING THIS COVER PAGE); 2::... 

IF YOU DO NOT RECEIVE THE NUMBER OF PAGES INDICATED, PLEA.SE 

CALL Sacha Tohme 

ChallengeUs. 
AT 703"960-88.00 x3028 AS SOON 1-•.S POSSIBLE. 

@OO! 
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from: 
To: 
Date: 
Subject; 

Sacha Tohme 
"APatei@WoodPate!.com". GWIA. gated om 
1 0/2/02 12:37PM 
Tuthill Dike Wash CLOMR 

Ash, 

Please forward this e-mail to your engineer. 
Following our phone conversation , please find attached my modified HECwRAS model for Tuthill dike wash 

1- please make sure that the corrected effective model for Tuthill dike wash looks exactly identical to the 
effective HEC-2 model, specifically between cross section 1.994 and 3.535. in both WSEI.. ancj Topwldths. 

Please find attached my modified file "mbj tuthill corrected.zip". 
Also be aware of the ineffective flow areas (HEC-2 doesn't show them in the topwidth, HEC-RAS does) 

and make the appropriate changes. 

2-please make sure that the corrected effective model for tractor wash looks exactly identical ·1 o the 
effective HEC-2 model, specifically between cross section 0 and 0.347, in both WSEL and Topwidths. 
Also be aware of the ineffective flow areas (HEC-2 doesn't show them in the topwidth , HECftR.Po.S does) 
and make the appropriate changes, specifically at cross section 0.305. 

3-you should use know starting WSEL for Tuthill dike wash at both ends of the revised reach •:1.994 and 

3.535) instead of the slope Qrea method 

4-you should use know starting WSEL for tractor wash at the upstream end of the revised re~: ch (0.347) 

instead of the slope area method 

If you have any question, please call me 

Sacha TOHME 
Civil Associate 
Michael Saker Jr. Inc. 
3601 Eisenhower Avenue Suite 600 
Alexandria, VA 22304 
TEL: 703-960-8800 x 3028 
FAX: 703-960-9125 

@00 2 
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Shimin Zou 

From: Shimin Zou 

Sent: Wednesday, October 02, 2002 4:36 PM 

To: 'Sacha Tohme' 

Cc: Ash Patel 

Subject: Tuthill Wash CLOMR 

Hi Sacha, 

Thanks for your help in this matter. I have received your revised HEC-RAS files by email and your review 
comments by fax. Your revised HEC-RAS models look good to me. I modified the HEC-RAS models following 
your instructions. Specifically , I modified the Corrected Effective HEC-RAS models for both Tuthi ll and Tractor 
washes according to your comments No. 1 and No. 2. Both WSEL and Topwidth for both models now match very 
well with the Effective FIS HEC-2 models. As you pointed out that HEC-2 does not show the ineffective flow 
areas as part of the Topwidth while HEC-RAS does. Therefore , the Topwidth of the HEC-2 model at cross 
section 0.305 of the Tractor wash is different for the floodplain runs from the HEC-RAS model. But that difference 
does not have any impact on the fina l result. 

I also changed the boundary conditions for all 4 models (Corrected Effective models, Design Condition models for 
both Tuthill and Tractor Washes) as you requested on your comments No. 3 and No. 4. All tie-in locations match 
the corresponding effective FIS models very well. All four (4) models are attached. We believe that these 
revisions plus the addenda we sent to you on July 3, 2002 should address your comments and complete the 
FEMA CLOMR package requirements. 

If you need any clarification on these models, please feel free to contact me or Ash at (602) 335-8500. Thanks 
again for your help in resolving these issues. 

Shimin Zou, Ph.D., P.E. 
Senior Water Resources Engineer 

Wood, Patel & Associates, Inc. 
205I West Northern Avenue, Suite IOO 
Phoenix, Arizona 85021 
Phoenix: (602) 335-8500 
Fax: (602) 335-8580 
Email: szou@woodpatel. com 
Website : wvvw. woodpatel.com 

I0/2/2002 
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From: 
To: 
Date: 
Subject: 

Ash, 

Sacha Tohme 
"APatei@WoodPatel.com".GWIA.gatedom 
10/2/02 12:37PM 
Tuthill Dike Wash CLOMR 

Please forward this e-mail to your engineer. 

WiliCCD 

Following our phone conversation, please find attached my modified HEC-RAS model for Tuthill dike wash 

1- please make sure that the corrected effective model for Tuthill dike wash looks exactly identical to the 
effective HEC-2 model , specifically between crass section 1.994 and 3.535. in both WSEL anci Topwidths. 
Please find attached my modified file "mbj tuthill corrected.zip". 
Also be aware of the ineffective flow areas (HEC-2 doesn't show them in the topwidth, HEC-R•~S does) 
and make the appropriate changes. 

2-please make sure tnat the corrected effective model for tractor wash looks exactly identical Ia the 
effective HEC-2 model, specifically between cross section 0 and 0.347, in both WSEL and Topwidths. 
Also be aware of the ineffective flow areas (HEC-2 doesn't show them in the topwidth, HEC~RAS does) 
and make the appropriate changes, specifically at cross section 0.305. 

3-you should use know starting WSEL for Tuthill dike wash at both ends of the revised reach •:1.994 and 
3.535) instead of the slope area method 

4-you should use know starting WSEL for tractor wash at the upstream end of the revised rec:ch (0.347) 
instead of the slope area method 

If you have any question, please call me 

Sacha TOHME 
Civil Associate 
Michael Saker Jr. Inc. 
3601 Eisenhower Avenue Suite 600 
Alexandria, VA 22304 
TEL: 703-960-8800 x 3028 
FAX: 703-960-9125 
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HEC I~AS Plan· FIS River· Tuthill Wash Reach · Tuthill 

Reach Rive r Sta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width I Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) I (sq ft) (ft) I 
Tuthill 0 4057 .oo l 1033.00 1039.05 1038.12 1040.10 0.004404 8.24 492.20 123.11 0.73 j 

Tuthil l 0 4057 .00 1033.00 1039.06 1038.1 2 1040.11 1 0.004368 8.22 493 .63 123.25 0 .72 

Tuthill 0 .075 4057 .00 1035.00 1040.85 1039.70 1041 .56 0.002920 1 7.10 629.76 184 .77 0.60 

Tuthill 0 .075 4057 .00 1035.00 1040.84 1041.54 0.002833 6 .98 618 .25 163.36 0.59 

I 
Tuthill 0.186 4057.00 1038 .50 1043.71 1043 .71 1044 .90 0.004574 9.36 549 .65 294 .12 0.76 

Tuthill 0 .186 4057.00 1038 .50 1043.27 1043.27 1045.10 0.007412 11 .16 392.51 11 2.70 1 096 1 

I 
Tuthill 0 .314 4057 .00 1042.50 1047 .92 1047.92 1048 .78 0.004322 7.77 651 .13 504 .73 0 .71 

Tuthill 0.314 4057 .00 1042.50 1048 .05 1047.26 1049.09 0.004613 8.18 496 .05 133 .67 0 .74 

Tuthill 0.415 4057 .00 1047 .20 1051 .79 1051 .79 1052.60 0.006430 8.25 1 733 .66 607.37 0.84 

Tuthill 0.415 4057.00 1047.20 1051 .93 1051 .93 1053.03 0.007370 9 .01 1 541 .52 235 .00 0.90 

I I I I I 
Tuthill 0 .54 4057 .oo l 1053.00 1057.55 1057.55 1058.47 0.005501 8.46 671 .64 399.77 0.80 

Tuthill 0 .54 4057 .00 1053.00 1057.47 1057.47 1058.74 0.007169 9.51 495 .09 197.28 0.91 

I 
Tuthill 0 .634 4057 .00 1056.80 1061 .82 1061.82 1063.23 0.006126 10.44 515.91 212 .23 0 .87 

Tuthill 0 .634 4057.00 1056.80 1061 .82 1061 .82 1063.30 0.006287 10.57 471 .80 154 .02 1 0 .89 

Tuthill 0.729 4057 .00 1060.70 106538 1 1065.38 1066.56 0.006406 8.95 1 530.83 277 .68 , 0.86 

Tuthill 10 .729 4057 .00 1060 .70 1065.33 1065.19 1066.77 0.007706 9 .65 1 423 .27 1 131.48 1 0.93 

Tuthill 0 .823 4057 .00 1064.50 1070.90 1070.90 1073.07 0.00774 3 11.84 349.29 92.31 0.98 

Tuthill 0.823 4057 .00 1064.50 1070.96 1070.96 1073.07 0.007416 11 .68 354 .6 1 92 .56 0.96 

I 
Tuthill 0.917 4057 .00 1069.30 1074 .75 1074.68 1076.72 0.006807 11.34 374.83 117 .40 0.92 

Tuthill 0.917 4057 .00 1069.30 1074 .68 1074 .63 1 1076.72 0.007164 11.53 362.57 93 .42 1 0 .94 

Tuthill 1.012 4057.00 1075.70 1080 .74 1080.74 1082.84 0.007957 11 .63 352.76 92.40 0.98 

Tuthill 1.012 4057 .00 1075.70 1080.77 1080.77 1082.83 0.007797 11 .56 355.14 92.20 0.97 

I 
Tuthill 1.067 I 4061 .00 1078.64 1 1085.05 1085.05 1088 .23 0.002000 14.31 283 .74 133.10 1.oo 1 
Tuthill 1.067 I 4061 .00 1078 .64 1085.05 1085.05 1088.23 0.002788 14.31 283 .74 44 .30 1.00 

Tuthill 1.0885 Culvert I I 

Tuthill 1.11 4061 .00 1081 .10 1 1093 .00 1087.47 1093.56 0.000174 6.38 704 .70 1242.92 0 .33 

Tuthill 1.11 4061 .00 1081 .10 1093.06 1087.47 1093.59 0.000221 1 6.15 709.20 72.00 0.31 

I 
Tuthill 1.118 5503.00 1081.50 1093.53 1093.69 0.000064 3.05 1724.18 180 .00 0 .18 

Tuthill 1.118 5503.00 1081 .50 1093.55 1093.7 1 0.000063 3.05 1728 .35 1 180.00 0.18 

I 
Tuthill 1.152 5503.00 1082.00 1093 .50 1093.74 0.000536 4.37 1494 .39 1 220 .00 0.28 

Tuth ill 1.1 52 5503.00 1082.00 1 1093.52 1093.76 1 0.000530 4.35 1499.54 220 .00 0.28 

I I 
Tuthill 1.198 5503.00 1085.30 1093.47 1094 .05 1 0.001667 7.oo l 1077 .93 263 .67 0.48 

Tuthill 1.198 5503.00 1085.30 1093.49 I 1094.06 0.001640 1 6.96 1084 .1 7 263.72 0.48 

I I 
Tuthill 1.26 6601 .00 1091 .50 1097.05 1097 .05 1098.56 0.007110 11.77 776.95 237 .62 0.95 

Tuthill 1.26 I 6601 .00 1091 .50 1097.07 1 1097 .07 1098.56 0.006990 11.70 1 781 .36 1 237 .67 0.94 

I I I I I 

Tuthill 11.287 6601 .00 1 1094.00 1099.27 1099.27 1101 .02 0.008099 10.68 1 631.64 193.45 0.98 1 

Tuthill 1.287 6601 .00 1094.00 1099 .24 1099.24 1101 .05 0.008470 10.81 613 .02 171.04 0 .99 

I 

Tuthill 1.313 I 6601 .00 1095.00 1100.99 1100.99 1103.07 0.006659 12.58 634 .08 1 159.91 1 0.95 

Tuthill 1.313 I 6601.00 1095.00 1101.12 1101 .12 1103.06 0.006055 12.19 1 654 .75 159.86 1 0.91 

I 
Tuthill 1.322 6601 .00 1095.00 1103.57 1103.71 0.000279 3.33 2768 .23 1 638 .15 1 0.21 

Tuthill 11.322 6601 .00 1095.00 1103.37 1103.64 0.000504 4.28 1 1616.88 233.40 0.27 

I 
Tuthill 1.362 6225 .00 1082.oo l 1103.72 1091 .24 1103.73 0.000012 1.20 7934 .84 664 .30 0.05 

Tuth ill 1.362 6225 .oo l 1082.00 1103.58 1090.54 1 1103.69 1 0.000074 2.91 1 2649 .39 222 .61 0.12 

I I I I I 
Tuthill 1.422 6225.00 1098.50 1106.44 1106.44 1109.05 1 0 .007805 12.96 480 .19 92 .21 1.00 
Tuthill 11.422 I 6225.00 1098 .50 1106.42 1106.42 1109.05 0.007899 1 13.02 478 .18 92.06 1.01 

I I 
Tuthill 1.518 6225 .00 1106.90 1113.73 1113.73 1115.64 0.006686 12.13 705.13 223 .93 0.94 
Tuth ill 1.518 6225.00 1106.90 1114 .24 1114 .24 1116.98 0.007142 13.35 485 .52 100.28 0.98 



HEC- RAS P lan: FIS River: Tuthill Wash Reach: T uthill (Continued) 

Reach RiverSta Q Total MinCh El W.S . Elev I CritW .S . E .G. Elev E.G. Slope Vel Chnl I Flow Area Top Width Froude # Chi 

(cfs) (It) (It) (It) (It) (ftlft) (ft/s ) 
I 

(sq ft ) (It) I 

I I 
Tuthill 1.614 6225 .oo l 1113.90 1123.40 1123.40 1125.76 0 .005909 1 12.47 563.16 179 .55 0.89 

Tuthill 1.614 6225 .00 1113 9o l 1123.36 1123.36 1125.76 0.006032 12.55 545.28 14 1.82 0 .90 

I I I 
Tuthill 1.71 6168 .00 1120.00 1130.92 1130.92 1133.59 0.007980 13.10 4 70.74 88 .87 1.00 

Tu thill 1.71 6168 .00 1120.00 1130.93 1130.93 1133.59 0.007973 13.10 470 .92 88.90 1.00 

I I 
Tuthill 1.805 6168 .00 1127.60 1138 .15 1138.15 1 1141 .02 0.007845 13.60 454 .04 85.81 1.01 

Tuthill 1.805 6168 .00 1127.60 1138 .17 1138 .17 1141 .02 0.007756 13.54 1 455 .57 80 .25 1.00 

Tuthill 1.898 6168 .00 1137 .30 1145.53 1 1145.53 1147.82 0.006175 14.41 694 09 171.4 11 0.95 

Tuthill 1.898 6168.00 11 37 .30 1145.24 1145.24 1148.01 0.007445 15.39 548.18 97 .85 1 1.03 

Tuthill 1.994 6168 .00 1 1143.50 1152.38 1152.38 1154 .90 0.006247 12.92 526.43 123.77 0 .92 

Tuthill 11.994 I 6168 .00 1143.50 1152.44 1152.44 1154 .90 0.006002 12.75 5 34 .74 123.75 0 .90 

I I 
Tuthill 12.088 6168 .00 1150 .10 1159.46 1159.46 1161 .82 0.006386 12.59 549.89 129 .64 0 .92 

Tuthill 2 .088 6168 .00 1150.10 1159.31 1159.31 1162.15 1 0 .007676 13.52 457 .87 83.27 1.00 

I 
Tuthill 2.17 6110 .00 1162.60 1167.40 1167.40 1169.16 0 .008869 10.66 573.30 164 .66 1.01 1 

Tuthill 2.17 6110 .00 1162.60 1167.40 1167.40 1169.16 0 .008860 10.66 573.40 164 .59 1.01 1 

I 
Tuthill 2 .279 I 6110 .00 1169 .30 1176.63 1176.63 1179.18 0.007944 12.79 1 477 .62 94 .23 1.00 

Tuthill 2 .279 6110 .00 1169.30 1176.62 1176.62 1179.18 0.008025 12.84 475 .78 94 .03 1 1.01 

Tuthill 2 .373 6110.00 1172.00 1180.46 1180.18 1182.05 0.00417 1 11 .38 810.23 217.47 0 .73 

Tuthill 2 .373 6110 .00 1172.00 1180.33 1179.89 1182.35 0.005094 12.42 632 .67 126.34 0 .8 1 

I I 
Tuthill 2 .468 6110 .00 1177.30 1185.70 1185.70 1 1187.46 0 .004689 1 12.91 803.71 209 .17 0.83 

Tuthill 2.468 6110 .00 1 1177 .30 1 1185.02 1185.02 1 1187.17 0.006324 14 .08 1 645 .52 138 .97 ! 0.95 

I 
Tuthill 2 .563 6110 .00 11 82.30 1191.39 1191 .39 1192.85 0.003249 11 .49 1018.39 352.84 0.71 

Tuthill 2 .563 6110 .00 1182.30 119 1.22 1191 .22 1193.39 0.004397 13.18 680 .61 155.19 0.82 

Tuthill 2 .659 6110 .00 1185.80 1193.94 1193.94 1195.97 0.005444 13.08 722 .72 1 190.77 0.88 

Tuthill 2 .659 6110 .00 1185.80 1193.91 1193.91 1196.19 1 0.005891 1 13.57 624 .80 131.45 0 .91 

I I I 

Tuth ill 2 .753 I 3011 .00 1190.30 1197.66 1198.49 0.003826 7.53 487.81 250.27 0.67 

Tuthill 2 .753 3011 .00 1190.30 1197.93 I 1198 .63 0.002970 6.94 514.77 1 192.33 1 0 .60 
I 

Tuthill 2 .848 3011 .00 1193.20 1200.17 1200 .17 1201 .98 0.006454 11 .51 340.61 114 .34 0.90 

Tuthill 2 .848 3011 .00 1193 .20 1200.37 1200.37 1201 .98 0.005469 10.88 364.57 116.00 0 .84 

I I 

Tuthill 2 .943 3011 .00 1195.80 1203.59 1204 .76 0.004619 9 .23 399.02 110 .12 0 .75 

Tuthill 2 .943 3011 .00 1195.80 1203.41 1204.69 1 0.005262 9.67 1 378 .67 106.98 0.80 

I I I 
Tuthill 3 .057 I 3011 .00 1199.40 1 1205.86 I 1207 .56 0.005833 11 .79 1 413 .91 167.97 1 0.88 

Tuthill 3 .057 3011 .00 1199.40 1205.91 1 1207.54 0.005514 11.53 1 369 .73 99 .77 0.85 
I 

Tuthill 3 .148 3011 .00 1200.00 1209 .11 1208 .37 1209 .82 r 0.002623 7.69 621.82 234.47 0.58 

Tuthill 3 .148 3011 .00 12oo.oo 1 1209 .04 1208 .18 1 1209 .97 0.003150 8.42 471.44 122.30 0.63 
I 

Tuthill 3 .25 3011 .00 1210 .90 1213.74 121 3.74 1214 .69 0.008901 1 8.11 426 .04 245 .54 0 .95 

Tuthill 3 .25 I 3011 .00 1210 .90 1 1213.72 121 3.72 1214.70 0 .009276 1 8 .23 404 .95 210 .01 0.96 

I I 

Tuth ill 3 .344 1414 .00 1212.80 1216.64 I 1216.83 0.001461 3.67 452 .77 1 221 .70 0.39 

Tuth ill 3 .344 1414 .00 1212.80 1216.66 1216 .85 0.001414 3.63 430 .98 . 171 .57 0 .39 

I I 

Tuthill 3.439 1414 .00 1213.50 1217.12 1217.20 0.000418 2.28 696.80 242 .03 0.22 

Tuthill 13.439 1414 .00 1213.50 1217.15 1217.24 0.000483 2.43 586.40 175.17 0.23 
I 

I I I 

Tuthill 13.535 1414 .00 1 1214.80 1217.25 1217 .25 1218.15 0 .010635 1 7.63 190.79 112.54 0.99 

Tuthill 13 .535 1414 .00 1 1214 .80 1217 26 1 1217.26 1218.15 0.010455 7.59 191 .82 112.52 0.99 1 

I 
Tuthill 3.631 1414 .00 1218.20 1222.22 1222.22 1223.71 0 .008767 9.88 150.26 ' 54 .96 0.99 

1Tuthill 3.631 1414 .00 1218.20 1222.27 1222.27 1 1223.70 0.008314 9.72 152.92 55.04 0.96 

I 
Tuthill 3 .724 1414 .00 1226.60 1230.62 1 1230.62 1231 .29 0.008441 7.88 283 .05 197.45 0.92 , 

I Tuthill 3 .724 I 1414 .00 1226 .60 1231 .22 1231 .22 1 1232.28 0.007564 8.70 1 197.94 94 .18 0 .90 
I 



HcC-RAS P la n : FIS River: Tuthill Wash Reach : Tuthill !Continued) 
Reach River Sta Q Total MinCh El W.S. Elev CritW.S. I E.G . Elev E.G. Slope I Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (fVft) (fVs) I (sq ft) I (ft) I 
Tuthill 3.a1a 1414.00 1232.30 123S.24 123S.24 I 1236.a5 O.OOSa14 7.Sa 327.72 256 .51 o.a4 

Tuthill 3 .a18 1414.00 1232.30 1236.31 1236.31 1237.39 1 0.009412 9.20 , 196.10 aa .s6 0 .99 

I 
Tuth ill 3.912 1414 .00 1239.10 1243.13 1243.13 1244 .30 O.OOSS12 1 9.42 20S .33 100.42 0.88 

Tuthill 3.912 I 1414.00 1239.10 1243.19 1243.19 1 1244.29 O.OOS119 9.1S 211 .9S 97.71 1 o.a5 J 

! 
Tuth ill 4.006 1261 .00 1246.00 1249.67 1249.S7 1250.a6 0.010111 a .7S 143.9a SO.a2 1.00 

Tuthill 4.006 1261.00 1246.00 1249.6S 1249.SS 1250.a6 0.010159 a .7a 143.67 S0 .70 I 1.01 1 

I I 
Tuthill 4.101 1261 .00 1255.ao 1257.a5 1257.a5 125a.4S 0.009712 7.27 254 .54 21S .1 8 0.95 

Tuthill 4.101 1261 .oo l 1255.ao 1257 .99 1257.99 1258.Sa 0.009334 7.47 21a .55 150 .00 0.94 
I 

Tuthill 4.19S 1261 .00 1259.8o I 12S3.02 12S3.02 12S4 .11 o.ooa592 8.47 1 1S23S I 90 .72 0.94 

Tuthill 4.196 1261.00 1259.ao 12S3.0S 12S3.0S 12S4.11 I o.ooa125 a .32 1S5.94 I 90.S2 1 0.91 

I 
Tuthill 4.2a9 1261 .00 12S7 .40 1270.35 1270.35 1271 .03 0.008999 8.98 1 2S4 .S5 189 .30 0 .97 

Tuthi ll 4.2a9 1261.00 12S7.40 1270.32 1270.32 1271 .16 0.010190 9.50 213 .90 120.07 1 1.03 1 

I 
Tuthil l 4.375 126 1.00 1271 .70 1274.40 1274.32 1 1275.20 0.0094a1 9.01 225.04 127.07 0.99 

Tuthill 4.375 1261 .00 1271 .70 1274 .50 1275.25 0.008 217 8.60 215.73 97 .92 0.93 

I 
Tuthill 14.469 1261.00 1275.10 1 127a .19 I 127a.7a 0.005543 7.03 270 .03 [ 174 .a9 0.76 

Tuthill 4.4S9 1261 .00 1275.10 127a .1 5 127a.a6 0.006374 7.47 21a .05 105.3a o .a2 

I I 
Tuthill 4.5S3 1261.00 127a. 10 12a1.57 12a1.57 12a2.41 0.0073a2 7 as ! 215.43 153.05 o.a7 

Tuthill 4.5S3 12S 1.00 127a .10 12a 1.54 12a1.50 12a2 .4a o.ooa116 8.1a 1a3.77 9S .54 0.91 

I I 
Tuthill 4.S53 1261 .00 1279.70 12a3.S2 [ 12a3.95 l 0.001719 4 sa l 301.9a 127.54 1 0 .44 

Tuth il l 4.S53 1261 .00 1279.70 1283.S8 12a4.00 0.001SOO 4.57 1 303.57 109.05 0.43 

Tuthill 4.725 110a .oo 12a3.00 12a5.29 1285.29 1 12aS.14 0.009350 7.55 16S. 13 I 111 .a9 0.94 

Tuthill 4.725 110a.oo 1283.00 12a5.29 1285.29 12aS.13 0.00941 a 7.5S 163.01 99 .79 0.95 



HEC-RAS Plan· Design River· Tractor Wash Reach· Downstream 

Reach River Sta Q Total MinCh El W.S. Elev CritW .S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (It) (It) (It) I (It) (ft/ft) (fVs) (sq ft ) (It) 

Downstream 9100 3011 .00 1199.68 1203.99 1203.99 1 1205.62 0.012362 10.25 293.66 90 .91 1.01 

Downstream 9100 3011 .00 1199.68 1203.99 1203.99 1205.62 0.012362 10.25 293.66 1 90 .91 1.01 1 

I 
Downstream 9300 3o11.oo l 1200.90 1206.35 1205.43 1 1207.35 0.005951 8.05 374.06 1 96 .01 1 0.72 

Downstream 9300 3011 .00 1200.90 1206.35 1205.43 1207.35 0.005956 8.05 373.94 95 .99 1 0.72 

I 
Downstream 9450 3011 .00 1201 .86 1207.42 1208.09 0.003748 6.57 458 .37 112.99 0.57 

Downstream 9450 3011 .00 1201.86 1207.42 1208.09 0.003749 6.57 458.33 112.99 1 0.57 

I 
Downstream 9655 3011 .00 1203.00 1208.26 1208.69 0.002311 5.25 573.36 137.89 0.45 

Downstream 9655 3011 .00 1203.00 1208.26 1 1208.69 0 .002311 5.25 573.34 137.89 0.45 , 

I 
Downstream 9820 1648.00 1204.72 1208.74 1 1209.32 0.004797 6.11 269.69 89.24 0.62 

Downstream 9820 1648.00 1204.72 1208.74 1209.32 1 0.004798 1 6.11 269.68 89.24 0.62 

I 
Downstream 9898.3 1648.00 1206.59 1209.86 1209 .86 1211 .19 0.01 3274 9.26 177.87 1 67.42 1.01 1 

Downstream 9898.3 1648.00 1206.59 1209.86 1209.86 1211 .19 0.013274 9.26 177.87 67.42 1.01 

Downstream 9985.3 1648.00 1208.71 1212.09 1212.44 0 .003210 4 .74 348.00 125.37 0.50 

Downstream 9985.3 1648.00 1208.71 1212.09 1212.44 0.003210 4 .74 348.00 1 125.37 0.50 

Downstream 10067 I 1648.00 1210.82 1213.58 1 1213.58 1214.66 0.013893 8.36 197.17 90.86 1 1.00 

Downstream 10067 1648.00 1210.82 1213.58 1 1213.58 1214.66 0.013893 8.36 197.17 90.86 1.oo 1 

- I 
Downstream 101 95 1648.00 1212.93 1215.96 1216.53 0.006367 6.10 1 269.96 11 1.12 0.69 

Downstream 10195 1648.00 1212.93 1215.96 1216.53 0.006367 6.10 269.96 111 .12 0.69 1 

I I 
Downstream 10325 1648.oo l 1215.01 1 1217.45 1217.43 1218.48 0.013824 1 8.16 202.05 1 96.27 0.99 

Downstream 10325 1648.00 1215.01 1217.45 1217.43 1218.48 0.013824 8.16 202.05 96.27 0.99 

Downstream 10458 1648.00 1217.09 1220.08 1219.84 1220.89 0.01 04 18 7.22 228.27 105.85 0.87 

Downstream 10458 1648.00 1217.09 1220.08 1219.84 1220.89 0.010418 1 7.22 228.27 105.85 0.87 

Downstream 10564 1648.00 1219.21 1222.35 1222.35 1223.58 0.013540 8.93 184.57 75.37 1.01 

Downstream 10564 1648.00 1219.21 1222.35 1222.35 1223.58 0.013540 8.93 184.57 75.37 1.01 

I I 
Downstream 11000.30 1648.00 1221 .60 1225.50 1225.50 1227.00 0.010243 10.65 178.01 61 .21 0.95 

Downstream 11000.30 1648.00 1221.60 1225.50 1225.50 1227.oo l 0.0 10243 1 10.65 178.01 61 .21 0.95 

Downstream 11000.34 1648.00 1222.70 1228.32 1228.32 1229.78 0.012222 9.76 174.82 67 .11 0.99 

Downstream 11000.34 1648.00 1222.70 1228.32 1228.32 1229. 78 0.012150 9.74 174.96 65.00 0.98 

Downstream 11 000.38 1648.00 1225.30 1231.04 1231 .04 1232.84 0.01 1414 10.78 158.67 53.01 0.98 

Downstream 11000.38 1648.00 1225.30 1231 .08 1231 .08 1232.84 0.010990 10.66 160.75 52.00 0.96 

I 
Downstream 11000.45 1648.00 1230.00 1234.92 I 1235.67 0.005664 7.89 332.69 139.71 0.70 

Downstream 11000.45 1648.00 1230.00 1234.90 1235.66 0.005799 7.95 329.13 138.00 0.71 

I 
Downstream 11000.50 1648.00 1233.60 1237.17 1237.17 1 1238.34 0.012655 8.74 1 197.44 93.94 0.98 

Downstream 11000.50 1648.00 1233.60 1237.19 1237.19 1238.34 0.012184 8.64 199.93 93.00 0.96 



" 

HEC-RAS Plan· Design River· Tuthill Wash Reach · Tuthill 

Reach River Sta Q Total MinCh El I W.S . Elev Cr~W.S . E.G . Elev I E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (It) I (ft) (It) (It) (ftlft) (ftls) (sq ft) ' (It) 

Tuthill 1.71 6168.00 1120.00 1130.93 1130.93 1 1133.59 1 0.007976 1310 1 470.84 88.88 1.00 

Tuthill 1171 6168 .00 1120.00 1 1130.93 It?- 1130.93 1133.59 0.007976 13.10 470.84 88 .88 1.00 

I 
Tuthill 1.805 6168.00 1127.60 , 1138.15 1 1138.15 1141.02 0.007845 13.60 454 .04 85.81 1.01 

Tuthill 1.805 6168.00 1 1127.60 1138 17 1 1138.17 1 1141 .02 1 0.007756 13.54 455.57 80.25 1.00 

I I I 
1Tuthill 1.898 6168.00 1137.30 1145.53 1145.53 1147.82 0.006175 14.41 694.09 1 171.41 0.95 1 

Tuthill 11.898 6168.00 1137.30 1145.24 1145.24 1148.01 0.007445 15.39 548.18 97.85 1.03 

I 
Tuthill 1.994 6168.00 1143.50 1152.38 1152.38 1154.90 0.006247 12.92 526.43 123.77 0.92 

Tuthill 1.994 6168 .00 1143.50 1152.44 1152.44 1154.90 0.006002 1 12.75 534.74 123.75 1 0.90 1 

I 
Tuthill 3700 6168.00 1152.00 1156.79 1156.68 11 58.73 1 0.009323 11.41 571 .52 143.86 1 0.93 

Tuthill 3700 6168.00 1152.00 1156 71 1 1156.68 1 1158.73 0.009865 1161 1 560.85 143.12 0.96 

I I I I 
Tuthill 3900 6168.00 1155.00 1159.55 1159.55 1161 .54 0.011534 1 11 .33 544.63 137.99 1.00 

Tuthill 3900 6168.00 1155.00 1159.55 1159.55 1161.54 0.011534 11.33 544.63 137.99 1.00 

I 
Tuthill 4100 6110.00 1157.70 1162.22 1 1162.22 1 1164.18 0.011598 11.23 543.94 140.24 1.01 

Tuthill 4100 6110.00 1157.70 1162.22 1162.22 1164.18 1 0.011598 1 11.23 543.94 140.24 1.01 1 

Tuthi ll 4300 611 0.00 1159.70 1164.73 1165.85 0.005731 8.50 718.98 1 166.14 0.72 

Tuthill 4300 6110.00 1159.70 1164.73 1165.85 0.00573 1 8.50 718.98 1 166.14 0.72 

Tuthill 4500 61 10.00 1161.96 1165.95 11 67.48 0.010436 9.93 615.25 176.37 0.94 

Tuthill 4500 61 10.oo l 1161.96 1165.95 11 67.48 0.010436 9.93 615.25 176.37 0.94 

I 
Tuth ill 4700 611 0.00 1164.15 1168 .05 1167.99 11 69.71 0.0 11341 10.34 590.86 169.91 1 0.98 

Tuthill 4700 611 0 oo l 1164. 15 1168.05 1167.99 1169.71 0.0 11341 10.34 590.86 169.91 0.98 

Tuthill 4900 611 0.00 1166.06 1170.38 1170.38 1172.26 0.01 1749 11 .00 555.23 149.20 1.01 

Tuth ill 4900 611 0.00 1166.06 1170.38 1170.38 1172.26 0.011749 11.00 555.23 149.20 1.01 

I I 
Tuthill 5100 6110.00 1167.89 1172.81 1172. 18 1174.10 0.007247 9.13 669.28 1 165.83 0.80 

Tuthill 5 100 6110.00 1167.89 1172.81 1172.18 11 74. 10 0.007247 9. 13 669.28 165.83 0.80 

I 
Tuth ill 5300 6110.00 1169.55 1174.37 1175.62 0.007329 8.95 682.81 17606 0.80 

Tuthi ll 5300 6110.00 1169.55 1174.37 1175.62 1 0.007329 8.95 682.8 1 176.06 0.80 

I 
Tuthill 5500 6110.00 1171.62 1175.91 1175.91 1 1177.80 0.0 11700 11.04 553.50 147.53 1 1.00 

Tuth ill 5500 6110.00 1171.62 1175.91 1175.91 1177.80 0.011700 11.04 553.50 147.53 1.00 

I 
Tuth ill 5700 6110.00 1173.71 1178.35 1 1178.oo I 1179.88 0.008904 9.92 615.79 157.08 0.88 

Tuthill 5700 6110.00 1173.71 11 78.35 1 1178.00 1 1179.88 0.008904 9.92 615.79 157.08 0.88 

I 
Tuthill 5900 6110.00 1175.40 1180.23 1181.37 0.006423 8.55 1 714.21 178.24 0.75 

Tuthil l 5900 6110.00 1175.40 1180.23 1181 .37 1 0.006423 8.55 714.211 178.24 0.75 

I 
Tuthill 6100 61 10.00 1177.46 1181.74 . 1181 .74 1183.54 0.011857 1 10.79 566.32 158.07 1.00 

Tuthill 6 100 6110 00 1 1177.46 1181.74 1 1181.74 1 1183.54 0011857 1 10.79 566.32 158.07 1.00 

I 
Tuth il l 6300 6110.00 1179.26 1183.97 1 1183.65 1185.54 0.009041 10.06 607.45 153.46 1 0.89 

Tuthill 6300 6110.00 1179.26 1183.97 ' 1183.65 1185.54 0.009041 10.06 607.45 153.46 0.89 

I ' I 
Tuthill 6500 61 10.00 1181.30 1 1186.11 I 1186.74 1 0.003512 6.35 961.99 238.69 1 0.56 

Tuthill 6500 I 6110.00 1181 .30 1186.11 1186.74 0.003512 6.35 961.99 1 238.69 0.56 

I I 
Tuthill 6700 6110.00 1183.23 1 1187.06 1187.06 1188.59 0.012576 9.92 6 15.79 203.92 1.01 

Tuth ill 6700 6 11 0.00 1183.23 1 1187.06 1187.06 1188.59 0.012576 9.92 615.79 203.92 1.01 

I I 
Tuth ill 6900 6110.00 1185. 11 1189.46 1189.46 1 1191.29 0.011818 10.87 i 562.16 154.76 1.00 

Tuthill 6900 6110.00 1185.11 1189.46 1189.46 1191 .29 0.0 11818 10.87 562.16 1 154.76 1.00 

I I I 

Tuthill 7100 3011 .00 1187.02 1192.20 1193.18 0.005747 7.93 379.74 97 o6 l 0.71 

Tuthill 7100 3011.00 1187.02 1192.20 1193.18 0.005747 1 ' 7.93 379.74 97.06 0.71 

i 
9055 1 Tuthill 7300 3011.00 1188.60 1193.36 , I 1194.65 0.008423 9.14 329.31 0.84 

Tuth ill 7300 3011 .00 1188.60 1193.36 I 1194.65 0.008423 9.14 329 .31 90.55 0.84 

I 
Tuthill 7500 3011.00 1189.80 1195.13 I 1195.94 1 0.004729 ' 7.24 415.77 105.34 0.64 



HEC RAS PI - an: D 8SIQn 1ver: T th 'll W h R u I as h T th'l l IC !' eac : u I o n mu e d) 
Reach River Sta Q Total MinCh El W.S. Elev Cr~W.S . E.G. Elev E.G. Slope I Vel Chnl I Flow Area Top Width Froude #Chi 

I (cfs) (It) I (It) I (It) (It) I (ft/ft) I (ft/s) (sq ft) (It) 

Tuthill 17500 3011 .00 1189.80 1 1195.13 1195.94 0.004729 7.24 415.77 105.34 0.64 

I I I 
Tuthill l77oo 3011.00 11 91.06 1196.11 I 1197.18 0.007074 1 8.32 362.06 1 100.91 0.77 

!Tuthill 7700 301 1.00 1191 .06 1196.11 1197.18 0.007074 8.32 1 362.06 100.91 1 0 .77 

Tuth ill 7900 3011.00 1192.28 1197.60 I 1198.03 0.002502 5.26 572.92 145.68 0.47 

Tuthill 7900 301 1.00 1192.28 1197.60 I 1198 .03 0.002502 5.26 572.92 145.68 0.47 

I 
I I I 

Tuthill 8100 3011.00 1193.54 1197.80 1197.71 1199.29 0.011425 9.81 307.03 1 95.88 1 0.97 

Tuthill 8100 3011 .00 1193.54 1197.80 1197.71 1199.29 1 0.011425 9.81 1 307.03 95 .88 0 .97 

I I 
Tuth ill 8300 3011.00 1194 .76 1 1199.96 1 1198.50 1200.57 0.003687 6.27 480.36 125.78 0.57 

Tuthill 8300 I 3011 .00 1194.76 1199.96 1198.50 1200.57 0.003687 1 6.27 480 .36 125.78 0 .57 

Tuthill 8500 30 11 .00 1195.87 1200.79 I 1200.98 0.001061 3.45 872.41 220.43 0.31 1 

Tuthill 8500 I 3011.00 1195.87 1200.79 1200.98 0.001061 3.45 872.41 1 220.43 0.31 

I I 

Tuthill 8700 3011 .00 11 97.24 1200.60 1 1200 .60 1201 .96 0.012909 9.36 321 .53 118.36 1.00 

Tuth ill 8700 301 1.00 1197.24 1200.60 1200 .60 1201 .96 0.012909 9.36 321 .53 118.36 1.00 

Tuthill 8900 3011.00 11 98.47 1202 .88 1 1201 .88 1203.55 0.004889 1 6.55 459 .50 139.47 0 .64 

Tuthill 8900 I 3011.00 1198 .47 1202.88 1201 .88 1203.55 0.004889 6.55 459 .50 139.47 0 .64 

Tuthill 9100 3011.00 1199.68 1203.99 1203.99 1205.62 0.012359 10.25 293 .68 90 .91 1.01 

Tuthill 9100 I 3011.00 11 99.68 1203.99 1203.99 1205.62 0.012359 10.25 293.68 90.91 1.01 

I 
Tuthill 9300 301 1.00 1200.90 1206.35 1205.43 1 1207.35 0.005956 8.05 373.94 95 .99 0.72 

Tuthill 9300 3011 .00 1200.90 1206.35 1205.43 1207.35 0.005956 8 .05 373.94 95.99 0.72 1 

Tuth il l 9450 30 11 oo l 1201 .86 1207.42 1208.09 0.003749 6.57 458 .33 112.99 0.57 

Tuthill 9450 3011.00 1201.86 1207.42 1208.09 0.003749 6.57 458 .33 11 2 .99 0.57 

I 
Tuthill 9655 3011 .00 1203.00 1208 .26 1208 .69 0.002311 5.25 573.34 137 .89 0 .45 

Tuthill 9655 3011.00 1203.00 1208.26 1208 .69 0.002311 5.25 573.34 137.89 0.45 

I 
Tuthill 110003 .26 1414.00 1204.50 1208.83 1209.27 0.002482 5.62 278 .68 80 .63 1 0.48 

Tuthill 10003 .26 1414.oo l 1204.50 1208.83 1209.27 1 0.002482 5.62 278 .68 80 .63 1 0.48 

I I I I 
Tuthill 10003.27 1414.oo l 12o5.oo I 1208.89 1208.89 1210.42 0.002164 10.68 150 .19 50.31 0 .95 

Tuthill 10003.27 1414.00 1205.oo l 1208 .89 1208.89 1210.42 0. 0021 64 10.68 150.19 1 50 .3 1 0 .95 

Tuthill 110003 .28 Culvert I I 

Tuthill 10003.30 1414.00 1205.50 1 1217.37 1209.35 1217.43 0.0000 24 2.38 1 763.49 100 .61 0.12 

Tuthill 10003.30 141 4 .00 1205.5o l 1217.37 1 1209.35 121 7.43 0.000024 2.38 763.49 100.61 0.12 
I 

Tuthill 10003.31 1414.00 1205 .80 1217.39 1217.43 0.000077 1.76 975.39 171 .59 0.10 

Tuthill 10003.31 1414.00 1205.80 1217.39 I 1217.43 0.000077 1.76 975 .39 171.59 0.10 

Tuthill 10003 .32 1414.00 1211 .00 1217.38 1217.44 0.000203 1.93 787.53 191 .10 0 .14 

Tuthill 10003.32 1414.00 1211 .00 1217.38 1217.44 1 0.000203 1.93 1 787 .53 191 .10 0.14 

Tuthill 10003.34 I 1414 .00 1212.30 1 1217.42 1217.48 0.000349 2.17 728.33 214 .02 1 0.18 

Tuthill 110003.34 1414.00 1212.30 1217.42 1217.48 0. 000349 2.17 728 .33 214 .02 0.18 

I I I I I 
Tuthill 10003.43 I 1414 .00 1213.50 1 1217.58 1217.64 0.000268 1.98 809.3 1 249 .65 0. 18 

Tuthill 10003.43 1414.00 1213.50 1217.58 1217.65 1 0.000325 2.16 661 .80 175.17 0.19 

I I 
Tuthill 10003.53 1414 .00 1214 .80 1217.53 1218.20 0.006642 6.61 1 221.76 115.26 0.80 

Tuthill 10003.53 1414.00 1214.80 121 7.64 1218 .24 1 0.005537 6.25 234 .24 112.52 0.74 

Tuthill 10003.63 1414 .00 1218.20 1222.22 1222.22 1223.71 0.008767 9.88 150.26 54 .96 0.99 

Tuthil l 10003 .63 1414.00 1 1218 .20 1222.27 1222 .27 1223.70 0.008314 9.72 152.92 55.04 1 0.96 

I I 
Tuthill 10003 .72 1414.00 1226.60 1230 62 [ 1230 .62 1231 .29 0.00844 1 1 7.88 283 05 [ 197.45 0.92 
Tuthill 10003.72 1414.00 1 1226.60 1 1231 .22 1231 .22 1232.28 • 0.007564 8.70 197.94 94 .18 0.90 



; 

HEC RAS Plan· FIS River· Tractor Wash Reach· Downstream 

Reach River Sta Q Total Min Ch El I W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl I Flow Area I Top Width I Froude #Chi I 
(cis) I (It) I (It) (It) (It) I (fVft) (fVs) (sq It) (It) 

Downstream 0 I 3011.00 1 1210.90 1213.74 1213.74 1214.69 1 0.00891 2 8.11 425.86 245.50 1 0.95 

Downstream lo 3011.00 1210.90 121 3.74 121 3.74 1214.70 0.008966 8.14 409.49 210.00 0.95 

I 
Downstream 0.037 I 1648.00 1210.00 1215.42 1214.24 1215.62 1 0.001787 3.95 612.81 316.12 0.38 1 

Downstream 0.037 I 1648.00 1210.00 1215.44 1214.11 1215.77 0 002478 1 4.67 1 381.55 148.00 0.45 

I 
Downstream 0.095 164800 1 1203.50 1215.65 1 1215 n l 0.000105 1 2.00 891 .34 110.16 0.11 

Downstream 0.095 1648.00 1203.50 1215.82 1215.88 0.000099 1.96 909.47 109.00 1 0.11 

I 
Downstream lo .188 1648.00 1205.80 1 1215.71 I 1215.78 0.000146 1 2.17 817 96 1 110.69 0.13 

Downstream 0.188 1648.00 1205.80 1215.87 1215.94 1 0.000137 2.1 2 835.99 1 110.00 0.13 

I 
Downstream 0.251 1648.00 1219.30 1223.35 1 1223.35 1 1224.74 1 0.011350 9.54 187.16 81.10 0.96 

Downstream 0.251 1648.00 1219.30 1223.39 1223.39 1 1224.73 0.01 0858 9.41 190.13 8o.oo 1 0.94 

I I 
Downstream 0.305 1648 oa f 1221 .10 1 1225.20 1? 01 1225.23 0.000448 2.15 1427.58 441 .99 0.20 

Downstream 0 .305 1648.00 1221 .10 1 1225.70 1r 1226.06 0.002279 5.27 402.38 108.00 0.45 

I I 
·'~> Downstream 10.347 II Ol '1, w 1648.00 1222.70 1228.32 ~ 1228.32 1229.78 0.012222 9.76 174.82 67.11 0.99 

Downstream 10.347 1648.00 1222.70 1228.32 1228.32 1229.78 0.012150 9.74 174.96 65.00 0.98 

I I 
Downstream 0.389 1648.00 1225.30 1 1231.04 1231.04 1232.84 0.011414 10.78 158.67 53.01 1 0.98 

Downstream 0.389 1648.00 122530 1 1231.08 1231 .08 1232.84 0.010990 10.66 160.75 52.oo l 0.96 

I 
Downstream 0.455 I 1648.oo l 1230.00 1234.92 1 1235.67 0.005667 7.89 332.62 139.71 0.70 

Downstream 0.455 1648.00 1230.00 1234.90 1235.66 0.005803 7.95 329.04 138.00 0.71 

Downstream lo 504 1648.00 1233.60 1237.17 1237.17 1 1238.34 0012655 1 8.74 197.44 93.94 0.98 

Downstream 0.504 I 1648.00 1233.60 1237.19 1237.19 1 1238.34 0.012184 8.64 199.93 93.00 1 0.96 

I 
Downstream 0.549 164800 1 1235.40 1239.66 1239.43 1240.67 0.007622 8.30 251.32 134.05 0.80 

Downstream 0.549 1648.00 1235.40 1239.64 1 1239.43 1240.66 0.007861 8.39 247.71 132.77 0.81 

I I 
Downstream 0.629 1648.00 1241 .10 1244.53 1244.53 1245.76 1 0.013414 8.90 185.45 76.85 1.00 

Downstream 0.629 1648.00 1241 .10 1244.54 1244.54 1 1245.76 1 0.013111 8.86 186.32 76 oo l 0.99 

Downstream 0.72 I 1295.oo 1 1246.60 1249.80
1 

1250.16 0.005995 6.05 336.81 152.76 0.67 

Downstream 0.72 I 1295oo f 1246.60 1250.23 1251.20 1 0.009518 8.47 195.11 83.00 0.87 

I I I 
Downstream j o 786 1295.00 1252.00 1255.42 1255.42 1256 78 1 0.011903 9.71 157.09 65.41 0.98 

Downstream 0.786 1295.00 1252.00 1 1255.45 1255.45 1 1256.77 1 0.011477 9.60 158.83 64.00 0.96 

Downstream 0.828 1295.00 1257.00 1261 .73 1261 .73 1263.17 0.011246 9.76 146.28 59.87 0.96 

Downstream 0.828 1295.00 1257.00 1261 .77 1261 .77 1263.17 0.010708 9.61 148.82 59.00 0.94 

I I 
Downstream 0.894 1295.00 1 1264.00 1269.27 1269.27 1270.71 0.011079 9.71 146 14 1 64.31 0.95 

Downstream 0.894 1295.oo I 1264.00 1269.33 1 1269.33 1270.70 0.010399 9.52 149.84 64.00 0.92 

I I 
Downstream 0.955 1295.oo l 1271.50 1277.38 1277.38 1278.87 0 01 3245 1 9.80 132.08 44.95 1.01 

Downstream 0.955 1295oo I 1271 .50 1277.35 1277.35 1278.87 0.013396 1 9.90 130.75 44.00 1.01 

I I I 
Downstream 1.017 129500 1 1280.00 1286.76 1286.76 1288.54 0.012677 1 10.71 121 .82 36.35 0.99 

Downstream 11.017 1295.00 1280.00 1286.74 ! 1286.74 1288.54 0.012764 1 10.78 121.00 35.00 1.00 
I 

I 
Downstream 1.085 1295.00 1294.00 1299.69 1 1299.69 1 1301.12 0.013311 9.62 1 134.67 1 47.38 1.01 

Downstream 11.085 1295.00 1294.00 1 129968 1 1299.68 1 1301 .12 1 0.013328 1 9.64 1 134.29 47 oo l 1.01 

I I 
Downstream 1.137 1295.00 1303.00 1307.16 1 1307.16 1 1308.62 0010497 1 10.31 165.83 65.53 0.95 

Downstream 1.137 1295.00 1303.00 1307.22 1307.22 1 1308.61 0.009786 10.07 169.73 1 64.00 , 0.92 

I I i I 
Downstream 1.196 943.00 1315.00 1 1317.45 1 1317.45 1318.14 0.015508 6.72 142.70 103.93 0.99 

Downstream 11.196 943.00 1315.00 1317.44 1317.44 1 1318.14 0.015497 6.74 142.02 1 10200 1 0.99 

I I 
Downstream 1.21 943.00 1324.00 1325.05 1 1325.05 1325.39 1 0.020315 4.77 202.85 303.97 1.00 

Downstream 11.21 943.00 1324.00 1325.05 1 1325.05 1325.39 1 0.020271 4.78 202.51 302.00 1.00 

I 
Downstream 1.298 I 943.00 1314.00 1325.58 1318.26 1325.59 0.000063 1 0.92 1653.05 471.44 0.06 

Downstream 11.298 I 943.00 1 1314.00 1 1325.58 1318.26 1325.59 0.000063 0.92 1652.95 470.00 0.06 



HEC-RAS Plan: FIS River: Tractor Wash Reach: Downstream !Continued) 
Reach I River Sta Q Total MinCh El W .S. Elev CritW .S. I E.G. Elev E.G. Slope I Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft ) I (ft) I (ft) (fVft) (fVs) (sq ft) I (ft) 

I 
Downstream 1.364 943.00 1322.50 1326.39 1326.39 1327.09 0.027917 7.24 158.66 114.14 0.96 

Downstream 11.364 I 943.00 1322.50 1326.40 1326.40 1327.09 0 026927 1 7.19 159.84 112.72 0.94 

I I I 
Downstream 11.416 943.00 1 1324.00 1328.39 1328.49 0.001946 2.63 419.19 1 201 .92 1 0.27 

Downstream 1.416 943.00 1324.00 1328.38 1328.48 0.001954 2.63 418.18 1 200 oo l 0.28 

Downstream 1.478 943.00 1328.00 1330 o8 l 1330.08 1330.52 0.019073 5.32 177.44 209.63 1.01 

Downstream 1.478 943.00 1328.00 1330.10 1330.10 1330.52 0.018159 5.24 180.13 210.00 0.99 

I I I I ' 
Downstream 1.58 943.00 1314.80 1330.66 1330.66 0.000001 0.31 3580.56 340.60 1 0.01 

Downstream 1.58 943.00 1314.80 1330.65 1330.65 0.000001 1 0.31 3579.25 340.00 0.01 

I I 
Downstream 1.669 943.00 1321.50 1330.64 1330.67 1 0.000137 1 1.43 955.99 184.50 1 0.09 

Downstream 1.669 943.00 1321.50 1330.64 1330.66 0.000137 1.43 955.27 184.00 0.09 

Downstream 1.769 943.00 1329.00 1332.49 1 1332.49 1333.58 o.o2735o 1 8.38 114.54 59.47 0.99 

Downstream 1.769 943.00 1329.oo l 1332.52 1332.52 1333.58 0.026299 1 8.28 116.05 59.00 0.97 

Downstream 1.862 I 943.00 1 1339.oo I 1341.69 1 1341.13 1341.98 0.011229 4.76 238.36 136.92 0.61 

Downstream 1.862 943.00 1339.00 1342.05 1341 .53 1342.57 0.013393 5.77 163.44 7300 0.68 

Downstream 1.93 943.00 1344.70 1347.66 1347.66 1348.60 0.030395 7.77 121.42 65.80 1.01 

Downstream 1.93 943.00 1344.70 1347.87 1348.63 1 0.021221 6.98 135.02 65.00 0.85 

Downstream 1.985 943.00 1350. 10 1353.46 1353.07 1353.95 0.012148 5.88 197.66 132.91 0.67 

Downstream 1.985 943.00 1350. 10 1353.39 1354.07 0.016728 6.66 145.04 66.94 1 0.77 

Downstream 12.047 943.00 1358.00 1362.06 1362 06 1363. 11 0.020077 8.81 139.20 76.25 0.89 

Downstream 2.047 943.00 1358.00 1362.15 1362.15 1363.10 0.017744 8.44 146.00 76.00 0.84 

I 
Downstream 2.092 472.00 1359.00 1364.28 1364.38 0.001261 2.59 195.82 60.67 0.23 

Downstream 2.092 472.00 1359.00 1364.24 1364.34 0.001303 2.62 192.95 59.00 1 0.23 

I I 
I Downstream 2.144 472.00 1362.40 1365.00 1365.00 1365.82 0.028280 7.36 67.42 44.13 0.97 

Downstream 12.144 472.00 1362.4o I 1365.00 1365.00 1365.82 0.028097 7.34 67.41 1 43.00 0.96 

Downstream 2.186 47200 1 1366.30 1369.30 1368.70 1369.56 0.010697 4. 10 115.13 74 13 1 0.58 

Downstream 12.186 472.00 1366.30 1369.30 1368.70 1 1369.56 0.010743 4. 11 114.89 73.96 0.58 

I I 
Downstream 2.238 472.00 1369.60 137223 1 137259 1 0.01 11 06 4.85 97.45 51.87 0.61 

Downstream 2.238 472.00 1369.60 1372.23 1 1372.59 1 0.01 1096 4.84 97.60 51 .00 0.61 

Downstream 2.288 472.00 1375.20 1377.35 1377.35 1378.02 0.034033 6.57 71 .88 54.47 1.01 

Downstream 2.288 472.00 1375 20 1 1377.34 1377.34 1378.02 0.033539 6.60 71.53 53.00 1.00 

Downstream 2.341 I 472.00 1380.50 1383.30 1382.89 1383.77 0.013702 5.59 90.23 52.96 0.69 

Downstream 2.341 472.00 138o.5o I 1383.29 1382.89 1383.76 0.0 13808 5 5o I 89.89 52.00 0.69 

I I 
Downstream 2.387 I 472.00 . 1385.80 1388.16 1388.16 1389.04 0.031405 7.51 62.82 36.22 1.01 

Downstream 2.387 472.00 1385.80 1388.14 1388.14 1389.04 0.031620 7.61 1 62.01 35.00 1.01 

I 
Downstream 2.442 472.00 1391.70 1394.42 1393.99 1394.80 0.013480 4.96 95.56 57.08 1 0.66 

Downstream 2.442 472.00 1391.70 1394.42 1394.80 0.013418 4.94 95.86 56.00 0.66 

I I 
Downstream 2.54 472.00 1406.40 1410.16 1410.16 1411.16 0.030926 803 1 58.85 30.99 1.01 

Downstream 2.54 472.00 1406.40 : 1410.16 1410.16 1411.16 0.031149 8.01 58.89 30.00 1.01 

Downstream 2.635 472 oo l 1426.00 1429.24 1429.24 1430.15 1 0.031236 7.65 61.72 34.29 1.00 

Downstream 2.635 472.00 1 1426.00 1429.23 1429.23 1430.15 1 0.031383 7.68 61.47 34.00 1 1.01 

I I I 
Downstream 2.731 472.00 1 1448.70 1451.92 1 1451 .92 1453.11 0.025608 1 8.88 57.00 25.77 0.98 

Downstream 2.731 472.00 1448.70 1451.91 1451.91 1453.12 1 0.026321 1 8.96 56.05 24.00 0.99 



-IEC-2 Output for Duplicate Effective Model 

1 

SUMMARY PRINTOUT 

SECNO 

. 000 

. 000 

.075 

.075 

.186 

.186 

.314 

.314 

.415 

.415 

.540 

.540 

.634 

.634 

.729 

.729 

.823 

.823 

. 917 

. 917 

1.012 
1.012 

18JAN02 

SECNO 

1.067 
1.067 

1.110 
1.110 

1.118 
1.118 

1.152 
1.152 

1.198 
1.198 

1 . 260 
1 . 260 

1 . 287 
l. 287 

1. 313 
. 313 

1.322 
1.322 

1 . 362 
1 . 362 

1.422 
1.422 

Wood/Pate! 

Q 

4057.00 
4057.00 

4057.00 
4057 . 00 

4057.00 
4057.00 

4057.00 
4057.00 

4057.00 
4057.00 

4057.00 
4057.00 

4057.00 
4057.00 

4057.00 
4057.00 

4057.00 
4057.00 

4057 . 00 
4057 . 00 

4057 . 00 
4057 . 00 

Q 

4061.00 
4061.00 

4061 .0 0 
4061 . 00 

5503.00 
5503.00 

5503 . 00 
5503.00 

5503.00 
5503 . 00 

6601.00 
6601.00 

6601.00 
6601.00 

6601 . 00 
6601 . 00 

6601.00 
6601.00 

6225 . 00 
6225 . 00 

6225.00 
6225.00 

CWSEL 

1039.06 
1039 . 06 

1040.84 
1040.84 

1043.71 
1043.25 

1047.99 
1048.06 

1051.93 
1051.88 

1057.55 
1057.46 

1061.80 
1061.79 

1065.30 
1065.34 

1070 . 92 
1070.94 

1074.73 
1 074 . 71 

1080 . 73 
1080 . 75 

CWSEL 

1085.01 
1085.01 

1093.14 
1093 . 16 

1093.65 
1093.64 

1093.62 
1093.61 

1093.60 
1093 . 59 

1097.03 
1097.03 

1099 . 25 
1099.21 

1100. 98 
1100 . 98 

1103 . 29 
1103.29 

1103.50 
1103.50 

1106.40 
1106.40 

SSTA 

9945.48 
9945.48 

9888 . 88 
9910.00 

9751 . 25 
9953.74 

9353.42 
9945 . 41 

9545 . 90 
9940 . 00 

9911 . 75 
9912.87 

9950.98 
9951 . 07 

9953.52 
9953.52 

9952.71 
9952.71 

9956.30 
9956 .4 9 

9936 .3 6 
9936.36 

SSTA 

9977.70 
9977 . 70 

9950.00 
9950 . 00 

9920.00 
9920.00 

9930 . 00 
9930 . 00 

9936.00 
9936.02 

9962.42 
9962.42 

9973 . 76 
9973 . 96 

9920.14 
9920.14 

9877 . 18 
9877.18 

9878.68 
9878.68 

9948 . 99 
9949.00 

Tuthill2.0ut 

STCHL 

9940.00 
9940.00 

9960.00 
9960.00 

9970.00 
9970.00 

9950.00 
9950.00 

9940 . 00 
9940.00 

9930.00 
9930.00 

9970 . 00 
9970 .0 0 

9960.00 
9960 . 00 

9955 .0 0 
9955 . 00 

9965 . 00 
9965 . 00 

9940 . 00 
9940 . 00 

STCHR 

10075 . 00 
10075.00 

10070.00 
10070.00 

10050 . 00 
10050 . 00 

10080.00 
10080.00 

10060.00 
10060.00 

10040 . 00 
10040 . 00 

10040 . 00 
10040 . 00 

10085.00 
10085.00 

10030.00 
10030.00 

10040.00 
10040 . 00 

10020.00 
10020 . 00 

STCHL STCHR 

9977.70 10022.00 
9977 .7 0 10022.00 

9977.70 10022.00 
9977 .70 10022.00 

9920 . 00 10030.00 
9920.00 10030.00 

9930.00 10045.00 
9930.00 10045.00 

9945 . 00 10030 . 00 
9945.00 10030.00 

9975.00 10045.00 
9975 . 00 10045.00 

9980.00 10145 . 00 
9980 . 00 10145.00 

9950 . 00 10025.00 
9950 . 00 10025.00 

9930.00 10110.00 
9930.00 10110.00 

9950.00 10045.00 
9950.00 10045.00 

994 5. 00 10045.00 
9945.00 10045.00 

ENDST 

10068.73 
10068 . 73 

10073.38 
10073.36 

10068.55 
10066.26 

10079.95 
10080.00 

10270.29 
10175.00 

10311.47 
10110.00 

10162.52 
10105.00 

10221.80 
10085.00 

10045.27 
10045.27 

10073 .28 
10050.00 

10028.56 
10028.56 

ENDST 

10022 . 00 
10022.00 

10022.00 
10022.00 

10100 . 00 
10100 . 00 

10150.00 
10150.00 

10200.00 
10200.00 

10200 . 00 
10200 . 00 

10166 . 83 
10145.00 

10079 . 76 
10079.77 

10110.00 
10110.00 

10100.00 
10100 . 00 

10041.01 
10041.00 

DIFWSX 

. 00 

. 00 

1.79 
l. 78 

2.87 
2.41 

4.28 
4 . 80 

. 94 
3.83 

5.62 
5.57 

4 . 25 
4.33 

3.49 
3.55 

5.6 2 
5.60 

3 . 82 
3 . 77 

5 . 99 
6 . 04 

DIFWSX 

4.28 
4.2 6 

8 . 13 
8.15 

. 51 

.48 

-. 03 
-.03 

- . 02 
- . 02 

.4 3 

.4 4 

2 .22 
2.18 

. 73 
1.76 

2.31 
2 . 31 

. 22 

. 22 

2 . 90 
2 . 90 

TOPWID 

123.25 
123.25 

184.50 
163.36 

294.60 
112. 53 

535.64 
134.59 

724.39 
235.00 

399.72 
197 . 13 

211.54 
153.93 

268 . 28 
131.48 

92.56 
92 . 56 

11 6.97 
93.51 

92.19 
92.20 

TOPWID 

44.30 
44 . 30 

72.00 
72.00 

180.00 
180.00 

220.00 
220 . 00 

264.00 
263.98 

237 . 58 
237 . 58 

193.07 
171.04 

159.62 
159 . 63 

232.82 
232.82 

221.32 
221.32 

92.02 
92.01 

DEPTH 

6.06 
6 . 06 

5 . 84 
5 . 84 

5 . 21 
.75 

5.49 
5.56 

.73 
4.68 

4.55 
4.46 

5 . 00 
4.99 

4.60 
4 . 64 

6.42 
6.44 

5.43 
5 . 41 

5 . 03 
5.05 

DEPTH 

. 37 

. 37 

12.04 
12 . 06 

12.15 
12.14 

11.62 
11.61 

.30 
8 . 29 

5 . 53 
5 . 53 

5.25 
5.21 

5 . 98 
5 . 98 

8.29 
8.29 

21.50 
21 . 50 

7.90 
7 . 90 

W!P Job No. 011402.02 

ELM IN 

1033.00 
1033.00 

1035.00 
1035 . 00 

1038.50 
1038 . 50 

1042 . 50 
1042 . 50 

1047 . 20 
1047.20 

1053.00 
1053 . 00 

1056 . 80 
1056 . 80 

1060 .7 0 
1060 . 70 

1064 . 50 
1064 . 50 

1069.30 
1069 . 30 

1075.70 
1075.70 

ELM IN 

1078 . 64 
1078 . 64 

1081 . 10 
1081 . 10 

1081 . 50 
1081 .5 0 

1082.00 
1082 . 00 

1085.30 
1085.30 

1 091.50 
1091 .5 0 

1094 . 00 
1094.00 

1095.00 
1095 . 00 

1095.00 
1095 . 00 

1082.00 
1082.00 

1098.50 
1098.50 

10*KS 

43.68 
43.67 

27.90 
28.33 

45.59 
75.16 

39.51 
45.66 

47.17 
77.95 

53.00 
72.54 

59 . 83 
64.21 

70.72 
75 . 84 

76.65 
75.23 

68.23 
70.36 

80.31 
79.12 

PAGE 49 

lO*KS 

20.40 
24 . 23 

1.66 
2 . 14 

.61 

. 61 

5.06 
5.08 

15.17 
15 . 26 

72 . 04 
71 . 96 

82.25 
86 . 45 

64.05 
64 . 01 

5.11 
5.11 

.70 

.70 

79.69 
79 . 81 

VCH 

8.22 
8.22 

6. 93 
6 . 98 

9.35 
11 . 21 

7 . 50 
8.16 

7 . 29 
9 . 18 

8 . 31 
9.54 

10.29 
10.63 

9.25 
9 . 60 

11.80 
11.73 

11 . 34 
11.46 

11.66 
11.61 

VCH 

14 . 40 
14.40 

6.29 
6.08 

.02 

.02 

4.27 
4.28 

6 . 77 
6.79 

11.82 
11.81 

10.73 
10.88 

12 . 31 
12 . 31 

4 . 29 
4.29 

2. 83 
2.83 

13.06 
l3 .06 

Tuthill Dike Wash CLOMR Submittal 
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1 

.518 

.518 

1.614 
1.614 

1. 710 
1. 710 

.8 05 
1.805 

1.898 
1. 898 

1.994 
1. 994 

18JAN02 

SECNO 

2 . 088 
2 . 088 

2.170 
2.170 

2.279 
2.279 

2 . 373 
2 . 3 73 

.468 
2.468 

2.563 
2. 563 

2.659 
2.659 

2 . 753 
2.753 

.848 

.848 

2 . 943 
2.943 

. 057 

. 057 

.148 
3.148 

3.250 
3 . 250 

3 . 344 
3.344 

3.439 
3 . 439 

.535 

.53 5 

. 63 1 

.631 

18JAN02 

Wood/Pate! 

6225.00 
6225.00 

6225.00 
6225.00 

6168 . 00 
6168.00 

6168.00 
6168.00 

6168.00 
6168.00 

6168.00 
6168.00 

Q 

6168 . 00 
6168 . 00 

6110.00 
6110 . 00 

6110 . 00 
6110.00 

6110 . 00 
6110.00 

6110 . 00 
6110 .00 

6110.00 
6110.00 

6110.00 
6110.00 

3011 . 00 
3011.00 

3011.00 
3011.00 

3011 . 00 
3011 . 00 

3011 . 00 
3011.00 

3011 . 00 
3011 . 00 

3011.00 
3011.00 

1414 . 00 
1 414.00 

1414.00 
1414 . 00 

1414 . 00 
1414.00 

1414 . 00 
1414 . 00 

15o45o38 

1113.73 9969.41 
1114.26 9969 . 40 

1123.45 9967.73 
1123.35 9968.26 

1130.93 9967.67 
1130.94 9967.64 

1138.10 9969 . 75 
1138.10 9969.75 

1145.29 9972.07 
1145.20 9972.21 

1152.38 9969.06 
1152.40 v 9969.06 

CWSEL 

1159.36 
1159 . 28 

1167.39 
1167.39 

1176.61 
1176.60 

1180.51 
1180.37 , 

1184 . 94 
1184.87 

1191 . 10 
1190 . 92 

1193.87 
1193.80 

1197.53 
1197.96 

1200 . 23 
1200.20 

1203.43 
1203.46 

1205 . 87 
1205.79 

1208.87 
1209 . 03 

1213 . 72 
1213 . 71 

1216.64 
1216.65 

1217 . 11 
1217.15 

1 217 . 25 
1217 . 26 

1222 . 23 
1222.23 

SSTA 

9971 . 61 
9971 . 81 

9964.34 
9964.35 

9945 . 88 
9945 . 93 

9950.04 
9952.76 

9941.03 
9941 . 55 

9944 . 81 
9948 . 00 

9968.55 
9968.67 

9917.67 
9917 . 67 

9964 .1 4 
9964.27 

9960.50 
9960 . 50 

9975.33 
9975.51 

9976 . 87 
9977 . 70 

9939.93 
9939 . 99 

9978 . 40 
9978.43 

9974 . 82 
9974.83 

9976.87 
9976.87 

9976.66 
9976.66 

9975 . 00 
9975 . 00 

9975 . 00 
9975.00 

9965.00 
9965.00 

9970 . 00 
9970 . 00 

9980.00 
9980 . 00 

9975.00 
9975.00 

STCHL 

9975.00 
9975 . 00 

9940.00 
9940.00 

9940 . 00 
9940.00 

9960.00 
9960.00 

9975 . 00 
9975.00 

9980 . 00 
9980.00 

9975 . 00 
9975.00 

9975.00 
9975 . 00 

9980.00 
9980.00 

9945.00 
9945 . 00 

9985 . 00 
9985.00 

9975.00 
9975 . 00 

9970 . 00 
9970 . 00 

9985.00 
9985.00 

9980.00 
9980 . 00 

9980.00 
9980.00 

9980.00 
9980 .00 

Tuthill2 .0ut 

10055.00 
10055 . 00 

10055.00 
10055 . 00 

10070.00 
10070.00 

10050 . 00 
10050 . 00 

10020.00 
10020 . 00 

1 0050.00 
10050 .0 0 

10237 . 96 
10069.94 

10150.65 
10110.00 

10056 . 63 
10056 . 80 

10053.79 
10050.00 

10137 .22 
10070 . 00 

10092 . 81 
10092.81 

STCHR ENDST 

10055 . 00 10100.18 
10055.00 100 55.00 

10135 . 00 10128 . 94 
10135 . 00 10128 . 89 

10045 . 00 10039 . 91 
1004 5.00 10039 .9 0 

10015.00 10168 . 84 
1 00 15 . 00 10080 .00 

10015.00 10120.81 
10015 . 00 10080 .00 

10025 . 00 10288.70 
10025 . 00 10100 . 00 

10025.00 10158 . 41 
10025.00 10100 . 00 

10070 . 00 10 162.31 
10070.00 10110.00 

10025 . 00 10080 . 27 
10025.00 10079.49 

10020.00 10067.89 
10020.00 10067 .90 

10020.00 10143 . 80 
10020.00 10075.00 

10030.00 10203 . 52 
10030.00 10100 . 00 

10120.00 10184 . 43 
10120.00 10150.0 0 

10115 . 00 10200.27 
10115.00 10150.00 

10150 . 00 10216.65 
10150.00 10150.00 

10080.00 10089 . 39 
10080 .00 10089 . 39 

10025 .00 10031.71 
1 002 5 . 00 10031.7 0 

7 . 32 
. 86 

9 . 73 
9 . 09 

7.48 
7.60 

7 . 17 
7.15 

7 . 19 
. 10 

. 09 

. 20 

DIFWSX 

6 . 98 
6 . 88 

8 . 04 
.11 

9.21 
9.21 

. 91 

. 77 

. 43 
4 . 4 9 

6 . 15 
6 . 06 

2 . 78 
2 . 87 

3.66 
4.17 

2 .7 0 
2 . 24 

.1 9 

.2 6 

2 . 44 
2.34 

. 00 

. 23 

4 . 85 
4 . 69 

.92 

.9 4 

. 47 

.49 

.1 5 

.11 

. 98 
4.97 

223.97 
100.54 

182.92 
141.74 

88 . 96 
89.16 

84.04 
80.25 

165.15 
97 . 79 

123.75 
123 . 75 

TOPWID 

128.57 
83.19 

164 . 60 
164.54 

94 . 03 
93 . 96 

218.80 
127.24 

179 .7 9 
138.45 

343.89 
152.00 

189.86 
131.32 

240 . 61 
192 . 33 

116 . 13 
115.22 

107.39 
107.40 

168.47 
99.49 

226.65 
122.30 

244 .49 
2 1 0.01 

221.88 
171 . 57 

241.84 
175.17 

112 . 52 
112. 52 

55.05 
55.04 

6 . 83 
.36 

9.55 
9 .45 

10 . 93 
10.94 

10 . 50 
10 . 50 

7.99 
7 .9 0 

8.88 
8.90 

DEPTH 

9.26 
9.18 

4.79 
4 . 79 

7.31 
7 . 30 

8.51 
8 .37 

7 . 64 
7.57 

8.80 
8.62 

8 . 07 
8 . 00 

7 . 23 
7 . 66 

7 . 03 
7 .0 0 

7 . 63 
7.66 

6.47 
6.39 

8 . 87 
9 . 03 

2.82 
2.81 

3 . 84 
. 85 

. 61 

.65 

2.45 
2.46 

4 . 03 
4.03 

W!P Job No. 011402.02 

1106.90 
1106.90 

1113. 90 
1113 . 90 

1120 . 00 
1120.00 

1127.60 
1127.60 

1137.30 
1137 . 30 

1143.5 0 
1143 . 5 0 

ELM IN 

1150.10 
1150.10 

1162 . 60 
1162 . 60 

1169 . 30 
116 9. 30 

1172.00 
1172.00 

1177.30 
1177.30 

1182.30 
1182 . 30 

1185.80 
1185 . 80 

1190.30 
1190.30 

1193 . 20 
1193 . 20 

11 95.80 
1195 . 80 

1199.4 0 
1199.4 0 

1200.00 
1200.0 0 

1210 . 90 
1210 . 90 

1212 . 80 
1212 . 80 

1213.50 
1213.50 

1214 . 80 
1214 . 80 

1218.2 0 
1218.20 

63.46 
70.69 

56.71 
60.91 

79 .58 
79 .1 4 

80.51 
80 . 74 

62 . 27 
75.02 

62 .41 
61.60 

PAGE 50 

1 0*KS 

67.93 
78.22 

89 . 04 
89.45 

80.64 
81.03 

37.63 
47.66 

63 .04 
66.70 

35.64 
48 . 55 

53 . 84 
62 . 18 

43 .8 6 
28 . 94 

58 . 81 
60 . 48 

49 . 11 
47 . 97 

52.35 
58.13 

30 . 81 
31 . 77 

91.73 
92.78 

14 . 09 
14.07 

4.18 
4.84 

106.74 
105.15 

86.40 
85.89 

PAGE 51 

11.82 
13.31 

12.29 
12.59 

13.09 
13.05 

13.70 
13.71 

14 . 15 
15.39 

12.91 
12.86 

VCH 

12.83 
13. 60 

10 . 67 
10 . 69 

12.86 
12.88 

10.86 
12.07 

13 . 95 
14 . 24 

11.75 
13 . 52 

12.93 
1 3 . 79 

7.88 
6 . 88 

11 . 09 
11.19 

9.37 
9 . 30 

11.18 
11.68 

8.14 
8 . 45 

8.19 
8 . 23 

. 61 

. 62 

2.27 
2 . 43 

7.64 
7 . 60 

9.83 
9.81 

Tuthill Dike Wash CLOMR Submittal 
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SECNO 

3.724 
3.724 

3.818 
3.818 

.912 

.912 

4.006 
4.006 

4.101 
4.101 

4.196 
4 . 196 

4.289 
4 . 289 

4 . 375 
4 . 375 

4.469 
4.469 

4.563 
4.563 

4 . 653 
4 . 653 

4.725 
4 . 725 

18JAN02 

Q 

1414.00 
1414.00 

1414.00 
1414.00 

1414.00 
1414.00 

1261.00 
1261.00 

1261.00 
1261.00 

1261.00 
1261.00 

1261.00 
1261.00 

1261 . 00 
1261.00 

1261 . 00 
1261 . 00 

1261 . 00 
1261.00 

1261 . 00 
1261 . 00 

1108.00 
1108.00 

TUTHILL DIKE WASH - WASH 

CWSEL 

1230.42 
1231 . 21 

1236.20 
1236.28 

1243.08 
1243 .11 

1249.66 
1249.65 

1257.84 
1257.96 

1263.02 
1263.05 

1270.34 
1270.31 

1274.33 
1274 . 49 

1278 . 18 
1278.15 

1281.57 
1281.53 

1283.61 
1283.68 

1285.30 
1285.29 

SUMMARY PRINTOUT TABLE 110 

SECNO 

.000 

.000 

.075 

. 075 

.186 

.186 

.314 

. 314 

.415 

.415 

.540 

.540 

.634 

.63 4 

.729 

.729 

.823 

.823 

.917 

Wood/Patel 

CWSEL 

1039.06 
1039 . 06 

1040.84 
1040.84 

1043.71 
1043 . 25 

1047.99 
1048.06 

1051.93 
1051.88 

1057 . 55 
1057.46 

1061.80 
1061.79 

1065.30 
1065.34 

1070.92 
1070 . 94 

1074.73 

DIFKWS 

- . 94 
.00 

.00 
- .01 

.00 
- . 4 6 

. 00 

.07 

.00 
-.05 

.00 
- . 0 9 

.00 
-.02 

. 00 

. 04 

.00 

. 02 

.00 

SSTA 

9975.81 
9975.82 

9981.34 
9981 . 34 

9972 . 29 
9972.29 

9980.86 
9980.88 

9920.00 
9920.00 

9967.46 
9967.46 

9949 . 59 
9950.06 

9992.08 
9992.08 

9984 . 54 
9984.62 

9973 . 24 
9973.47 

9960 . 95 
9960 . 95 

9970.14 
9970.20 

EG 

1040.11 
1040.11 

1041.52 
1041 . 53 

1044.90 
1045.10 

1048.79 
1049.09 

1052 . 53 
1053.02 

1058.43 
1058.73 

1063.16 
1063.28 

1066.56 
1066.77 

1073 . 07 
1073.07 

1076.70 

Tuthill2 .0ut 

STCHL STCHR ENDST 

9980.00 10030 . 00 10169.19 
9980 . 00 10030.00 10070.00 

9985.00 10030.00 10236 . 35 
9985 . 00 10030.00 10070.00 

9980.00 10015.00 10071.64 
9980.00 10015.00 10070 . 00 

9980.00 10045.00 10041.56 
9980.00 10045 . 00 10041.50 

9975.00 10040.00 10135.33 
9975 . 00 10040 . 00 10070.00 

9965 . 00 10025 . 00 10058.08 
9965 . 00 10025 . 00 10058.08 

9985.00 10010 . 00 10138 . 71 
9985 . 00 10010.00 10070 . 00 

9995.00 10025 . 00 10117 . 49 
9995.00 10025.00 10090 . 00 

9995 . 00 10045.00 10159.13 
9995 . 00 10045.00 10090 . 00 

9985 . 00 10040 . 00 10126 . 25 
9985 . 00 1 0040.00 10070 . 00 

9965 . 00 10040.00 10088.64 
9965 . 00 10040.00 10070.00 

9965 . 00 10040.00 10082.30 
9965 . 00 10040.00 10070.00 

TOPWID 

123 . 25 
123.25 

184.50 
163 . 36 

294.60 
112.53 

535.64 
134.59 

724 . 39 
235 . 00 

3 99.72 
197. 13 

211.54 
153.93 

268.28 
131.48 

92.56 
92 . 56 

116.97 

QLOB 

. 00 

. 00 

758 . 82 
740.68 

428.50 
155.07 

391 . 03 
. 04 

670.95 
. 00 

42.96 
42.49 

210 . 06 
214.97 

12.93 
15.03 

2.57 
2 . 77 

51.83 

QCH 

4057.00 
4057.00 

3296.64 
3314.79 

3499.86 
3785.63 

3665.97 
4056.96 

2744.45 
3407.42 

3203 . 28 
3580 . 08 

3172.71 
3265.15 

3836.70 
4041.97 

4040.92 

4039.64 

3985.72 

DIFWSX 

8.19 
8.97 

5 . 78 
5.07 

6 . 89 
6.83 

6.57 
6 . 54 

8.18 
. 31 

5.18 
5.10 

7.32 
7.26 

3.99 
4.17 

3.85 
3 . 67 

. 39 

. 38 

. 05 
2 . 15 

1. 69 
1. 61 

QROB 

. 00 

.00 

.55 

.53 

128.64 
116.30 

.00 

.00 

641 . 59 
649.58 

810 . 75 
434 . 43 

674 . 23 
576.88 

207.37 
.00 

13 . 51 
14.59 

19 . 45 

TOPWID 

193.38 
94 . 18 

255.01 
88.66 

99.34 
97.71 

60.70 
60.63 

215.32 
150.00 

90.62 
90.62 

189.12 
119. 93 

125 . 41 
97 . 92 

174.58 
105.38 

153 . 01 
96.53 

127.69 
109.05 

112 . 17 
99.80 

PERENC 

.00 
123.25 

.00 
163.38 

.0 0 
118.55 

.0 0 
155.00 

.00 
235.00 

.00 
198.25 

.00 
154 . 02 

. 00 
131.48 

.00 
92.56 

. 00 

DEPTH 

.82 
4.61 

.90 
3.98 

.98 
4.01 

3 . 66 
3.65 

2 . 04 
2 . 16 

. 22 
3.25 

2.94 
2.91 

2.63 
2.79 

3.08 
3.05 

. 47 

. 43 

3 . 91 
3.98 

2.30 
2 . 29 

STENCL 

.00 
9945.48 

.00 
9910 . 00 

.00 
9950 .00 

. 00 
9925.00 

.00 
9940.00 

.00 
9911.75 

.00 
9950 . 98 

. 00 
9953.52 

.00 

9952 . 71 

.0 0 

W!P Job o. 011402.02 

ELM IN 

1226.60 
1226.60 

1232.30 
1232.30 

1239.10 
1239.10 

1246 . 00 
1246.00 

1255.80 
1255.80 

1259.80 
1259.80 

1267.40 
1267.40 

1271.70 
1271.70 

1275.10 
1275 . 10 

1278 . 10 
1278 . 10 

1279 . 70 
1279.70 

1283.00 
1283.00 

STCHL 

9940 . 00 
9940 . 00 

9960.00 
9960.00 

9970 . 00 
9970 . 00 

9950.00 
9950.00 

9940 . 00 
9940 . 00 

9930 . 00 
9930.00 

9970 . 00 
9970.00 

9960.00 
9960 . 00 

9955 . 00 

9955.00 

10*KS 

101.83 
76.84 

68.55 
98.32 

67 . 25 
64 . 70 

102 . 22 
102 . 92 

95 .74 
97.22 

86.23 
82.04 

84.90 
101.19 

99 . 41 
82.99 

54.39 
63.52 

73 . 88 
81.32 

17.11 
15.95 

92 . 27 
93.77 
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STCHR 

VCH 

8.14 
8.74 

7.62 
9.33 

9.41 
9.29 

8.79 
8. 82 

7 . 18 
7 . 55 

8 . 48 
8 . 34 

8 . 72 

9.44 

9 . 05 
8.62 

6.96 
7.46 

7 .8 6 
8.18 

4 . 67 
4 . 57 

7 .52 
7 . 55 

STENCR 

10075.00 .00 
10075.00 10068.73 

10070 . 00 .00 
10070 . 00 10073.38 

10050.00 .00 
10050.00 10068.55 

10080.00 . 00 
10080 .00 10080.00 

10060.00 .00 
10060.00 10175.00 

10040.00 . 00 
10040.00 10110.00 

10040.00 .00 
10040.00 10105.00 

10085.00 .0 0 
10085.00 10085.00 

10030.00 .0 0 

10030.00 10045 . 27 

9965 .0 0 1004 0 .00 . 00 

Tuthill Dike Wash CLOMR Submittal 



-IEC-2 Output for Duplicate Effective Model 

1 

. 917 

1. 012 
1. 012 

1. 067 
. 067 

. 110 

. 110 

1. 118 
. 118 

. 152 
1 .152 

1.198 
1 .198 

1 8JAN02 

SECNO 

1 . 260 
1.2 60 

1 . 28 7 
1.2 8 7 

1. 3 13 
1. 313 

1. 322 
1. 322 

1 . 36 2 
1. 36 2 

1 . 4 2 2 
1 . 42 2 

1. 518 
1 . 51 8 

1 . 614 
. 614 

1 . 710 
1 . 710 

1. 805 
1 . 80 5 

1. 898 
1 . 898 

1. 994 
1 . 994 

2.088 
2.088 

2 . 170 
2 . 170 

2. 279 
2 . 279 

2.373 
2. 373 

2 . 468 
2 . 468 

Wood/Pate! 

10 7 4 . 71 

1080 . 73 
1080.75 

1085.01 
1085.0 1 

1093.14 
1093 . 16 

1093.65 
1093 . 64 

1093 . 62 
1093 . 61 

1093.60 
1093 . 59 

CWSEL 

1097 . 03 
1 0 9 7 . 03 

1 099 . 2 5 
10 9 9 . 21 

1 1 00 . 98 
11 00 . 98 

1103 . 29 
1 103 . 29 

1103 . 50 
1103 .5 0 

11 06 . 40 
1106 . 40 

1113 . 7 3 
1114 . 26 

1123 . 4 5 
1123 .35 

113 0 . 93 
1130.94 

1 138 . 10 
1138 . 10 

1145 . 29 
1145 . 20 

1152 . 38 
1152 . 40 

1159.36 
1159 . 28 

1167 . 39 
1167 . 39 

1176 . 61 
1176 . 60 

1180 . 51 
1180 . 37 

1184 . 94 
1184 . 87 

- . 03 

. 00 

. 02 

. 00 

. 00 

. 00 

. 03 

. 00 
- . 01 

. 00 
- . 0 1 

. 00 
- . 0 1 

DI FKWS 

. 00 

. 00 

. 00 
- . 0 3 

.0 0 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 00 

. 53 

. oo 
- .11 

. 00 

. 0 1 

. 00 

. 00 

. 00 
- . 09 

. 00 

. 02 

. 00 
- . 08 

. 00 
- . 01 

. 00 
-. 01 

. 00 
- . 14 

. 00 
- . 08 

1076.72 

1082.83 
1 082 . 83 

1 088 . 23 
1088.23 

1 093 . 68 
1093 . 68 

1093 . 81 
1 093 . 80 

1093 . 85 
1 093 . 8 4 

1094 .1 4 
1094.13 

EG 

10 98 . 5 5 
1098 .5 5 

11 01 . 02 
11 01. 05 

11 02.96 
1102. 9 6 

1103.56 
11 03 . 56 

11 03.61 
1103 . 61 

11 09 . OS 
1109 . OS 

11 15.52 
1116 . 97 

11 25 .74 
11 25 . 76 

1133 . 59 
1133.59 

1141. 02 
1141. 02 

1147 . 47 
1147.98 

1154 . 89 
1154 . 89 

1161.81 
1162 .1 5 

1169.16 
1169 . 16 

1179.18 
1179.18 

1 1 81 . 92 
11 82 . 27 

1187 . 04 
1 1 87 . 08 

93 . 51 

92 . 19 
92 .2 0 

44 . 30 
4 4 . 30 

72 . 00 
72 . 00 

180.00 
1 80 . 00 

220 . 00 
220.00 

2 64 . 00 
263 . 98 

TOPWID 

237 . 58 
237 . 58 

193. 07 
171. 0 4 

1 59.6 2 
1 59 . 63 

23 2. 82 
2 32 . 82 

221 . 32 
221 . 32 

92 . 02 
92 . 01 

223 . 97 
100 . 54 

182 . 92 
1 41. 74 

88 . 96 
89 . 16 

84 . 04 
80 . 25 

16 5 .15 
97 . 79 

123.75 
123 . 75 

128.57 
83.19 

164 . 60 
164.54 

94 . 03 
93.96 

218 . 80 
127 . 24 

179 . 79 
138.45 

T uthill2 .0 ut 

50 . 50 

. 95 

. 18 

. 00 

. 00 

708 .5 9 
809 . 08 

. 00 

. 00 

. 00 

. 00 

50 . 19 
50 . 02 

QLOB 

13 8 . 58 
13 8 . 65 

12. 60 
12 . 0 6 

6 1 0 . 8 7 
61 0 .99 

5 94 . 12 
5 94 .10 

550 . 32 
550 . 3 1 

. 00 

. 00 

41 . 35 
62 . 90 

11 . 82 
9 . 99 

. 00 

.oo 

. 00 

. 00 

104 . 04 
108 . 94 

22 . 09 
22 . 57 

5 . 18 
. 71 

. 00 

. 00 

. 00 

. 00 

. 34 
1.13 

44 9 . 44 
443 .5 9 

3993 . 93 

4 048 .78 
404 8 . 14 

40 6 1 . 00 
4 061 . 00 

3 352. 4 1 
3251 . 92 

2 898 . 01 
28 97 .52 

3 7 64 . 59 
3 7 65 .1 9 

3827 . 44 
3 830 . 34 

QCH 

3925 . 92 
3 925.3 9 

655 4 .9 3 
6588.94 

505 6 .85 
5 0 5 6 .6 0 

60 0 6 .88 
60 0 6 .90 

48 5 9 . 70 
4859 .7 2 

62 25. 00 
6 22 5 . 00 

4942 . 83 
6 1 25 . 60 

6 0 49 . 90 
60 8 8 . 93 

6 1 68 . 00 
6 1 68 . 00 

6 1 67 . 93 
6 1 68 . 00 

39 41 .3 8 
4 230 . 92 

59 8 5 . 94 
5982 . 18 

5894 . 26 
61 6 3.2 9 

6110 . 00 
6 11 0 . 00 

6 11 0 . 00 
6110 . 00 

4486 . 02 
4892 .5 4 

3786 . 99 

3822. 84 

12.57 

5. 27 
5.68 

. 00 

. 00 

. 00 

. 00 

2604 . 99 
2605 . 48 

1738 . 41 
1 7 37 . 81 

1625 . 36 
1622 . 65 

QROB 

253 6.50 
25 36 . 96 

3 3 . 47 
. 0 0 

933 .2 8 
93 3.4 1 

. 00 

.00 

814 . 98 
8 14 . 97 

.00 

. 00 

1 240.82 
3 6 . 50 

163.28 
12 6 . 09 

. 00 

. 00 

.0 7 

. 00 

2122 . 57 
1828 . 14 

159 . 97 
163 . 25 

268.56 
. 00 

. 00 

.00 

.00 

. 00 

162 1 .63 
1216.33 

1873 . 5 7 

1843 . 57 

93 . 70 

. 00 
92 . 20 

. 00 
4 4 . 30 

. 00 
72 . 00 

180 . 00 
180 . 00 

220 . 00 
220.00 

275 . 00 
275.00 

PERENC 

255.0 0 
2 55. 00 

. 0 0 
171 . 04 

1 59 .8 6 
1 59 .86 

234 .1 0 
234 .1 0 

222 . 76 
222 . 76 

. 00 
96 . 01 

. 00 
1 2 0 . 60 

. 00 
14 2.2 8 

. 00 
105 . 00 

. 00 
80 . 2 5 

. 00 
97 . 93 

. 00 
123 . 75 

. 00 
83 . 55 

. 00 
164 . 59 

. 00 
94 . 03 

. 00 
129.96 

. 00 

13 8 . 97 

9956 . 30 

. 00 
9936 . 36 

. 00 
9977.70 

. 00 
9950 . 00 

9920 . 00 
9920 . 00 

9930 . 00 
99 3 0 . 00 

992 5. 00 
9925 . 00 

STENCL 

994 5 . 00 
9 94 5. 00 

. 00 
9 9 73. 96 

99 2 0 . 14 
99 2 0 . 14 

987 5. 90 
987 5. 90 

987 7 . 24 
9877 . 2 4 

. 00 
9948 . 99 

. 00 
9969 . 40 

. 00 
9967 . 72 

. 00 
996 5. 00 

. 00 
9969 .75 

. 00 
9972 . 07 

. 00 
9969 . 06 

. 00 
9971 . 45 

. 00 
9964 . 34 

. 00 
9945 . 88 

. 00 
9950 . 04 

. 00 

994 1. 03 

W!P Job o. 011402 .02 

9965.0 0 

994 0 . 00 
994 0 . 0 0 

9 9 77.7 0 
9977.7 0 

9977.70 
9977.7 0 

992 0 . 00 
992 0 . 0 0 

9930. 00 
993 0 .0 0 

99 4 5.0 0 
9945 . 00 

STCHL 

99 75 . 00 
99 75 . 00 

9980 . 00 
9980 . 00 

9950 . 00 
9950 . 00 

9930.00 
9930 . 00 

9950 . 00 
9950 . 00 

9945 . 00 
9945 . 00 

99 75 . 00 
9975 . 00 

997 5. 00 
9975 . 00 

9965.00 
9965 . 00 

9970 . 00 
99 7 0 . 00 

9980 . 00 
9980.00 

1004 0 . 00 1 00 5 0 . 00 

1 00 20 . 00 . 0 0 
1 00 20 . 00 1 0 02 8 .56 

10 0 22 . 0 0 . 0 0 
1002 2 .00 10 0 22 . 00 

10022.00 . 00 
10022.00 10 022. 0 0 

1003 0 . 0 0 10 1 00 . 00 
1003 0 . 0 0 10 1 0 0 . 0 0 

1 0045. 00 10 15 0 . 00 
10045 . 00 10 15 0 .0 0 

1003 0 . 00 1 0 20 0 .00 
10 0 3 0 . 00 1 0 2 00 . 00 
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STCHR STENCR 

1 0045.00 1 0200.0 0 
1 0045.00 10200 . 0 0 

10 145 . 00 .00 
10145 . 00 10145 . 00 

10025 . 00 1008 0 . 00 
10025 . 00 10080 . 00 

10110 . 00 10110 . 00 
10110 . 00 10110 . 00 

10045 . 00 10 1 00 . 00 
1004 5. 00 10100 . 00 

10045 . 00 . 00 
10045 . 00 10045 . 00 

10055.00 . 00 
10055 . 00 10090 . 00 

1 0055 . 00 . 00 
10055 . 00 10 110 . 00 

1 0070 . 00 . 00 
10070 . 00 1 0070 . 00 

10050.00 . 00 
10050 . 00 1 00 5 0 . 00 

10020.00 . 00 
1 0020 . 00 10070 . 00 

9975 . 00 10050.00 . 00 
9975 . 00 

9975 . 00 
9975.00 

994 0 .00 
9940.00 

9940.00 
9940 . 00 

9960 . 00 
9960 . 00 

9975 . 00 

9975 . 0 0 

10050 . 00 10092 . 81 

10055.00 . 00 
10055 . 00 10055 . 00 

10135 . 00 . 00 
10135 . 00 10128 . 93 

10045.00 . 00 
10045 . 00 1 00 3 9 . 91 

10015 . 00 . 00 
10015.00 10080 . 00 

10015.00 . 00 

10015.00 100 8 0 . 0 0 

Tuthill Dike Wash CLOMR Submittal 



-IEC-2 Output for Duplicate Effective Model 

1 

18JAN02 

SECNO 

2.563 
2.563 

. 659 
2 . 659 

2 . 753 
2.753 

2 . 848 
2 . 8 48 

2.943 
2 . 943 

3.057 
3 . 05 7 

3. 148 
3.148 

3 . 2 5 0 
3. 2 50 

3 . 344 
3 . 3 4 4 

3 . 439 
3 . 439 

3 . 535 
3 . 535 

3 . 63 1 
3 . 631 

3 . 724 
3 . 724 

3 . 818 
3 . 818 

3. 912 
3 . 912 

4.006 
4 . 006 

4 . 101 
4 . 1 0 1 

18JAN02 

SECNO 

4.196 
4 . 196 

4 . 289 
4 . 289 

4 . 375 
4 . 375 

4.469 
4.469 

4 . 563 
4 . 563 

Wood/Patel 

CWSEL 

1191.10 
1190 . 92 

1193.87 
1193.80 

1197 . 53 
1197.96 

1200 . 23 
1 2 00 . 20 

120 3 . 43 
1203 . 46 

1205 . 8 7 
120 5.7 9 

12 08. 87 
1209 . 03 

1 2 13 . 7 2 
1 213. 7 1 

12 16 . 6 4 
12 16 . 6 5 

1 21 7 .11 
12 1 7 .15 

12 1 7 . 25 
12 1 7 . 26 

12 22.23 
122 2. 23 

1230 . 42 
1231.21 

1236 . 20 
1 236 . 28 

1 2 43 . 0 8 
124 3 . 11 

1249 . 66 
1 249 . 65 

1257 . 84 
1257 . 96 

CWS EL 

1263 . 02 
1263 . 05 

1270 . 34 
1270 . 31 

1274 . 33 
1274 . 49 

1278 . 18 
1278.15 

1281 . 57 
1281 . 53 

DIFKWS 

.00 
- . 17 

. 00 
- . 08 

. 00 

.43 

. 00 
-. 03 

. 00 

. 03 

. 00 
-. 08 

. 00 

.15 

. 00 

.00 

. 00 

. 02 

. 00 

.04 

. 00 

. 01 

. 00 

. 01 

. 00 

. 79 

. 00 

. 09 

. 00 

. 03 

. 00 
- . 01 

.00 

.1 2 

DIFKWS 

.00 

. 04 

. 00 
- . 03 

.00 

. 15 

. 0 0 
- . 03 

. 00 
- . 03 

EG 

1192.63 
1193 . 20 

1195.83 
1196 .1 5 

1198 . 44 
1198 . 64 

1201 . 89 
1 201.89 

1204 . 62 
1204 . 63 

1207 . 3 4 
1207 . 4 7 

1209 . 68 
1209 . 96 

12 14 . 69 
12 1 4.70 

1216 . 82 
1216 . 84 

1 2 17 .1 8 
1217 . 24 

1218 . 15 
1218 . 15 

1223 . 70 
1223 . 70 

1231 . 14 
1232 .2 8 

1236 . 79 
1237 . 39 

1244 . 24 
1244 . 24 

1250.86 
1250 . 86 

1258 . 43 
1258 . 67 

EG 

1264 . 11 
1264 . 11 

1270 . 99 
1271 . 14 

1275.14 
1275.24 

1278.76 
1278 . 86 

1282.41 
1282 . 47 

TOPWID 

343.89 
152.00 

189 . 86 
131 . 32 

240 . 61 
192 . 33 

1 16 . 13 
115.2 2 

10 7. 39 
1 07 . 40 

1 68 .4 7 
99 . 49 

226 . 6 5 
1 22. 30 

244 .4 9 
21 0 . 01 

2 2 1 . 88 
1 71.5 7 

2 41.84 
175.17 

112 . 52 
112 . 5 2 

55 . 05 
55 . 04 

193 . 38 
94 . 18 

255 . 01 
88 . 6 6 

99 .3 4 
97 . 71 

60 . 70 
60.63 

215 . 32 
150 . 00 

TOPWID 

90 . 62 
90 . 62 

189 . 12 
1 1 9 . 93 

1 25 . 41 
97 . 92 

1 74.58 
1 05 . 38 

153 . 01 
96 . 53 

Tuthi112.0ut 

QLOB 

348 . 43 
372 . 72 

47 . 76 
48.64 

102 . 69 
167 . 09 

60 . 41 
58 . 35 

. 00 

. 00 

7 4 .3 4 
74 . 43 

. 00 

. 00 

82 . 95 
83 . 01 

13 . 93 
1 4 . 29 

7 . 42 
8 .2 8 

5 . 24 
5 . 30 

12 . 22 
12 . 27 

1 . 16 
1 2 . 06 

11 . 87 
15 . 90 

45 . 93 
46 . 48 

.0 0 

.00 

135 . 94 
170.23 

QLOB 

. 00 

. 00 

168 . 54 
176.99 

11 . 84 
13 . 0 0 

35 . 76 
37 . 11 

24 . 89 
24 . 78 

QCH 

4202.68 
4728.33 

4397 . 96 
4637 . 09 

2842.00 
2762.56 

2561 . 68 
2568.53 

2530 . 01 
2 527 . 37 

2 1 97 . 03 
22 64 . 87 

2 31 5 .5 0 
2 4 65 . 91 

2 7 85 .74 
2 7 95.18 

12 66 . 85 
1 282 . 57 

1297 . 4 1 
1405 . 72 

1395 . 62 
1395.38 

1383.14 
1383.00 

853.94 
1 262.13 

872.57 
1 1 04 . 35 

1163 . 59 
1158 . 50 

1261.00 
1261 . 00 

842 . 89 
943 . 26 

QCH 

1231.39 
1228 . 73 

575.92 
616 . 87 

674 . 38 
68 2 . 86 

915.71 
971 . 75 

1089.25 
1119 . 83 

QROB 

1558 . 89 
1008 . 95 

1 664 . 2 7 
14 2 4 . 27 

66 . 3 0 
81.34 

388 . 91 
38 4 .1 2 

48 0 . 99 
4 83 . 63 

7 3 9 . 63 
6 7 1 . 69 

6 95.5 0 
54 5 . 09 

14 2 .3 1 
132 . 80 

133 . 2 2 
117 . 1 4 

1 0 9.1 8 
.0 0 

13 .1 4 
13 . 31 

18 . 64 
1 8 . 7 2 

558 . 90 
13 9 . 81 

529 . 56 
293 . 75 

2 0 4 . 48 
209 . 02 

. 00 

. 00 

282 . 17 
1 47 . 51 

QROB 

2 9 . 60 
32 . 27 

5 16 . 54 
467 . 14 

574 . 78 
565 . 14 

309 . 53 
252 . 14 

146 . 86 
116 . 3 8 

PERENC 

.00 
155 . 1 9 

. 0 0 
131 . 45 

. 0 0 
192 . 33 

. 00 
116 . 00 

. 00 
107.40 

. 00 
100 . 00 

. 00 
1 22 . 30 

. 00 
210 . 38 

. 00 
171 . 5 7 

. 00 
1 75 . 17 

. 00 
112 . 52 

.00 
55 . 04 

. 00 
94 . 18 

. 00 
88 . 66 

. 00 
97 . 71 

.00 
60 . 70 

. 00 
150 . 00 

PERENC 

. 00 
90 . 62 

. 00 
120.41 

. 00 
97 . 92 

. 00 
105 . 46 

. oo 
96.76 

STENCL 

.0 0 
9944.81 

. 00 
9968 . 55 

.00 
99 17 . 67 

.00 
9964.00 

. 00 
9960 . 50 

. 00 
9975.00 

. 00 
9977 . 70 

. 00 
9939 . 62 

. 00 
99 78 . 43 

. 00 
99 74 . 83 

. 00 
9976 . 87 

.00 
99 7 6 . 66 

. 00 
9975.82 

. 00 
9981 . 34 

. 00 
9972 . 29 

. 00 
9980 . 86 

. 00 
9920 . 00 

STENCL 

. 00 
9967.46 

. 00 
9949 .5 9 

. 0 0 
9992.08 

. 00 
9984 . 54 

.oo 
9973.2 4 

WIP Job o. 011402.02 

STCHL 

998 0 . 0 0 
9 98 0 . 00 

9975.0 0 
9975.00 

9975 . 00 
9975 . 00 

9980. 0 0 
9980 . 00 

9945 . 00 
9945 . 00 

9985 . 00 
9985.00 

9975 . 00 
9975 . 00 

9970 . 00 
9970 . 00 

9985 . 00 
9985 . 00 

9980 . 00 
99 8 0 . 00 

9980.00 
9980 . 00 

9980.00 
9980.00 

9980 . 00 
9980 . 00 

9985 . 00 
9 985. 00 
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STCHR STENCR 

1 0025 . 00 . 00 
1 00 2 5 . 0 0 1 01 00. 00 

1 00 2 5 . 00 . 00 
1 0 02 5 . 00 1 0 1 00 . 00 

1 00 7 0 . 00 . 00 
10 0 7 0 . 0 0 1 0 11 0 . 00 

10 0 2 5 .00 . 0 0 
10025.00 1 0 08 0 .0 0 

10 0 2 0 .00 . 0 0 
1002 0 .00 10 0 67. 9 0 

1002 0 . 00 .0 0 
1002 0 . 00 10075.00 

1003 0 . 00 . 00 
1003 0 .00 10100.00 

1012 0 .00 .0 0 
101 2 0 . 00 10150 . 00 

10115 . 00 .0 0 
10115 . 00 10150.00 

10 1 50 . 00 . 00 
1 0 1 50 . 00 10150 . 00 

10080 . 00 . 00 
10 08 0 . 00 10089 . 39 

10025.0 0 . 00 
100 2 5 . 00 10031 . 70 

1 003 0 . 00 . 00 
10030 . 00 10070 . 00 

10030 . 00 . 00 
10030 . 00 10070 . 00 

99 80 . 00 100 1 5 . 00 .00 
9980 . 00 

9980.00 
9980.00 

9975.00 
9975.00 

STCHL 

9965 . 00 
9965 . 00 

9985 . 00 
9985 . 00 

9995.0 0 
9995 . 00 

9995 . 0 0 
9995 . 00 

9985.0 0 
9985 . 0 0 

100 1 5.00 1 0070 . 00 

10045 . 00 . 00 
10045 . 00 10041 .5 6 

10040 . 00 . 00 
10040.00 1 0070 . 00 
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STCHR STENCR 

10025 . 00 . 00 
10025 . 00 10058.08 

10010 . 00 . 00 
100 1 0 . 00 10070 . 00 

10025 . 00 . 0 0 
10025.00 10090 . 00 

10045 . 0 0 . 00 
10045 . 00 10090 . 00 

1 004 0 . 00 . 00 
1004 0 . 0 0 1 0070 . 00 
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1EC-2 Output for Duplicate Effective Model Tuthill2.0ut 

1 

4 . 653 
4.653 

4.725 
4 . 725 

18JAN02 

FLOODWAY DATA, 
PROFI LE NO . 2 

1283.61 
1283.68 

1285.30 
1285 . 29 

.00 

.0 7 

.00 
- . 01 

1283 . 94 
1283.99 

1286 . 14 
1286.13 

TUTHILL DIKE WASH - WASH 

STATION WIDTH 
FLOODWAY 

SECTION MEAN 

127 . 69 
109 . 05 

112 . 17 
99 . 80 

4.18 
4.55 

. 00 

.00 

121 4.70 
1209 . 83 

1048 .99 
1045.74 

WATER SURFACE ELEVATION 
WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 

. 000 

. 07 5 

. 186 

. 314 

. 415 

.5 40 

. 634 

. 729 

. 823 

. 917 

. 012 

.067 
1.110 

. 11 8 
1.152 
1.198 
1 . 260 
1.287 
1.313 
1.322 
1.362 
1.422 
1 .51 8 
1.614 
1 .71 0 
1.805 
1. 898 
1.994 
2.088 
2.170 
2 . 2 79 
2.373 
2.468 
2.563 
2.659 
2.753 
2.848 
2.943 
3.057 
3 . 148 

. 250 

.3 44 

18JAN02 

123. 
163. 
113 . 
135 . 
235 . 
197 . 
154 . 
131. 

93 . 
94 . 
92 . 
44 . 
72 . 

180 . 
220 . 
264. 
238 . 
171 . 
160 . 
233. 
221. 

92 . 
101. 
142 . 

89 . 
80 . 
98 . 

124 . 
83 . 

165 . 
94. 

127 . 
138 . 
152. 
131. 
192 . 
115 . 
107. 

99 . 
122 . 
210 . 
172 . 

494. 
618 . 
391 . 
498 . 
531. 
493 . 
467. 
425 . 
353 . 
364 . 
353. 
282 . 
717 . 

1745. 
1520 . 
1111. 

773 . 
609. 
631 . 

1598. 
2633 . 

477 . 
487 . 
543. 
472 . 
450 . 
544 . 
529. 
45 5. 
572 . 
474 . 
63 9 . 
62 5. 
635 . 
610 . 
520. 
344 . 
385 . 
358. 
470 . 
405 . 
432. 

8.2 
6 . 6 

10 . 4 
8 . 2 
7.6 
8 . 2 
8 . 7 
9 . 5 

11 . 5 
11. 
11.5 
14.4 

5 . 7 
.2 
. 6 

5.0 
8 . 5 

10 . 8 
1 0 . 5 

4 . 1 
2 . 4 

13 .1 
12 . 8 
11.5 
13.1 
13.7 
11 . 3 
11.7 
13.6 
10 . 7 
12.9 

9.6 
9 . 8 
9 .6 

10 . 0 
5 . 8 
8 . 7 
7 . 8 
8.4 
6 . 4 
7 . 4 
3 . 3 

1039 . 1 
1040 . 8 
1043 . 2 
1048 . 1 
1051.9 
1057.5 
1061 . 8 
106 5 . 3 
1070.9 
1074 . 7 
1080.7 
10 85 . 0 
1093.1 
1093 . 7 
10 93 . 6 
1093 . 6 
1097.0 
1099 . 2 
1101 . 0 
1103.3 
110 3 . 5 
1106 . 4 
1114 . 2 
1123.4 
113 0 . 9 
113 8 . 1 
1145 . 2 
1152 . 4 
1159 . 3 
1167.4 
1176 . 6 
1180.4 
1184 . 8 
1190.9 
1193.8 
1197.9 
1200 . 2 
1203 . 4 
12 05 . 8 
1209 .1 
1213 . 7 
1216.6 

1039 .1 
1040.8 
1043.7 
1048.0 
1051. 9 
1057.6 
1061.8 
1065.3 
1070.9 
1074.7 
1080.7 
1085.0 
1093 . 1 
1093 . 7 
1093 . 6 
1093 . 6 
1097 . 0 
1099 . 2 
1101 . 0 
1103.3 
1103.5 
1106.4 
1113.7 
1123 . 5 
1130. 
1138 . 1 
1145 . 3 
1152 . 4 
1159 . 4 
1167 . 4 
1176 . 6 
1180.5 
1184. 9 
1191.1 
1193 . 9 
1197.5 
1200 . 2 
1203 . 4 
1 205 . 9 
1208 . 9 
1213.7 
1216.6 

.0 

.0 
- .5 

.1 

.0 
- .1 

. 0 

.0 

.0 

. 0 

. 0 

.0 

.0 

. 0 

.0 

.o 

.o 

. 0 

. 0 

. 0 

. 0 

. 0 

.5 
- . 1 

. 0 

. 0 

. 1 

. o 

. 1 

. 0 

. 0 
- . 1 
- .1 
- .2 
- . 1 

. 4 

.0 

. 0 
-.1 

.2 

. 0 

. 0 

FLOODWAY DATA, 
PROFILE NO . 2 

TUTHILL DIKE WASH - WASH 

FLOODWAY WATER SURFACE ELEVATION 
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITY FLOODWAY FLOODWAY 

Wood/Patel 

42 . 13 
46.63 

59 . 01 
62 . 26 

. 00 
109 . 05 

. 00 
99 . 86 

. 00 
9960.95 

. 00 
9970.14 

W!P Job No . 011402.02 

9965.00 10040 . 00 .00 
9965.00 10040 . 00 10070.00 

9965 . 00 10040 . 00 . 00 
9965.00 10040 . 00 10070.00 

PAGE 56 
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Tuthill Dike Wash CLOMR Submittal 



{EC-2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 

3 . 439 175 . 586. 2.4 1217 . 1 1217.1 .o 
3 . 535 113 . 191. 7.4 1217.3 1217 . 3 .o 
3.631 55. 151. 9.4 1222 . 2 1222.2 .o 
3.724 94 . 197 . 7.2 12 31. 2 1230.4 . 8 
3.818 89. 193. 7 . 3 1236.3 1236.2 . 1 
3 . 912 98 . 205. 6.9 1243.1 1243.1 . 0 
4 . 006 61 . 143. 8.8 1249.7 12 49 . 7 . 0 
4.101 150 . 214. 5.9 1257.9 1257.8 .1 
4.196 91 . 165. 7 . 6 1263 . 0 1263.0 . 0 
4 . 289 120. 213. 5.9 1270.3 1270.3 . 0 
4.375 98 . 215. 5.9 1274 . 5 1274.3 . 2 
4.469 105 . 218 . 5 . 8 1278 .2 1278 . 2 .0 
4 .563 97 . 184. 6 . 9 1281.6 12 81.6 .0 
4.653 1 09 . 304. 4 . 1 1283.7 1283.6 . 1 
4. 725 1 00 . 163. 6.8 1285 . 3 1285.3 .o 

Wood/Patel Tuthill Dike Wash CLOMR Submittal 



r 
f-'EC-RA"· Plan· Imported Pia River· RIVER-1 Reach · Reach-1 -

Reach River Sta Q Total MinCh El W .S. Elev I CrrtW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width F roude # Chi 1 

(cfs ) I (It) (It) (It) (It) (ft/ft ) (ft!s ) (sq It) (It) I 
Reach-1 0 4057 .00 1033.00 1039.05 1038 .12 1040.10 ! 0.004404 8.24 492.20 123.111 0.73 

Reach-1 0 4057 .00 1033.00 1039.06 1038.12 1040.11 0.004368 8.22 493.63 123.25 0 .72 1 

I I 
Reach-1 0.075 4057 .00 1035.00 1040.85 1041 .53 0.002790 6.93 628.09 184.51 0.59 

Reach-1 lo.o75 4057.00 1035.00 1040.84 1041 .54 0.002833 6.98 618 .25 1 163.36 0.59 

I 
Reach-1 0.186 4057.00 1038.50 1043.71 1043.71 1044.90 0.004573 9.36 549 .76 294 .18 0.76 

Reach-1 0.186 4057.00 1038.50 1043.28 1043.28 1045.10 0.007378 11 .14 1 393. 13 112.75 0.95 

Reach-1 0.314 I 4057.00 1042.50 1047.92 1047.92 1048.78 0.004299 7.76 653.29 506.52 0.71 

Reach-1 0.314 4057.00 1042.50 1048.04 1047.27 1049.08 0.004625 8.19 495.63 133.42 0.74 

Reach-1 10.41 5 4057.00 1047.20 1051 .93 1051 .93 1052.53 0.004751 7.31 824 .97 721 .00 0.73 

Reach-1 0.415 4057.00 1047.20 1051 .93 1051 .93 1053.02 0.007377 9.01 1 541 .06 235.00 0.90 

Reach-1 10.54 4057.00 1053.00 1057.54 1057.54 1058.43 0.005351 8.34 668 .71 398.99 0.79 

Reach-1 10.54 4057.00 1053.00 1057.46 1057.46 1058.73 0.007234 9 53 1 493.09 197.16 0.91 

Reach-1 0.634 4057.00 1056.80 1061.83 1061 .83 1063.16 0.005865 10.22 516.85 212.42 0.86 , 

Reach-1 0.634 4057.00 1056.80 1061 .79 1061.79 1063.28 0.006436 10.64 466.22 153.92 0.90 , 

I 
Reach-1 10.729 4057.00 1060.70 1065.37 1065.37 1066.56 0.006502 9 oo l 527 .24 276.25 0.86 

Reach-1 0.729 4057.00 1060.70 1065.34 1065.19 1066.77 0.007590 9 61 1 425.26 131 .48 0.92 

Reach-1 0.823 4057.00 1064.50 1070.90 1070.90 1073.07 0.007746 11 .84 349.24 92.30 0.98 

Reach-1 0.823 I 4057.00 1064.50 1070.96 1070.96 1073.07 0.007416 11 .68 354.61 92.56 0.96 

I I 
Reach-1 l o 917 4057.00 1069.30 1074.75 1074.69 1076.71 0.006768 11.31 375.10 117.52 0.92 

Reach-1 0.917 4057.00 1069.30 1074.68 1 1074.63 1076.71 0.007132 11.50 362.66 93.42 1 0.94 

I 
Reach-1 1.012 4057.00 1075.70 1080.74 1080.74 1082.84 0.007930 11 .62 353.15 92.47 0.98 

Reach-1 1.012 4057.00 1075.70 1080.77 1080.77 1082.83 0.007797 11 .56 355.14 92.20 0.97 

I I 
Reach-1 1.067 4061.00 1078.64 1085.05 108505 1 1088.23 0.002002 14.32 283.67 133.08 1.00 

Reach-1 1.067 4061 00 1078.64 1085.05 108505 1 1088.23 0.002790 14 .32 283.67 44 .30 1.00 

I 
Reach-1 1.0885 Culvert I I 

I I 
Reach-1 1.11 4061 .00 1081 .10 1 1093.00 1087.47 1093.56 0.000173 6.37 704.92 1243.59 0.33 

Reach-1 1.11 4061 .00 1081 .10 1 1093.06 1087.47 1093.59 0.000221 6.15 1 709 .23 72.00 0.31 

Reach-1 1.118 5503.00 1081.50 ! 1093.53 1093.69 0.000064 3.05 1724.64 180.00 0.18 

Reach-1 1.118 5503.00 1081.50 1093.55 1093.71 0.000063 3.05 1728.39 180.00 0.18 

Reach-1 1.152 5503.00 1082.00 1093.50 1093.74 0.000533 4.35 1494.84 220.00 0.28 

Reach-1 1.152 5503.00 1082.00 1093.52 1093.76 0.000528 4.34 1499.52 220 .00 0.28 

I I 
Reach-1 1.198 5503.00 1085.30 1093.47 1094.05 0.001660 6.99 1078.51 263.67 0.48 

Reach-1 1.198 5503.00 1085.30 1093.49 1094.06 0.001634 6.95 1084.46 263.73 0.48 

Reach-1 1.26 6601 .00 1091.50 1097 06 1097.06 1098.55 0.007017 11.71 779.48 237.65 0.94 

Reach-1 11.26 6601 .00 1091 .50 1097.06 1097.06 1 1098.55 0.007017 11.71 779.48 237.65 0.94 

I I I 
Reach-1 1.287 6601 .00 1094.00 1099.27 1 1099.27 1101 .02 0.008057 10.66 632.75 193.58 0.97 

Reach-1 1.287 6601 .00 1094.00 1099.24 1 1099.24 1 1101 .05 0008470 1 10.81 1 613.02 171 .04 0.99 

Reach-1 1.313 6601 .00 1095.00 1100.98 1100.98 1102.96 0.00641 1 12.32 631 .00 159.63 0.93 

Reach-1 11.31 3 6601 .00 1095 oo l 1100.98 1100.98 1102.96 1 0.006398 1 12.31 1 631.43 1 159.64 0.93 

I 
Reach-1 1.322 6601 .00 1095.00 1103.46 I 1103.58 0.000245 309 1 2700 .70 606.38 0.19 

Reach-1 1.322 6601 .00 1095.00 1103.29 I 1103.56 0.000511 4.29 1 1597.73 232.83 0.27 

I I I 
Reach-1 [1.362 6225.00 1082.00 1103.59 I 1103.60 1 0.000012 1.19 7848.81 661.70 0.05 

Reach-1 1.362 6225.00 1 1082.00 1103.so l 1103.61 [ 0.000070 1 2.83 2632.94 221 .311 0.12 

I I 
Reach-1 1.422 I 6225.00 1098.50 1 1106.4 1 11 06.41 1 1109.05 0.007925 13.03 477.72 92.07 1.01 
Reach-1 1.422 6225.00 1098 so 1 1106.41 1106.41 1 1109.05 0.007941 13.04 4 77.36 92.04 1.01 

Reach-1 11.51 8 6225.00 11 06 .90 111 3.73 1113.73 1 1115.52 0.006335 11 .82 705.92 224 .06 1 09 11 
Reach-1 11.518 6225.00 1106.90 1114.29 1114.29 1116.97 0.0069 19 1 13.22 490 .54 101 .24 0.97 



H EC -RAS P lan: lmoor ted Pia R1ver: R IVE R -1 h h c Reac : R eac -1 ( o n t1nue d) 
Reach River Sta Q Total MinCh El W.S. Elev CritW.S . E.G . Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) I (fl) (It) I (It) (It) (ft/ft) (ftls) (sq tt) (ft) 

I I 
Reach-1 1.614 6225.00 1113.90 1123.47 1123.47 1125.74 0.005608 12.25 576.92 184.00 , 0.87 

Reach-1 1.614 6225.00 1113.90 1123.37 1123.37 1125.76 0.006011 12.54 546.11 141.85 0.90 

I 
Reach-1 1.71 6168.00 1120.00 1130.91 1 1130.91 1 1133.59 0.008032 13.14 469.33 1 88.63 1.01 

Reach-1 1.71 6168.00 1120.00 1 1130.93 1 1130.93 1133.59 0.007964 13.09 471.17 1 88.94 1 1.00 

I I 
Reach-1 1.805 6168.00 1127.60 1138.14 1138.14 1141.02 0.007870 13.61 453.57 1 85.59 1.01 

Reach-1 1.805 6168.00 1127.60 1138.1 7 1138.17 1141 .02 0.007756 1 1354 1 455.57 80.25 1.00 

I 
Reach-1 1.898 6168.00 1137.30 1145.33 1 1145.33 1147.47 0.006076 1 14 .03 661 o8 l 166.23 0.93 

Reach-1 1.898 6168.00 1137.30 1145.23 1145.23 1147.98 1 0.007375 1 15.31 547.53 97.84 1 1.03 

I 

Reach-1 1.994 6168.00 1143.50 1 1152.41 1 1152.41 1154.89 0.006131 12.84 529 .98 124.05 1 0.91 

Reach-1 11.994 6168.00 1143.50 1152.43 1 1152.43 1 1154 89 1 0.006030 1277 1 533.42 123.75 1 0.90 

I I I 
Reach-1 2.088 6168.00 1 1150.10 1159.44 1159.44 1161 .81 0.006443 12.61 546.82 129.41 0.92 

Reach-1 2.088 6168.00 1150.10 1159.31 1 1159.31 1 1162.15 0.007665 13.52 458.07 83.28 1.00 

I 
Reach-1 2.17 6110.00 1162.60 1167.40 1167.40 1169.16 0.008869 10.66 1 573.30 1 164.66 1.01 

Reach-1 2.17 I 6110.00 1162.60 1167.39 1167.39 1169. 16 0.008906 10.67 572.50 164.59 1.01 

I I I I 
Reach-1 2.279 6110oo l 11 69.30 1176.64 1176.64 1179.18 0.007933 12.79 477.85 94 .25 1.00 

Reach-1 2.279 6110.00 1169.30 1176.63 1176.63 1179. 18 0.007963 12.81 476.94 94.03 1.00 

I 
Reach-1 12.373 6110.00 1112.oo l 1180.50 118 1.92 0.003805 10.90 817.22 218.33 0.70 

Reach-1 12.373 I 6110.00 1172.00 1180.35 1182.26 0.004828 12.12 635.47 126.77 0.79 

I I I 
Reach-1 2.468 I 6110.00 1177.30 1184.98 ; 11 84.98 1187.04 1 0.006156 13.84 661.23 181.71 0.93 

Reach-1 2.468 I 6110.00 1177.30 1184.87 . 11 84.87 1187.08 0.006661 14.24 1 624 .91 138.47 0.97 

I 
Reach-1 2.563 6110.00 1182.30 1191.12 1191.12 1192.63 1 0.003507 11.68 925.42 344 .59 0.73 

Reach-1 2.563 6110.00 1182.30 1190.91 1190.91 11 93.20 0.004892 1355 633.38 151 .76 0.86 

I 
Reach-1 2.659 I 6110.00 118580 1 1193.91 1193.91 1195.83 0.005255 12.82 717 .60 190.39 0.86 

Reach-1 12659 I 6110.00 1185.80 1193.83 1 1193.83 1196. 15 0.006084 13.69 614.5 1 13139 1 0.93 

I I I 
Reach-1 2.753 I 3011.00 1190 3o l 1197.49 1198.43 0.004568 7.99 446.20 236.85 0.73 

Reach-1 l 2 753 30 11 .00 1190 .30 1197.94 1198.63 1 0.002961 6 93 1 515.34 192.33 0.60 

I I I 
Reach-1 2.848 3011 .00 1193.20 1 1200.23 1 1200.23 1201.89 0.005921 11.1 1 347.55 115.92 0.86 

Reach-1 2.848 3011.00 119320 1 1200.23 1200.23 1201 .89 0.005915 11 .11 1 347 .69 115.83 0.86 

Reach-1 2.943 301 1.00 11 95.80 1203.44 1204.63 0.004895 9.36 381.81 107.47 0.77 

Reach-1 2.943 3011.00 1195.80 1203.43 1204.62 0.004900 9.36 38 1.61 107.40 0.77 

Reach-1 3.057 3011 .00 1199.40 1 1205.83 I 1207.35 1 0.005408 11.31 408.92 1 166.49 084 1 

Reach-1 13057 3011.00 1199.40 1205.8 1 I 1207.47 0.005759 11 .65 359 .71 99.52 0.87 

I 
Reach-1 3.148 3011.00 1200.00 1208.90 I I 1209.70 0.003026 8.09 573.87 227.37 1 0.62 

Reach-1 3.148 3011 .00 1 1200.oo l 1209.02 I 1209.96 0.003187 8.46 1 469.42 122.30 0.63 
I I I 
Reach-1 13.25 3011 .00 1210.90 1213.73 1213.73 1214.69 0.008946 8.121 425.26 245.36 0.95 

Reach-1 3.25 3011 .00 1210.90 1 1213.71 1 1213.71 1214.70 0.009287 8.23 404 .80 210.00 0.96 

I 
Reach-1 3.344 1414 .00 1212.80 1216.63 1 1216.82 0.001428 3.62 451.20 221.29 0.39 

Reach-1 3.344 1414.00 1212.80 1 1216.66 I 1216.85 0.001410 3.62 431 .39 171 .57 0.39 

I I 
Reach-1 13.439 I 14 14.00 1213.50 1217.11 1217.18 0.000420 1 2.27 693.05 241 .77 0.22 

Reach-1 3.439 1414.00 1213.50 1217.15 1217.24 0.000482 2.43 586 .70 175.17 ' 0.23 

I I I 
Reach-1 3.535 1414.00 1214.80 1217.25 1217.25 1218.15 1 0.010635 1 7.63 190.79 1 112.54 1 0.99 

Reach-1 3.535 14 14.00 1214.80 1217.26 1217.26 1218 .15 1 0.0 10455 1 7.59 191.82 1 112.52 0.99 

Reach-1 13.631 I 1414.00 1218.20 1222.24 1222.24 1223.70 0.008544 9.79 151 38 / 55 .14 0.97 

Reach-1 13.631 1414.00 1218.20 1222.26 1222.26 1223.70 0.008374 9.73 152.39 55 .04 0.97 
I I 
I Reach-1 13.724 I 1414.00 1226.60 1230.41 1 1230.4 1 1 1231.14 0.010330 8.18 241.77 193.22 1.00 , 

Reach-1 3.724 I 1414.00 1226.60 1231.21 1231.21 1232.28 0.007619 8.72 197.43 94 .1 8 0.90 

I I 



1-'EC-P..A-E Plan: Imported Pia River: RIVER-1 Reach : Reach-1 !Continued \ 
Reach RiverSta Q Total MinCh El W .S. Elev CrrtW .S. E.G . Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs ) (ft) (ft) (ft) (fl) I (ft/fl) (fVs) (sq ft) 
I 

(ft ) 

Reach-1 13.818 1414.00 1232.30 1236.19 1236.19 1236.79 0.006947 1 7.65 314 .80 1 254 .78 0.85 

IReach-1 3.818 1414.00 1232.30 1236.31 1236.31 1237.39 0.009400 9.19 196.15 88 .66 0.99 

Reach-1 13.912 1414.00 1239.10 1243.09 1243.09 1244.24 1 0.006684 9.39 202.11 99.47 0.88 

Reach-1 3.912 1414.00 1239.10 1243.14 1243.14 1244.24 0.006314 9.21 206.66 97.71 0.86 

Reach-1 4.006 1261 .00 1246.00 1249 .66 1249.66 1250.86 0.010210 8.79 143.46 60 .72 1.01 

Reach-1 4.006 1261 .00 1246.00 1249.65 1249.65 1250.86 0.010275 8.81 143.12 60.65 1.01 

I 
Reach-1 4.101 1261 .00 1255.80 1257.83 1257.83 1258.43 0.009779 7.24 249.55 214 .78 1 0.95 

Reach-1 4.101 I 1261 .00 1255.80 1257.96 1257.96 1258.67 0.009726 7.55 214 .06 150.00 0.96 

I I I I 
Reach-1 4 .196 1261.00 1259.80 1263.02 1 1263.02 1264.11 1 0.008634 1 8.48 162.03 90.59 0.94 

Reach-1 4 .196 1261 .00 1259.80 1263.06 1263.06 1264.11 0.008125 8.32 165.94 90.62 0.91 

Reach-1 14.289 I 1261 .00 1267.40 1270.35 1270.35 1270.99 0.008333 8.66 265.85 1 189.65 0.94 

Reach-1 14.289 1261.00 1267.40 1270.32 1270.32 1271.14 0.010026 9.41 213.59 120.02 1.03 

I 
Reach-1 4 .375 1261 .00 1271 .70 1274.32 1274.31 1275.14 0.010110 9.10 2 14.93 125.17 1.02 

Reach-1 4 .375 1261 .00 1271 .70 1274.48 1274.27 1275.24 0.008405 8.65 213.89 97.92 0.94 

Reach-1 4.469 1261 .00 1275.10 1278 .19 1278.02 1278.76 0.005373 6.93 270.27 174.97 0.75 

Reach-1 4.469 1261 .00 1275.10 1278.17 1277.90 1278.86 0.006252 7.42 219.37 105.41 0.81 

Reach-1 4.563 1261 .00 1278.10 1281 .57 1281 .57 1282.41 0.007323 7.84 216.20 153.36 0.87 1 

Reach-1 4 .563 1261 .00 1278.10 1 1281 .53 1281 .51 1282.48 1 0.008254 1 8.22 182.69 96.46 0.92 

Reach-1 4 .653 1261 .00 1279.70 1283.61 1283.94 0.001724 4.69 301 .68 127.47 0.44 

Reach-1 4.653 1261 .00 1279.70 1283.69 1284.00 0.001592 4.57 304.13 109.05 1 0.43 1 

Reach-1 4.725 1108.00 1283.00 1285.29 1285.29 1286.14 0.009383 7.56 165.90 1 111 .81 0.95 

Reach-1 4 .725 1108.00 1283.00 1285.28 1285.28 1286.13 0.009505 7.59 162.48 99.77 0.95 
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Federal Emergency Management Agency 
Washington, D .C. 20472 RECEIVED 

OCT 0 8 2002 OCT 1 2002 

CERTIFIED MAIL IN REPLY REFER TO: WOOD I PATEL 
RETURN RECEIPT REQUESTED 

The Honorable Don Stapley 
Chairman, Maricopa County 

Board of Supervisors 
301 WestJefferson, 1Oth Floor 
Phoenix, AZ 85003 

Dear Mr. Stapley: 

Case No .: 02-09-1 060R 

Community: Maricopa County, AZ 
Community No.: 040037 

104 

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 Study (FIS) report for Maricopa County, Arizona and Incorporated Areas, in accordance with 
Part 65 ofthe National Flood Insurance Program (NFIP) regulations. In a letter dated June 3, 2002, 
Mr. Ashok C. Patel, P.E., R.L.S., Principal, Wood, Patel & Associates, Inc., requested that FEMA 
evaluate the effects that updated topographic information, proposed channelization, and a proposed 
culvert under Indian School Road along Tuthill Dike Wash and updated topographic information and 
proposed channelization along Tractor Wash would have on the flood hazard information shown on the 
effective FIRM and FIS report. 

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

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 NFIP. 
The submitted corrected effective HEC-RAS hydraulic computer models for Tuthill Dike Wash and 
Tractor Wash, both dated October 2, 2002, were used as the base conditions models in our review of the 
proposed conditions models for this CLOMR request. We believe that, if the proposed project is 
constructed as shown on the topographic work maps entitled "Tuthill Di.ke Wash, Buckeye, AZ.," 
Sheets I and 2, and "Tractor Wash Buckeye, AZ.," Sheet 3A, all prepared by Wood, Patel & 
Associates, Inc. , and dated April I 7, 2002, and on the proposed construction plans entitled "Verrado, 
Buckeye, AZ., Tuthill Dike Wash &Tractor Wash- Phase 1," Sheets 1 through 18, prepared by Wood, 
Patel & Associates, Inc ., dated May 8, 2002, and the data listed below are received, a revision to the 
FIRM would be warranted. 

As a result of the updated topographic information, proposed channelization, and proposed culvert, the 
elevations of the flood having a !-percent chance of being equaled or exceeded in any given year (base 
flood) for Tuthill Dike Wash will decrease compared to the effective Base Flood Elevations (BFEs). The 
maximum decrease in BFE, 8.5 feet, will occur approximately 100 feet upstream of Thomas Road. The 
width of the Special Flood Hazard Area (SFHA), the area that would be inundated by the base flood, 

along Tuthill Dike Wash will increase in some areas, decrease in some areas, and shift in other areas 
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compared to the effective SFHA width. The maximum increase in SFHA width, approximately 90 feet, 
will occur approximately 100 feet upstream of Thomas Road and will be contained in the proposed 
channel. The maximum decrease in SFHA width, approximately 200 feet, will occur approximately 
I 00 feet downstream ofthe confluence with Tractor Wash. The maximum shift in the SFHA, 
approximately 85 feet to the east, will occur approximately 200 feet downstream ofthe confluence with 
Tractor Wash and will be contained in the proposed channel. The width of the regulatory floodway 
along Tuthill Dike Wash will increase in some areas, decrease in some areas, and shift in other areas 
compared to the effective floodway width. The maximum increase in floodway width, approximately 
90 feet, will occur approximately 100 feet upstream of Thomas Road and will be contained in the 
proposed channel. The maximum decrease in floodway width, approximately 150 feet, will occur just 
upstream oflndian School Road. The maximum shift in the regulatory floodway, approximately 85 feet 
to the east, will occur approximately 200 feet downstream of the confluence with Tractor Wash and will 
be contained in the proposed channel. 

As a result of the updated topographic information and proposed channelization, the BFEs for Tractor 
Wash will increase in some areas and decrease in other areas compared to the effective BFEs. The 
maximum increase in BFE, 1.7 feet, will occur approximately 1,000 feet upstream ofthe confluence with 
Tuthill Dike Wash and will be contained in the proposed channel. The maximum decrease in BFE, 
5.5 feet, will occur approximately 200 feet upstream of the confluence with Tuthill Dike Wash. The 
width of the SFHA along Tractor Wash will decrease in some areas and shift in other areas compared to 
the effective SFHA width. The maximum decrease in SFHA width, approximately 430 feet, will occur 
approximately 1,700 feet upstream of the confluence with Tuthill Dike Wash. The maximum shift in the 
SFHA to the north, approximately 70 feet, will occur approximately 1,300 feet upstream of the 
confluence with Tuthill Dike Wash and will be contained in the proposed channel. The maximum shift 
in the SFHA to the south, approximately 60 feet, will occur approximately 400 feet upstream of the 
confluence with Tuthill Dike Wash and will be contained in the proposed channel. The width of the 
regulatory floodway along Tractor Wash will decrease in some areas and shift in other areas compared to 
the effective floodway width. The maximum decrease in floodway width, approximately 70 feet, will 
occur approximately 1,700 feet upstream ofthe confluence with Tuthill Dike Wash. The maximum shift 
in the regulatory floodway to the north, approximately 70 feet, will occur approximately 1,300 feet 
upstream of the confluence with Tuthill Dike Wash and will be contained in the proposed channel. The 
maximum shift in the regulatory floodway to the south, approximately 60 feet, will occur approximately 
400 feet upstream of the confluence with Tuthill Dike Wash and will be contained in the proposed 
channel. 

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 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 "Revision Requester and Community Official Form," must be included. (A 
copy of this form is enclosed.) 

e 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 
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which are enclosed) or annotated copies of the previously submitted forms showing the revised 
information. 

Form 4, entitled "Riverine Hydraulic Analysis Form" 

Form 5, entitled "Riverine/Coastal Mapping Form" 

Form 6, entitled "Channelization Form" 

Form 7, entitled "Bridge/Culvert Form" 

Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway must 
be submitted with Form 4, and a topographic work map showing the revised floodplain and 
floodway boundaries must be submitted with Form 5. 

• 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 Program, 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 
Merrifield, VA 22116-3173 

• 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 affected adjacent jurisdictions 

• A letter stating that your community will adopt and enforce the modified regulatory floodway, 
OR, if the State has jurisdiction over either the regulatory flood way or its adoption by your 
community, a copy of your community's letter to the appropriate State agency notifying it of the 
modification to the regulatory flood way and a copy of the letter from that agency stating its 
approval of the modification 

• An officially adopted maintenance plan for the channel and culvert along Tuthill Dike Wash, and 
for the channel along Tractor Wash. This plan, which may be in the form of a written statement 
from the community Chief Executive Officer, an ordinance, or other legislation, must describe 
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the nature of the maintenance activities, the frequency with which they wi II be performed, and 
the title of the local community official who will be responsible for ensuring that the 
maintenance activities are accomplished. 

• The starting water-surface elevation (SWSEL) for a tributary should be based on the slope-area 
method at a cross section along the tributary that is located just upstream of the confluence with 
the main stream. The submitted proposed conditions HEC-RAS model for Tractor Wash used 
the slope-area method at a cross section along Tuthill Dike Wash that is downstream of the 
confluence. Please provide a HEC-RAS hydraulic model for Tractor Wash with the SWSEL 
computed by the slope-area method at a cross section along Tractor Wash that is located at the 
confluence with Tuthill Dike Wash. 

• The submitted proposed conditions HEC-RAS hydraulic model for Tuthill Dike Wash shows the 
formation of a hydraulic jump just downstream of the culvert on Indian School Road, in the 
mixed flow regime. A hydraulic jump that occurs at this location could cause scour on the 
earthen channel bed. Please submit an analysis to demonstrate that the channel bed will not 
erode during the base flood or that adequate erosion protection will be provided. If erosion 
protection is to be provided, information and calculations must be submitted to show that the 
channel lining will provide adequate protection. In addition, FEMA accepts base floodplain 
boundary delineations based on supercritical flow depths only for concrete-lined, engineered 
channels. Because the constructed channel is not concrete-lined, critical depth is the minimum 
depth permissible to map the base floodplain boundary delineations for this reach, and the BFEs 
should be corrected to show critical depth as the minimum depth ifthe mixed flow regime is 
used. 

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 90-day appeal period wou ld be initiated, during which community officials and interested persons may 
appeal the revised BFEs based on scientific or technical data. 

The basis of this CLOMR is, in whole or in part, a channel-modification/culvert project. NFIP 
regulations, as cited in Paragraph 60.3(b)(7), require that communities assure that the flood-carrying 
capacity within the altered or relocated portion of any watercourse is maintained. This provision is 
incorporated into your community's existing floodplain management regulations. Consequently, the 
ultimate responsibility for maintenance of the modified channels and culvert rests with your community. 

This CLOMR is based on minimum floodplain management criteria established under the NFIP. 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 NFIP 
criteria. 

If you have any quec;tions regarding floodplain management regulations for your community or the NFIP 

in general, please contact the Consultation Coordination Officer (CCO) for your community. 
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Information on the CCO for your community may be obtained by calling the Chief, Community 
Mitigation Programs Branch, Mitigation Division of FEMA in Oakland, California, at (51 0) 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 
Hazards Study Branch 
Federal Insurance and 

Mitigation Administration 

Enclosures 

cc: Ms. Lynn M. Thomas, P.E., C.F.M. 
Branch Manager 
Floodplain Management 
Flood Control District 
of Maricopa County 

Ms. Shanna Yager 
Branch Manager 
Floodplain Administrator 
Flood Control District 
of Maricopa County 

Mr. Victor Calderon 
NFIP Coordinator 
Arizona Division of Emergency 

Management 

Mr. Ashok C. Patel, P.E., R.L.S . 
Principal, 
Wood, Patel & Associates, Inc. 

For: Matthew B. Miller, P.E., Chief 
Hazards Study Branch 
Federal Insurance and 

Mitigation Administration 



I WOOD, PATEL & ASSOC., INC . LETTER OF TRANSMITTAL 

Civil Engineers, Hydrologists, Land Surveyors 

2051 West Northern Avenue , Suite 100 DATE: July 3, 2002 I JOB NO. 01 1416.02 

Phoenix, AZ 85021 ATTENTION: Sacha Tolune 

(602) 335-8500 • FAX (602) 335-8580 RE: Tuthill Dike Wash CLOMR 

TO: Michael Baker, Jr. Inc . FEMA Case No. 02-09-1 060R 

3601 Eisenhower Avenue, Suite 600 

Alexandria, VA 22304 
-

WE ARE SENDING YOU • Attached o Under separate cover via the following 
items : 

o Shop drawings 0 Prints o Plans o Samples o Specifications 
o Copy of letter D Change Order • Other (see below) 

COPIES DATE NO. DESCRIPTION 

1 7/3/2002 Addenda to CLOMR TDN Package 

THESE ARE TRANSMITTED as checked below: 

o For approval o Approved as submitted o Approved as noted 
o For your use • As requested o For review and comment 

Remarks: 
Sacha, 

Attached are the addenda to the TDN for the Tuthill Dike Wash CLOMR (See attached list). Please insert them 
· into appropriate sections of the TDN as you review . We believe that the attached information addresses your 
comments . If you require any additional information , please contact me or Ash Patel at (602) 335-8500. Thanks 
for your help in resolving these issues . 

Shirnin Zou 

COPY TO: File 

SIGNED Shimin Zou 

FORMS\TRANSMIT.GEN 
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List of Addenda to the Tuthill Dike Wash CLOMR TDN: 

1. Review Comments 

2. HEC-RAS profile table and plot for downstream portion of Tractor Wash which has tie-in to 
the effective FIS with Tuthill Dike Wash at Station 3.148 

3. FEMA form MT-2 Form 4- Riverine Hydraulic Analysis 

4. Work Map 3N3 to show the revised base flood and floodway boundary delineations which 
have tied into the boundary delineations shown on the effective FIRM at the limits of the 
revision. 

5. A floppy disk with HEC-RAS electronic files. 



NATIONAL FLOOD INSURANCE PROGRAM 

Mr. Ashok C. Patel , P.E., R.L.S . 
Project Manager, 
Wood, Patel & Associates, Inc. 
2051 West Northern, Suite I 00 
Phoenix, AZ 85021 

Dear l'v1r. Patel: 

FEMA MAP COORDINATION CONTRACTOR 

June 17, 2002 

IN REPLY REFER TO: 
Case No.: 02-09-1 060R 
Community : Maricopa County, AZ 
Community No .: 040037 

316-ACK.FRQ 

R ECEIVE D 

JUN 2 1 2002 

\"fOOD I PATEL 

This responds to your request dated June 3, 2002, that the Federal Emergency Management Agency 
(FEMA) issue a conditional revision to the Flood Insurance Rate Map (FIRM) for Maricopa County , 
Arizona and Incorporatea Areas. Penment mformation about th.:: request is listed below. 

Identifier: Tuthill Dike Wash Channelization 

Flooding Sources: Tuthill Dike Wash and Tractor Wash 

FIRM Panel(s) Affected : 04013C2035 G and 2055 F 

We have completed an inventory of the items that you submitted. The items identified below are 
required before we can begin a detailed review of your request. 

Paragraph 65.6(a)(2) of the National Flood Insurance Program (NFIP) regulations states that to avoid 
discontinuities between revised and unrevised flood data, hydraulic analyses submitted by revision 
requesters must be extensive enough to ensure a logical transition between the revised flood elevations, 
floodplain boundaries, and floodways and those developed previously for areas not affected by the 
revision. Please revise the submitted proposed conditions hydraulic model for Tractor Wash so that the 
elevations of the flood having a ! -percent chance of being equaled or exceeded in any given year (base 
flood) computed at the downstream end of the revised reach match those computed at the same cross 
section in the effective hydraulic model within a maximum of 0.5 foot, and within 0.0 feet if practical. 
In addition, the revised base flood and floodway boundary delineations must tie into the boundary 

topographic work map to show the tie-ins between the effective and proposed floodplain and floodway 
boundary delineations for Tractor Wash. 

All required items are to be submitted to us at the address shown at the bottom of this page. If all 
required items are not submitted with in 90 days of the date of this letter, we wil l treat any subsequent 
request as an original submittal, and it will be subject to all submittal/payment procedures. 

If you are unable to meet the 90-day deadline for subm ittal of required items, and would like FEMA to 
continue processing your request, you must request an extension of the deadline. This request must be 
submitted to us in writing and must provide (1) the reason why the data cannot be submitted within the 
requested timeframe, and (2) a new date for the submittal of the data. FEMA receives a very large 
volume of requests and cannot maintain inactive requests for an indefinite period of time. Therefore, the 
fees will be forfeited for any request for which neither the requested data nor a written extension request 
is received within 90 days. 

3601 Eisenhower Avenue, Alexandria, Virginia 22304-6425 PH: 703.960.8800 FX: 703.960.9125 

Michael Baker Jr. , Inc., under contract with the FEDERAL EMERGENCY MANAGEMENT AGENCY, is a 
Map Coordination Contractor for the National Flood Insurance Program 
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When you write us about your request, please include the case number referenced above in your letter. 

Ifyou have general questions about your request, FEMA policy, or the NFIP, please call the FEMA Map 
Assistance Center, toll free , at 1-877-FEMA MAP (1-877-336-2627). Ifyou have spec ific questions 
concerning your request, please call the Revisions Coordinator for your State, Pernille Buch-Pedersen, 
who may be reached at (703) 317-6224. 

cc: Ms . Lynn M. Thomas, P.E. , C.F.M. 
Branch Manager 
Floodplain Management 
Flood Control District 
of Maricopa County 

Ms. Shanna Yager 
Branch Manager 
Floodplain Administrator 
Flood Control District 
of Maricopa County 

Mr. Victor Calderon 
NFIP Coordinator 
Arizona Division of Emergency 
Management . 

Sincerely, 

Andrea L. Ryon, P.E. , Director 
l::ngmeering Division 
Michael Baker Jr. , Inc. 



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148 
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 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 
review ing 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 to 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 t he upper right corner of this 
form. 

Note: Fill out one form for each flooding source studied 

Community Name: Town of Buckeye, Arizona 

Flooding Source: Tuthill Dike Wash - Tractor Wash 

Project Name/Identifier: Tuthill Dike Wash Channelization 

1. REACH TO BE REVISED 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted . 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? I8J Yes 

Downstream Limit: Confluence with Tuthill Dike Wash 

Upstream Limit: About 1830 ft upstream of the confluence with Tuthill Dike Wash (near RM 0 .347 of the Effective FIS) 

2. MODELS SUBMITTED 

Requirements: for areas which have detailed flooding : 
Full input and output listings along with f iles on diskette for each of the models 
listed below (items 1-4) and 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 to 
Corre cted Effective model). At a minimum, the Duplicate Effective (item 1) and 
the Revised or Post-Project Conditions (item 4) models must be submitted. See 
instructions for directions on when other models may be requi red. 

for areas which do not have detailed 
flooding : 
Only the 1 Od-year (Base) flood profile is 
required. A hydraulic model is not required 
for areas which do not have detailed 
flo od ing; however, BFEs may not be added to 
the revised FIRM . If a hydraulic model is 
developed for the area, items 3 and 4 
described below must be submitted. 

If hydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions and 
revised or post-project conditions must be submitted. 
1 . Duplicate Effective Model I8J Natural File Narno Tr,.r.to r2.Dat I8J Floodway File Name Tractor2 .Dat 
Copies of the hydraulic analysis used in the ·effective Fl~ 
multi-p rofile runs and the flood way run) must be obtaine foe)-(. ,)i 7 - u ~ c.S -( z-
Duplicate Effective model. This is required to assure that 

ldels (1 0-, 50-, 100-, and 500-year 
quester' s equ ipment to produce the 
1as been transferred correctly to the 
:ive data to provide a continuous FIS requester's equi pment and to assure that the revised data 

model upstream and downstream of the revised reach . 

2. Corrected Effective Model I8J Natural File Na 
The Corrected Effective model is the model that correc 
additional cross sections to the Duplicate Effective model 
in the currently effective model. The Correctly Effective r 
of the effective model. An error could be a technical erro 
occurred prior to the date of the effective model but was 

3. Existing or Pre-Project Condit ions Model 0 Natural 
The Duplicate Effective model or Corrective Effective rna 
to reflect any modifications that have occurred within 
construction of the project for which the revisi on is b£ 
effective model, then this model would be identical to th1 

r 
{ .· 

(v• --:-- --1 ~f·, ~ ~ 
' 

File Name Tractor2.Prj 
Duplicate Effective model , adds any 
pographic information than that used 
nade physical changes since the date 
my construction in the floodplain that 
:model. 

~ \i: ,1:. tvi -~( > -J t-y'::; File Name N/A 
isting or Pre-Project Conditions model 
the Effective model but prior to the 

n has occurred since the date of the 
,plicate Effective model. 

4. Revised or Post-Project Conditions Model I8J Natural File Name Tractorl .Pr1 161 r-10odway File Name Tractor .Prj 
The Existing or Pre-Project Conditions model (or Dupl icate Effective model or Corrected Effective model, as appropriate) is 
revised to reflect revised or post-project condit ions . This model must incorporate any physical changes to the f loodpla in since 
the effective model was produced as well as the effects of the project. When the request is for the proposed project this model 
must reflect proposed conditions. 

5. Other - Please attach a sheet describing all other models submitted along with the file names. 0 Natural 0 Floodway 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADD RESS 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? r:8J Yes D No 

NOTE: If the effective study is an approximate study, the slope/area method is recommended. 
For detailed analysis studies, using a known water-surface elevation is recommended. 

4. RESULTS (from the model used to revise the 1 00-year water surface elevations) 

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

D Supercritical depth D Critical Depth D Drawdowns D Negative Floodway Surcharges 

D Floodway Surcharges Greater Than Maximum Allowed by Community/State 

D Water surface elevations higher than the end points of cross sections. 

D Floodway discharge is different than the Natural 1 00-year (base) flood discharge. 

D Project causes 1 00-year floodplain or flood way elevations to increase (state if increases are located off the 
requester ' s property) 

Explanation attached with Form D Explanation provided on attached printout D 

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? [;8] Yes D No 
(see instructions for information on how to obtain CHECK-2) 

5. REVISED FIRM/FBFM AND FLOOD PROFILES 

1. Profile Transition 

a. 1 00-Year Water-Surface Elevations- indicate the difference in water surface elevations where the project 1 00-year 
elevations tie into the existing 1 00-year water surface elevations at each end of the project. 

Downstream End 3 .148 within QJ_ (feet) 
Cross-Section # 

Upstream End 110 + 00.34 within 0 .0 (feet) 
Cross-Section # 

b. Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project . 

Downstream End 3 .148 within 0.0 (feet) 
Cross-Section # 

Upstream End 11 0 + 00.34 within 0.0 (feet) 
Cross-Section # 

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. 

Downstream End 3 .148 within 0.0 (feet) 
Cross-Section # 

Upstream End 11 0 + 00 .34 within 0.0 (feet) 
Cross-Section # 

2 . Profile Checklist (check box if information has been provided on profile) 

The following information (unless in parent heses) must be included at the same scale as the existing profiles for this project: 

[;8] Stream Name D Community Name D Corporate Limits labeled r:8J Study limits labeled 

[;8] Confluences labeled [;8] Channel Stationing [;8] Streambed profiled r:8J Cross Sections labeled 

[;8] Horizontal/Vertical Scales indicated [;8] 1 00-year elevs profiled * 

D Road Crossings D Labeled D Low Chord Elevations D Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report. 

Floodway Data Table Attached DYes r:8J Not Required 

FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 
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HEC-RAS Plan: Design River: Tractor Wash Reach: Downstream 

Reach River Sta QTotal MinCh El W .S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) 

Downstream 3.057 3011 .00 1199.40 1206.02 1206.02 1207.54 0.005125 11 .26 441.54 176.06 0 .83 
Downstream 3057 3011.00 1199.40 1205.89 1205.78 1207.54 0.005589 11 .59 367.89 99 .73 0 .86 

Downstream 3. 148 3011 .00 1200.00 1209.01 1208.37 1209.77 0.002849 7 .93 598.38 231 .03 0 .60 
Downstream 3.148 3011 .00 1200 .00 1209.05 1208.18 1209.97 0 .003129 8.40 472.63 122.30 0 .63 

- - - --
Downstream 9820 1648 .00 1204.72 1210.68 1210.88 0.001050 3.55 463.97 110.65 0.31 

Downstream 9820 1648.00 1204.72 1210.90 1211 .07 0.000913 3.38 487.83 113.00 0.29 

Downstream 9898 .3 1648 .00 1206.59 1210.66 1211.43 0.005957 7 .02 234.67 73 .78 0.69 

Downstream 9898.3 1648.00 1206.59 1210.87 1211 .55 0 .004941 6 .58 250.48 75.46 0 .64 

Downstream 9985.3 1648.00 1208.71 1211 .99 1210.92 1212.37 0.003555 4.90 336.16 124.12 0 .52 

Downstream 9985.3 1648.00 1208 .71 1212.03 1210.92 1212.39 0.003435 4.85 340.07 124.53 0.52 

Downstream 10067 1648.00 1210.82 1213.58 1213.58 1214.66 0.013896 8.36 197.15 90.86 1.00 

Downstream 10067 1648.00 1210.82 1213.58 1213.58 1214.66 0.013900 8.36 197.13 90.86 1.00 

Downstream 10195 1648.00 1212.93 1215.96 1216.53 0.006366 6 .10 269.97 111 .12 0.69 

Downstream 10195 1648.00 1212.93 1215.96 1216.53 0.006365 6.10 269.99 111 .13 0.69 

Downstream 10325 1648.00 1215.01 1217.45 1217.43 1218.48 0.013827 8.16 202.04 96 .27 0.99 

Downstream 10325 1648.00 1215.01 1217.45 1217.43 1218.48 0.013827 8.16 202.04 96 .27 0.99 

Downstream 10458 1648.00 1217.09 1220.08 1219.84 1220.89 0.010416 7.22 228 .28 105.85 0 .87 
Downstream 10458 1648.00 121 7.09 1220.08 1219.84 1220.89 0.010416 7.22 228 .28 105.85 0.87 

Downstream 10564 1648.00 1219.21 1222.35 1222.35 1223.58 0.013547 8.93 184.53 75.36 1.01 
Downstream 10564 1648.00 1219.21 1222.35 1222.35 1223.58 0.013547 8 .93 184.53 75.36 1.01 

Downstream 11000.30 1648.00 1221 .60 1225.50 1225.50 1227.00 0.010243 10.65 178.01 61 .21 0.95 

Downstream 11000.30 1648.00 1221 .60 1225.50 1225.50 1227.00 0.010243 10.65 178.01 61 .21 0 .95 

Downstream 11000.34 1648.00 1222.70 1228.32 1228.32 1229.78 0.012222 9 .76 174.82 67.11 0.99 
Downstream 11000.34 1648. 00 1222.70 1228.32 1228.32 1229.78 0.012150 9.74 174.96 65.00 0.98 

Downstream 11000.38 1648.00 1225.30 1231 .04 1231 .04 1232.84 0.011414 10.78 158.67 53.01 0.98 

Downstream 11000.38 1648.00 1225.30 1231 .08 1231 .08 1232.84 0.010990 10.66 160.75 52.00 0.96 

Downstream 11000.45 1648.00 1230.00 1234.92 1235.67 0.005664 7.89 332.69 139.71 0.70 

Downstream 11000.45 1648.00 1230.00 1234.90 1235.66 0.005799 7 .95 329.13 138.00 0.71 



HEC-RAS Plan: Design River: Tractor Wash Reach: Downstream (Continued) 
Reach River Sta QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude #Chi 

(cfs) (ft) (ft) {ft) (ft) (ftlft) (ft/s) (sq ft) (ft) 

Downstream 11000.50 1648.00 1233.60 1237.17 1237.17 1238.34 0.012655 8.74 197.44 93.94 0.98 
Downstream 11000.50 1648.00 1233.60 1237.19 1237.19 1238.34 0.012184 8.64 199.93 93.00 0.96 

---
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CIVJ L E NG INEERS • H YD RO LOGIST S • L AND SURVEYO RS • CONSTRUCTION MANAGERS 

June 3, 2002 

M r. Matthew B. Miller 
Federal Emergency Management Agency (FEMA) 
Hazard Identificati on Branch 
500 C Street, SW 
Room 428 
Washington, DC 20472 

Subject: Tuthill Dike Wash 
Request for Conditional Letter of Map Revision 
Town of Buckeye, AZ 
Community No. 040037, Map No. 040 13C, Panels 1570F and 2035G 
FEMA Case No. Pending 
WP# 0114 16.02 

Dear Mr. Miller: 

We are pleased to submit this package respectfull y req uesting a Condi tional Letter of Map Revision 
(CLOMR) for the Tuthill Dike Wash floodplain delineation within the Town of Buckeye. Arizona. 

All appropriate hydrologic and hydraulic (scienti fic) data, including detailed topographical 
information, have been included in the enclosed Technical Data Notebook (TDN). All appl icable 
FEMA MT-2 forms have also been included in the TDN . 

It should be noted that all of the land adjacent to thi s project of both sides of the entire study reach are 
owned by one landowner, our client, DMB White Tank, LLC in partnership with the Caterpillar 
Foundation. Therefore, there is no need to advert ise for public comment on this project. 

In add ition, a deta iled review of the Tuthill Di ke Wash Floodplain Delineation and Channelizati on 
TDN has been performed by the Flood Control District of Maricopa County (FCDMC) and the Town 
of Buckeye, Arizona for its completeness and adequacy and has been approved for submittal to FEMA 
by both agencies. 

It is ho ped that the TDN is complete and addresses all issues in conjunction with the CLOMR request. 

T he review fee was pa id via FEMA MT-2 Form 2 on June 3, 2002 (copy attached). 

Should you have any questions or need any clari fi cation on this TDN, please do not hesitate to contact 
us . M y email address is: apatel @woodpatel .com. 

Very truly yours, 

WOOD, PATEL &"ASSOCIATES, INC. 

b e ftc~ 
Ashok: C. Patel, P.E., R.L.S. 
Principal 

ACP/krn 

cc: Woodrow C. Scoutten, Town Engineer, Town of Buckeye 
Lynn M . Thomas, P .E., Flood Control District of Maricopa County 
Cathy Regester, P .E. , Flood Control District of Maricopa County 

Y:IWPIGeneral Correspondence\0 1 !4 16.02 TuthiU Dil« Wash Request for CLOMR.doc 

, Patel & Associates, Inc. 2051 West Northern, Suire 100, Phoenix, Arizona 85021 • (602) 335-8500 • Fax (602) 335-8580 
PHOEN IX · ~!ESJ\ www. wood p a rel. com 
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; . for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and ; 

l:: , pleting and rev1ewmg the form. Send comments regardmg the accuracy of the burden est1mate and any , 
· suggestions for reducing this burden to: Information Collections Management, Federal Emergency Management · 

Agency, 500 C Street. S.W. , Washington, DC 20472; and to 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 comer 
of this form. 

If paying by credit ca rd , this form must be completed. THIS FORM SHOULD NOT BE INCLUDED WITH THE REST OF THE 
FORMS PACKAGE. IT MUST BE MAILED OR FAXED TO: 

Federal Emergency Management Agency 
Revisions Fee-Collection System Administrator 

P.O. Box 3173 

Case # __ (if known) 

~ FEE 

0 VISA 

Merrifield, Virginia 22116 
Fax: (703) 849-0282 

Amount: $3 .100 

0 ADDITIONAL FEE 

~MASTERCARD 

CARD NUMBER:- - - ... 
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~ 1{1 0 J ( 4 Ci:1----
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1.0 INTRODUCTION 

1.1 Project Location 

The project site is located within Whitestone Master Planned Community, an 8,800-acre 

site located on the eastern base of the White Tank Mountains. More specifically, the 

portion of Tuthill Dike Wash for which this CLOMR has been prepared is loca ted within 

Sections 30 and 31 , Township 2 North, Range 2 West. For a graphic location of the site, 

please refer to Figure 1, Vicinity Map. 

1.2 Purposes and Scope 

From the mid-1940s until 1988, this site was used by Caterpillar for heavy equipment 

testing, product demonstrations and product development. The study reaches include 

portion of Tuthill Dike Wash along Tuthill Road alignment from 980 feet north of Indian 

School Road to about 1,3 70 feet south of Thomas Road, and a portion of Tractor Wash 

about 1,830 feet upstream ofTuthill Dike Wash. 

As part of the master plan for this community, improvements proposed for the washes 

include channelization of the study reacHes and construction of a Con-span Arch culvert 

over Tuthill Dike Wash along the Indian School Road alignment to contain the Effective 

Flood Insurance Study (FIS) flows. Channelization of the washes will revise horizontal 

and vertical alignment and cross section geometry, reduce horizontal slopes as well as 

velocities at some reaches, improve the uniformity of the wash conveyance, therefore, 

increase the stability of the washes. According to FEMA floodplain management policy, 

these proposed modifications to the wash corridors require a Conditional Letter of Map 

Revision (CLOMR). 

The Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 

(FIRM) Panels 04013C2055F and 04013C2035F dated July 19, 2001, designate Tuthill 

Dike Wash and Tractor Wash in the study reaches as a Special Flood Hazard Area, Zone 

AE (see Exhibit A) . 

Zone "AE" is defined as: A special flood hazard area that corresponds to the 

1 00-year floodplains and the base flood elevations fo r this zone are detennined 

in the FIS by detailed methods. 

This report will document the engineering analysis and MT-2 forms necessary to meet 

the FEMA requirements for a CLOMR. Once the CLOMR is issued, the channel design 

will be finalized, the channel will be built, and a set of as-built plans will be prepared for 

• the Letter of Map Revision (LOMR) submittal. 

WOOD/PATEL Tuthill Dike Wash Channeliza1ion 
Condiiional Letter of Map Revision Submittal 
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Methods of Analysis 

The following methods of analysis are used for this project: 

• Hydrology - In 1995, the Federal Emergency Management Agency (FEMA) 

published a revised Flood Insurance Study for Maricopa County, Arizona, and 

Incorporated Areas that included Tuthill Dike Wash. The 2001 FIS documents 

adopted all work previously performed in the 1995 FIS for the study areas. We are 

utilizing this FEMA accepted hydrology; therefore, no new hydrologic data is 

required for this CLOMR. 

• Hydraulics - The existing wash and proposed channelization conditions were 

modeled utilizing the COE's HEC-RAS, version 3.0 .1, March 2001 , hydraulic 

modeling software. 

The HEC-2 model used as the base model for this study was prepared by The WLB 

Group, Inc., October 1992, as part of the White Tanks/ Agua Fria Area Drainage Master 

Study for the Flood Control District of Maricopa County. The base model was studied 

using sub-critical flow regime and was adopted by FEMA for the purpose of the 

regulatory FIRM. In order to match the base model and tie into the FIS floodplain and 

floodway at the upstream and downstream limits of the reaches, the channelized reaches 

were modeled using the same flow regime as the FIS model. The hydrologic and 

hydraulic modeling results for Effective FIS are shown in Appendix B . 

2 Tuthill Dike Wash Channelization 
Conditional Leiter of Map Revision Submiual 
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2.0 FEMA MT-2 FORMS 

The basis of this CLOMR is better scientific data, including better quality mapping and hydraulic 

analysis, and physical changes of the watercourse; therefore, the appropriate FEMA forms from 

the current FEMA MT-2 packet are as follows: 

Form 1 -Revision Requestor and Community Official Form 

Form 4- Riverine Hydraulic Analysis Form 

Form 5- Riverine/Coastal Mapping Form 

Form 6- Channelization Form 

Form 7- Bridge/Culvert Form 

WOOD/PATEL 3 Tuthill Dike Wash Channelization 
Conditional Leuer of Map Revision Submillal 

Technical Data Notebook 



• 2.1 

• 

• 
WOOD/PATEL 

Form 1 - Revision Requestor and Community Official Form 

The attached "Revision Requestor and Community Official Form" is provided per FEMA 

requirements for submittals . The basis fo r this revision request is physical change, 

specifically, channelization/flow containment by excavation of the wash corridors. 

It should be noted that the preparation of this CLOMR utilizes better scientific data than 

the regulatory FIRM including: one ( 1) foot contours tied to FEMA' s ERM, more 

accurate spot elevations, detailed aeria l photographic mapping and a better understanding 

of the site conditions . 

4 Tuthill Dike Wash Channelization 
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FEDERALEMERGENCYMANAGEMENTAGENCY 
REVISION REQUESTER AND COMMUNITY OFFICIAL 

B No. 3067-0148 
s April 30, 2001 

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the 
· -== fo r reviewing instructions, search ing existing data sources, gathering and maintaining the needed data, and 

1pleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions 
r reducing this burden to: Information Collections Management, Federal Emergency Managemenf Agency, 500 C Street, 

S.W., Washington DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washi 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 comer of 
this form. 

1. REQUESTED RESPONSE FROM FEMA 

This request is for a: 

(8'] 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). 

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

0 Other Describe: 

2. OVERVIEW 

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

(8'] Physical Change (8'] Improved Methodology/Data 0 Floodway Revision 

0 Other Describe: 
Note: A photograph is not required , but is very helpful during review. 

loading Source: Tuthill Dike Wash 

3. Project Name/Identifier: Tuthill Dike Wash Channelization 

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

5. The NFIP map panel(s) affected for all impacted communities is (are) : 

Community No. Community Name State Map No. 

6 . The area of revision encompasses the following types of flood ing and structures. Check al l that apply. 

(8'] 
0 
0 
0 
0 

Riverine 
Coastal 
Alluvial fan 

Types of Flooding 

Shallow Flooding (e.g. Zones AO and AH) 
Lakes 

(8'] 
0 
(8'] 

Channelization 
Levee/Fioodwall 
Bridge/Culvert 
Dam 
Fill 

Structures 

Panel No. 

Other 

0 
0 
0 Other - Detention Basin & Storm Drain 

L PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

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

I 



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

DYes 0 No .(es, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation o f the 
approv.al of the revised floodway by the appropriate State agency. 

2. Does the development in the floodway cause the 1% annual chance (base) elevation to increase at any location by more than 
0.000 feet? D Yes 0 No 0 N/A 

3. Does the cumulative effect of all development that has occurred since the effective SFHA was originally identified cause the base 
flood elevation to increase at any location by more than one foot (or other increase limit if community or state has adopted more 
stringent criteria- even if a floodway has not been delineated by FEMA)? D Yes 0 No 

If the answer to 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. 

5. MAINTENANCE RESPONSIBILITY 
The community is willing to assume responsibility for 0 performing D overseeing compliance with the maintenance 
and operation plans of the __ 

(Name) 
flood control structure. If not performed promptly by an owner other than the community , the community will provide the necessary 
services without cost to the Federal government. 

Operation and maintenance plans are attached. 0 Yes D No 0 N/A 

6. REVIEW FEE 

The review fee for the appropriate request category has been included . 0 Yes 
OR 

Fee amount: $3.100 

• 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 hydrologic 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. 
DYes 

Please see Instructions for Fee Amounts 

7. SIGNATURE 
Note: I understand that my signature indicates that all information 
submitted in support of this request is correct 

•l»&(;) 
Signature of Revision Requester 

Ashok C. Patel . P.E. -Project Manager 
Printed Name and Title of Revision Requester 

Wood. Patel & Associates. Inc. 
Company Name 

Telephone No.: (602) 335-8500 Date IV/tt/ OJ/ 
CERTIFICATION BY REGISTERED PROFESSIONAL 

ENGINEER AND/OR LAND SURVEYOR 
Th1s certJfica1n IS 'f accordance w1th 4j CFR Ch 1, Sect 65 2 

lf/Vl~u ( . 1j ~~k 
Signature 

r<egistr No. 10512 Expires (Date) 12/04 State AZ 

Type of License/Expertise: Civil 

Note: Signature indicates that the community understands, from the 
revision requester, the impacts of the revision on flooding 
con~ in the community. 

- F-m. ~ 
Signature of Community Officia l 

Lynn M. Thomas. P.E. -Floodplain Branch Manager 

Printed Name and Title of Community Official 

Flood Control District of Maricopa County 
Community Name 

Date: 

Check which forms have been included with this request 

Form Name and (Number) 
0 Hydrologic (3) 
(81 Hydraulic (4) 
(81 Mapping (5) 
(81 Channelization (6) 
0 Bridge/Culvert (7) 
0 Levee/Fioodwall (8) 
0 Coastal (9) 

0 Coastal Structures (1 0) 
0 Dam (11 ) 
0 Alluvial Fan (12) 

Required if .. .... 
new or revised discharges 
new or revised water-surface elevations 
floodplain/floodway changes 
cha nnel is modified 
addition/revision of bridge/culvert 
addition/revision of levee/floodwall 
new or revised coastal elevations 
addition/revision of coasta l structure 
addit ion/revision of dam 
structures proposed on alluvial fa n 

FEMA Form 81-89 Rev1 sion Requester and Commun1ty Offic1al Form MT-2 Form 1 Page 2 of 2 



Wood/Pate! 

Table 1 Summary of Duplicate Effective Modeling Results 

• Top W.S. Elev W.S . E lev Elevation 
Wash River Sta Width Flow Area Vel Total W/Floodway W/0 Floodway Di ffe rence 
Name (ft) (sq ft) (ft/s) (ft) (ft) (ft) 

1.710 89 472 13.1 1130.9 1130.9 0.0 
1.805 80 450 13.7 1138.1 1138.1 0.0 
1.898 98 544 11 .3 1145.2 1145.3 -0 .1 
1.994 124 529 11.7 1152.4 1152.4 0.0 
2.088 83 455 13.6 11 59.3 1159.4 -0 .1 
2.170 165 572 10.7 1167.4 1167.4 0.0 

Tuthill 2.279 94 474 12.9 1176.6 1176.6 0.0 
Dike Wash 2.373 127 639 9.6 1180.4 1180.5 -0 .1 

2.468 138 625 9.8 1184.8 1184.9 -0.1 
2.563 152 635 9.6 1190.9 1191 .1 -0. 2 
2 .659 131 61 0 10.0 1193.8 1193.9 -0 .1 
2.753 192 520 5.8 11 97.9 1197.5 0.4 
2.848 115 344 8.7 1200.2 1200.2 0.0 
2.943 107 385 7.8 1203.4 1203.4 0.0 
3.057 99 358 8.4 1205.8 1205.9 -0 .1 
3.148 122 470 6.4 1209.1 1208.9 0.2 
3.250 210 405 7.4 1213.7 1213.7 0.0 
3.344 172 432 3.3 121 6.6 1216.6 0.0 
3.439 175 586 2.4 121 7.1 121 7.1 0.0 
3.535 113 191 7.4 1217.3 1217.3 0.0 • 3.631 55 151 9.4 1222.2 1222.2 0.0 
3.724 94 197 7.2 1231.2 1230.4 0. 8 

0.000 210 406 7.4 121 3.7 1213.7 0.0 
0.037 148 383 4.3 1215.4 121 5.4 0.0 
0.095 109 91 0 1.8 1215.9 1215.7 0.2 

Tractor 0.188 110 837 2.0 1215.9 121 5.7 0.2 
Wash 0.251 80 188 8.7 1223.4 1223.4 0.0 

0.305 108 403 4.1 1225.7 1225.6 0.1 
0 .347 65 172 9.6 1228.3 1228.3 0.0 
0.389 52 159 10.4 1231 .0 1231 .0 0.0 
0.455 138 332 5.0 1234 .9 1234.9 0.0 
0.504 93 197 8.4 1237.2 1237.2 0.0 
0.549 134 251 6.6 1239.7 1239.7 0. 0 

• 
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• 
WOOD/PATEL 

Form 4- Riverine Hydraulic Analysis Form 

The attached "Riverine Hydraulic Analysis Forms" are provided per FEMA requirements 

for submittals. Responses to questions in the following sections require further 

explanation: 

Models Submitted 
Duplicate Effective Models 

The HEC-2 models used for this regulatory FIS were prepared by The WLB Group, Inc., 

October I992, as part of the White Tanks/Agua Fria Area Drainage Master Study 

(ADMS). The models were subsequently approved by FEMA through their LOMR 

process. These models were run to create and verify a HEC-2 Duplicate Effective Models 

and the modeling results were shown in Table l. Note that there are minor negative 

surcharges in the effective FIS. 

Corrected Effective Models 

The Duplicate Effective Models were converted to HEC-RAS and run to create a HEC­

RAS Corrected Effective Models. As shown in Tables I and 2, the results of the HEC­

RAS Corrected Effective Models are comparable to the Duplicate Effective lvfodels . 

Revised or Post-Project Condition Models 

The Post-Project Conditions Models were obtained by replacing the geometric data for 

the segments of the existing study wash geometry with the proposed incised earthen 

trapezoidal channel section cross section geometry data. Since flows are contained along 

the entire project reaches with the proposed improvements modeled, the floodway and 

floodplain limits were identical in these areas. 

The proposed channelization for downstream portion of Tractor Wash 

Stations 96+55 (confl uence with Tuthill Dike Wash) and II 0+00.34 (near R 

the effective FIS), and the proposed earthen trapezoidal channel section for 

Wash is between Stations RM 1.994 and I 00+03.43 (at RM 3.439 in the effec 

shown in Exhibit B. Since the cross sections stations in the Post-Projec 

Models are different than those used in the effective FIS, their relati( 

documented in Appendix C. 

Starting Water-Surface Elevations 

The starting water-surface elevations for the most downstream cross sect ions for the 

Post-Project Condition Models were determined by using the energy slopes of the 

effective FIS study with the Normal Depth boundary condition method . 

5 Tuchill Dike Wash Channelization 
Conditional Leuer of Map Revision Submiual 

Technical Data Notebook 
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WOOD/PATEL 

Form 4- Riverine Hydraulic Analysis Form 

The attached "Riverine Hydraulic Analysis Forms" are provided per FEMA requirements 

for submittals. Responses to questions in the following sections require further 

explanation: 

Models Submitted 
Duplicate Effective Models 

The HEC-2 models used fo r this regulatory FIS were prepared by The WLB Group, Inc. , 

October 1992, as part of the White Tanks!Agua Fria Area Drainage Master Study 

(ADMS). The models were subseq uently approved by FEMA through their LOMR 

process. These models were run to create and verify a HEC-2 Duplicate Effective Models 

and the modeling results were shown in Table I. Note that there are minor negative 

surcharges in the effective FIS. 

Corrected Effective Models 

The Duplicate Effective Models were converted to HEC-RAS and run to create a HEC­

RAS Corrected Effective Models. As shown in Tables 1 and 2, the results of the HEC­

RAS Corrected Effective Models are comparable to the Duplicate Effective Models. 

Revised or Post-Project Condition Models 

The Post-Project Conditions Models were obtained by replacing the geometric data for 

the segments of the existing study wash geometry with the proposed incised earthen 

trapezoidal channel section cross section geometry data. Since fl ows are contained along 

the entire project reaches with the proposed improvements mode led, the fl oodway and 

floodplain limits were identical in these areas . 

The proposed channelization for downstream portion of Tractor Wash is between 

Stations 96+55 (confluence w ith Tuthill Dike Wash) and 11 0+00.34 (near RM 0.347 in 

the effective FIS), and the proposed earthen trapezoidal channel section for Tuthill Dike 

Wash is between Stations RM 1.994 and 1 00+03.43 (at RM 3.439 in the effective FIS) as 

shown in Exhib it B. Since the cross sections stations in the Post-Project Condition 

Models are different than those used in the effective FIS, their relationships are 

documented in Appendix C. 

Starting Water-Surface Elevations 

The starting water-surface elevations for the most downstream cross sect ions for the 

Post-Project Condition Models were determined by using the energy slopes of the 

effective FIS study with the Normal Depth boundary condition method . 

5 Tuthill Dike Wash Channelization 
Conditional Leuer of Map Revision Submiual 
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Results 

The Duplicate Effective Models and the Correcte 

Effective FIS as shown in Tables 1 and 2. 

1le to the 

The HEC-RAS output profile tables for the Post-Project Conditions Models are shown in 

Table 3. The water surface profiles are shown as Figure 2, and cross sections are shown 

in Appendix C. 

For Tractor Wash improvement area, the computed 100-year floodwater surface elevation 

from the Corrected Effective Model at the upstream cross section is 1228.3 ft (Station 

11 0+00.34, RM 0.347 in the effective FIS). The computed 1 00-year floodwater surface 

elevation from the Post-Project Conditions Model at the matching upstream cross section 

is a lso 1228.3 ft . Water surface elevation at downstream from the Post-Project 

Conditions Model matches the water surface elevation from the Tuthill Dike Wash Post­

Project Conditions Model at Station 96+55, which is equal to 1208.3 ft. 

For Tuthill Dike Wash improvement area, the computed 100-year floodwater surface 

elevation from the Corrected Effective Model at the downstream cross section of the 

study reach is 1152.4 ft (Station 1.994), and at the upstream cross section it is 121 7.3 ft 

(Station 1 00+03 .53, RM 3.535 in the effective FIS) . The computed 1 00-year floodwater 

surface elevation from the Post-Project Conditions 1\1odel at the matching downstream 

cross section is also 1152.4 ft, and at the upstream cross section it is 1217.3 ft. Water 

surface elevations at both upstream and downstream tie-in locations are matching those 

from effective FIS models very well. 

Revised FIR.MIFBFM and Flood Profiles 

The study reach for downstream portion of Tractor Wash is 0.347 miles long, and the 

study reach for Tuthill Dike Wash is 1.445 mi les long. The computed water surface 

profiles are plotted in Figure 2. Since fl ows within the study reaches are contained by 

channelization and embankment fill , the Post-Project Conditions Models floodplain and 

floodway are shown as coincidental. 

6 Tuthill Dike Wash Channeli::.ation 
Conditional Le/ler of Map Revision Submillal 

Technical Data Notebook 
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Results 

The Duplicate Effective Models and the Corrected Effective Models are comparable to the 

Effective FIS as shown in Tables 1 and 2. 

The HEC-RAS output profile tables for the Post-Project Conditions Models are shown in 

Table 3. The water surface profiles are shown as Figure 2, and cross sections are shown 

in Appendix C. 

For Tractor Wash improvement area, the computed 1 00-year floodwater surface elevation 

from the Corrected Effective Model at the upstream cross section is 1228.3 ft (Station 

II 0+00.34, RM 0.347 in the effective FIS) . The computed 1 00-year floodwater surface 

elevation from the Post-Project Conditions Model at the matching upstream cross section 

is a lso 1228.3 ft. Water surface elevation at downstream from the Post-Project 

Conditions Model matches the water surface elevation from the Tuthill Dike Wash Post­

Project Conditions Model at Station 96+55, which is equal to 1208.3 ft . 

For Tuthill Dike Wash improvement area, the computed I 00-year floodwater surface 

elevation from the Corrected Effective Model at the downstream cross section of the 

study reach is 1152.4 ft (Station 1.994), and at the upstream cross section it is 1217.3 ft 

(Station I 00+03 .53 , RM 3.535 in the effective FIS) . The computed 1 00-year floodwater 

surface elevation from the Post-Project Conditions Model at the matching downstream 

cross section is also 1152.4 ft, and at the upstream cross section it is 1217.3 ft. Water 

surface elevations at both upstream and downstream tie- in locations are matching those 

from effec tive FIS models very well. 

Revised FIRMIFBFM and Flood Profiles 

The study reach for downstream portion of Tractor Wash is 0.347 miles long, and the 

study reach for Tuthill Dike Wash is 1.445 miles long. The computed water surface 

profiles are plotted in Figure 2. Since fl ows within the study reaches are contained by 

channelization and embankment fill , the Post-Project Conditions Models floodplain and 

floodway are shown as coincidental. 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B No. 3067-0148 
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001 

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

• . Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information 
ections Management, Federal Emergency Management Agency, 500 C Street, S.W. , Washington DC 20472 ; and to the Office of 

Manaqement and Budqet, 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 corner of 
this form. 

Note: Fill out one form for each flooding source stud1ed 

Community Name: Town of Buckeye . Arizona 

Flooding Source: Tuthill Dike Wash 

Project Name/Identifier: Tuthill Dike Wash Channelization 

1. REACH TO BE REVISED 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (h ighlighted , or circled)? [:8] Yes 

Downstream Limit: 1370 ft south of Thomas Road (near RM 1.994 of the Effective FIS) 

Upstream Limit: 980ft north of Indian School Road (near RM 3.439 of the Effective FIS) 

2. MODELS SU B MITTED 

Requirements: for areas which have detailed flooding: 
Full input and output listings along with files on diskette for each of the models 
listed below (i tems 1-4) and 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 to Corrected 
Effective model). At a minimum , the Duplicate Effective (item 1) and the Revised or 
Post-Project Conditions (item 4) models must be submitted. See instructions for 
rlirections on when other models may be required. 

for areas which do not have detailed 
flooding : 
Only the 1 00-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 described below 
must be submitted . 

not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
ised or ect conditions must be submitted. 

1. Duplicate Effective Model Natural File Name Tuth i112 .Dat Floodway File Name Tuthiii2.Dat 
Copies of the hydraulic analysis used in the effective FIS, refe rred to as the effective models (1 0-, 50-, 100-, 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 to the requester's equipment and 
to assure that the revised data will be integrated into the effective data to provide a continuous FIS model upstream and downstream 
of the revised reach. 

2. Corrected Effective Model [SJ Natural File Name Tuthiii2.Prj [SJ Floodway File Name Tuthi112.Prj 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model , adds any additional 
cross sections to the Duplicate Effective model , or incorporates more detailed topographic information than that used .in the currently 
effective model. The Correctly Effective model must not reflect any man-made phys ical 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. Existing or Pre-Project Conditions Model 0 Natural File Name N/A 0 Floodway File Name N/A 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to 
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to 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. 

4. Revised or Post-Project Conditions Model [SJ Natural File Name Tuthiii .Prj [SJ Floodway File Name Tuthill . Prj 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model . as appropriate) is revised to 
reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since the effective model 
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed 
conditions. 

er- Please attach a sheet describing all other models submitted along with the file names. 0 Natural D Floodway 

FEMA Form 81-89C Riverine Hydraulic Analysis Form MT-2 Form 4 Page 1 of 2 



3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? ~Yes D No 

NOTE: If the effective study is an approximate study, the slope/area method is recommended. 

-· ~~~~~~ ............... ............._ __ _____. 
• 

For detailed anal sis studies, usin a known water-surface elevation is recommended. 

4. RESULTS (from the model used to revise the 100-year water surface elevations) 

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

D Supercritical depth D Critical Depth D Drawdowns D Negative Floodway Surcharges 

0 Floodway Surcharges Greater Than Maximum Allowed by Community/State 

0 Water surface elevations higher than the end points of cross sections. 

0 Floodway discharge is different than the Natural100-year (base) flood discharge. 

0 Project causes 1 00-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) 

Explanat ion attached with Form 0 Explanation provided on attached printout 0 

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CHECK-2 computer program? ~ Yes 
(see inst ructions for information on how to obtain CHECK-2) 

5. REVISED FIRM/FBFM AND FLOOD PROFILES 

1. Profile Transition 

0 No 

a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 1 00-year 
elevations tie into the existing 1 00-year water surface elevations at each end of the project. 

Downstream End 1.994 within 0.0 (feet) 
Cross-Section # 

Upstream End 1 00+03.53 within 0.0 (feet) 
Cross-Section # 

Floodway Elevations - indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. 

Downstream End 1.994 with in 0.0 (feet) 
Cross-Section # 

Upstream End 100+03.53 within 0.0 (feet) 
Cross-Section # 

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 . 

Downstream End 1.994 within 0.0 (feet) 
Cross-Section # 

Upstream End 100+03.53 within 0.0 (feet) 
Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

~ Stream Name (g) Community Name D Corporate Limits labeled ~ Study limits labeled 

~ Confluences labeled (g) Channel Stationing (g) Streambed profiled ~ Cross Sections labeled 

~ HorizontaiNertical Scales indicated (g) 1 00-year elevs profiled* 

0 Road Crossings 0 Labeled 0 Low Chord Elevations 0 Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled . 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report . 

• Fioodway Data Table Attached 0 Yes [8:] Not Req uired 

FEMA Form 81 -89C R1verine Hydraulic Analysis Form MT-2 Form 4 Page 2 of 2 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B No. 3067-0148 
RIVERINE HYDRAULIC ANALYSIS Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 2.25 hours per response. The burden estimate includes the time for 

• ~,,iewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the 
1. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information 

__ .~ections Management, Federal Emergency Management Agency, 500 C Street, S.W., Washington DC 20472; and to the Office of 
Management and Bud9et, 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 corner of 
this form. 

Note: Fill out one form for each f/oodm source studted 
Community Name: Town of Buckeye. Arizona 

Flooding Source: Tuthil l Dike Wash -Tractor Wash 

Project Name/Identifier: Tuth il l Dike Wash Channelization 

1. REACH TO BE REVISED 

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

Downstream Limit: Confluence with Tuthill Dike Wash 

Upstream Limit: About 1830 ft upstream of the confluence with Tuthill Dike Wash (near RM 0.34 7 of the Effective FIS) 

2 MODELS SUBMITTED 

Reguirements: for areas which have detailed flooding: for areas which do not have detailed 
Full input and output listings along with files on diskette for each of the models flooding: 
listed below (items 1-4) and a summary of the source of input parameters used in Only the 1 00-year (Base) flood profile is 
the models must be provided. The summary must include a description of any required . A hydraulic model is not required for 
changes made from model to model (e.g., Duplicate Effective model to Corrected areas which do not have detailed flooding ; 
Effective model). At a minimum, the Duplicate Effective (item 1) and the Revised or however, BFEs may not be added to the 
Post-Project Conditions (item 4) models must be submitted . See instructions for revised FIRM. If a hydraulic model is developed 

• rlirections on when other models may be required. for the area, items 3 and 4 described below 
must be submitted. 

o~ydraulic models are not developed, hydraulic analyses (including all calculations) for existing or pre-project conditions 
and revised or post-project conditions must be submitted. 
1. Duplicate Effective Model ~ Natural File Name Tractor2.Dat ~ Floodway File Name Tractor2.Dat 
Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (1 0-, 50-, 100-, 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 to the requester's equipment and 
to assure that the revised data will be integrated into the effective data to provide a continuous FIS model upstream and downstream 
of the revised reach. 

2. Corrected Effective Model ~ Natural File Name Tractor2.Prj ~ Floodway File Name Tracto r2 .Prj 
The Corrected Effective model is the model that corrects any errors that occur in the Duplicate Effective model, adds any additional 
cross sections to the Duplicate Effective model , or incorporates more detailed topographic information than that used in the currently 
effective model. The Correctly 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. Existing or Pre-Project Conditions Model D Natural File Name N/A D Floodway File Name N/A 
The Duplicate Effective model or Corrective Effective model is modified to produce the Existing or Pre-Project Conditions model to 
reflect any modifications that have occurred within the floodplain since the date of the Effective model but prior to 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. 

4. Revised or Post-Project Conditions Model ~ Natural File Name Tractor.Prj ~ Floodway File Name Tractor.Prj 
The Existing or Pre-Project Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to 
reflect revised or post-project conditions. This model must incorporate any physical changes to the floodplain since the effective model 
was produced as well as the effects of the project. When the request is for the proposed project this model must reflect proposed 
conditions . 

• 'ther - Please attach a sheet describing all other models submitted along with the file names. D Natural D Floodway 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
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3. STARTING WATER-SURFACE ELEVATIONS 

Explain how they were determined. Explanation Attached? No 

NOTE: If the effective study is an approximate study, the slope/area method is recommended. 
For detailed anal studies, u a known water-surface elevation is recommended. 

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

0 Supercritical depth 0 Critical Depth 0 Drawdowns 0 Negative Floodway Surcharges 

0 Floodway Surcharges Greater Than Maximum Allowed by Community/State 

0 Water surface elevations higher than the end points of cross sections . 

. 0 Floodway discharge is different than the Natural100-year (base) flood discharge. 

0 Project causes 1 00-year floodplain or floodway elevations to increase (state if increases are located off the 
requester's property) 

Explanation attached with Form 0 Explanation provided on atta ched p rintout 0 

If Hydraulic model used is HEC-2, has it been checked with FEMA'S CH ECK-2 computer program? cg} Yes 
ee instructions for information on how to obtain CHECK-2) 

5. REVISED FIRM/FBFM AND FLOOD PROFILES 
1. Profile Transition 

0 No 

a. 1 00-Year Water-Surface Elevations- indicate the difference in water surface elevations where the project 1 00-year 
elevations tie into the existing 1 00-year water surface elevations at each end of the project. 

Downstream End N/A within 0.0 (feet) 
Cross-Section # 

Upstream End 110+00.34 within 0 0 (feet) 
Cross-Section # 

Floodway Elevations- indicate the difference in water surface elevations where the project floodway elevations tie into 
the existing floodway water surface elevations at each end of the project. · 

Downstream End N/A within 0.0 (feet) 
Cross-Section # 

Upstream End 11 0+00.34 within 0.0 (feet) 
Cross-Section # 

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. 

Downstream End N/A within 0.0 (feet) 
Cross-Section # 

Upstream End 110+00.34 within 0.0 (feet) 
Cross-Section # 

2. Profile Checklist (check box if information has been provided on profile) 

The following information (unless in parentheses) must be included at the same scale as the existing profiles for this project: 

(8] Stream Name 0 Community Name 0 Corporate Limits labeled (8] Study limits labeled 

(8] Confluences labeled (8] Channel Stationing (8] Streambed profiled 0 Cross Sections labeled 

(8] HorizontaiNertical Scales indicated (8] 1 00-year elevs profiled* 

0 Road Crossings 0 Labeled 0 Low Chord Elevations 0 Top of Road Elevations 

*All recurrence intervals in the effective study must also be profiled. 

Floodway Data Table 

Attach a Floodway Data Table for each cross section listed in the published Floodway Data table in the FIS report . 

• Fioodway Data Table Attached 0 Yes ~ Not Required 
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2.3 

• 

•• 

• WOOD/PATEL 

Riverine/Costal Mapping Form 

The attached "Riverine/Coastal Mapping Form" is provided per FEMA requirements for 

submittals. Responses to questions in the following sections require further explanation: 

Mapping Changes 

a. 

f. 

The revised reaches in the effective FIS were defined as detailed study 

areas; therefore, they are not approximate 1 00-year floodplains ; 

Current community boundaries are outside of the revision work maps 

limits . 

I. National Geodetic Vertical Datum is used in this study. 
m., n., and o. The study washes are riverine systems not coastal region . 

7 TU!hill Dike Wash Channelization 
Conditional Le11er of Map Revision Submillal 
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FEDERAL EMERGENCY MANAGEMENT AGENCY 
RIVERINE I COASTAL MAPPING 

PUBLIC BURDEN DISCLOSURE NOTICE 
)lic reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the 
~ 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 to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washi DC 20503. 
You are not required to respond to this collecti on of information un less a vali d OMS Control Number is disp layed in the upper right corner of 
this form. 

Note: Fill out one form for each floodin source studied 

Community Name: Town of Buckeye. Arizona 

Flooding Source: Tuth ill Dike Wash 

Project Name/Identifier: Tuthill Dike Wash Channelization 

This is a [gl Manual 0 Digital submission. Digital map submissions may be used to update digital FIRMs (DFIRMs). For 
updating DFIRMs. these submissions must be coordinated with FEMA Headquarters as far in advance as possible. 

1. MAPPING CHANGES 
1. A topographic workmap must be submitted showing the fo llowing information (check N/A when not applicable): 

a. Revised approximate 1 00-year floodplain boundaries (Zone A) .............. .. .. ............ ............. .... .. .... ... ....... 0 Yes 
b. Revised detailed 100- and 500-year floodplain boundaries ............... ... .. ........ ...... ........ .... .. ...... ............... !:8:l Yes 

~No 0 N/A 
0 No 0 N/A 

c. Revised floodway boundaries .. .... ..................... ... ........ ... .................... ... .................... ..... ........................ .. !:8J Yes 0 No 0 N/A 
d. Location and alignment of all cross sections with stationing control indicated ......... .. ...................... .. ..... (8:] Yes 
e. Stream alignments , road alignments and dam alignments . ...... .... .. .. .... .. .................. .. ...... .. ..................... !:8J Yes 
f. Current community boundaries ............ ......... ... .. .. ....... .. ... ....... ... ................. ... ......... .. .. .. ...... ... .... ... ... ...... .. 0 Yes 

0 No 0 N/A 
0 No 0 N/A 
0No 0 N/A 

Effective 100- year floodplain and floodway boundaries from FIRM/FBFM reduced or 
mlarged to the scale of the topographic workmap .......... ...... .............. .. : .. ................................................ !:8J Yes 0 No 0 N/A 
1e-ins between the effective and revised 100-, 500-year and floodway boundaries ... .. .... ...... .. .... ........... !:8:l Yes 0 No 0 N/A 

i. The requester's property boundaries and community easements ................ .. ...... ...... .. ..................... .. ..... !:8J Yes 0 No 0 N/A 
j. The signed certification of a registered professiona l engineer .................... ......... .. .......... ....... .. .. .. .. ........ .. !:8:l Yes 
k. Location and description of reference marks ........... .. .................. ... ......... ..... ... ........................... ... ... ........ !:8:l Yes 

0 No 0 N/A 
0 No 0 N/A 

I. Vertical datum (example: NGVD, NAVD) .. ........ ............... ............. ........... .. .......... . ... .. .......... ... .......... .. .. . !:8J Yes 0 No 0 N/A 
m. Coastal zone designations tie into adjacent areas not being revised ............. ..... .......... .. ....... ....... .. ......... 0 Yes 
n. Location and alignment of all coasta l transects used to revise the coastal analyze ........ ......... ............... 0 Yes 

0 No ~ N/A 
0 No (8:] N/A 

o. V-zone has been delineated to extend landward to the heel of the primary-frontal dune ........ .. .... ..... ...... 0 Yes 0 No (8:] N/A 

If any items are marked No or N/A please attach an explanat ion . 

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 Mapping Company. March 1999 

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

Effective FIS Scale 400 Contour Interval ~ 

Revision Request Scale 200 Contour Interval 1 

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

4. Attach an annotated FIRM/FBFM at the scale of the effective FIRM/FBFM showing the revised 100- and 500-yea r floodpla in and the 
floodway boundaries and how they tie into those shown on the effective FIRM/FBFM downstream and upstream of the revisions or 
ad acent to the area of revision for coastal studies. FI RM/F BFM attached? Yes 0 No .A Form 81 -89D Riverine I Coastal Mapping Form MT-2 Form 5 Page 1 of 2 



3. 

4. 

2. EARTH FILL PLACEMENT 

The fill is: 0 Existing 0 Proposed 

Has fill been/will be placed in the regulatory floodway? 
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4). 

Has fil l been/will be placed in floodway fringe (area between the floodway 
and 1 00-year floodplain boundaries)? 

If Yes, then complete A, 8 , C, and D below. 

a. Are fill slopes for granular materials steeper than one vertical 
on one-and-one-half horizontal? 

If Yes , justify steeper slopes 

0 Yes [8J No 

0 Yes [8J No 

0 Yes 0 No 

b. Is adequate erosion protection provided for fi ll slopes exposed to moving flood waters? (Slopes exposed to flows 
with velocities of up to 5 feet per second (fps) during the 1 DO-year flood must, at 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 
1 00-year flood must, at a minimum, be protected by stone or rock riprap.) 

D Yes 0 No 

If No, describe erosion protection provided 

c. Has all fill placed in revised 1 00-year floodplain been compacted to 95 percent of the maximum density obtainable 
with the Standa rd Proctor Test Method or acceptable equivalent method? 0 Yes 0 No 

d . Can structures conceivably be constructed on the fill at any time in the future? 0 Yes D No 

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

Fill certification attached 

Has fi ll been/will be placed in a V zone? 

DYes 

DYes 

0 No 

[8J No 

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

0 Yes D No 

If Yes, attach the Coasta l Structures Form (Form 1 0). 
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FEDERAL EM ERGENCYMANAGEMENT A GENCY I O. M.B No. 3067-0148 
R IVE RINE I COASTAL MAPPING Expi re s April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

• '1l ic reporting burden for this form is estimated to average 1.5 hou rs per response. The burden estimate includes the 
~ for reviewing instructions, searching existing data sources , gathering and maintaining t~e 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 to the Office of Management and Budget, Paperwork Reduction Project (3067-0148), 
Washington, DC 20503. 
You are not required to respond to th is .collection of information unless a valid OMB Contro l Number is displayed in the upper right corner of 
this form. 

Note: Fill out one form for each f/oodin source s tudied 

Community Name: Town of Buckeve . Arizona 

Flooding Source: Tuth ill Dike Wash -Tractor Wash 

Project Name/Identifier: Tuthill Dike Wash Channelization 

This is a ~ Manual 0 Digital submission . Digital map submissions may be used to update d igital FIRMs (DFIRMs). For 
updating DFIRMs, these submissions must be coordinated with FEMA Headquarters as far in advance as possible . 

1. MAPPING CHANGES 

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

a. Revised approximate 100-year floodplain boundaries (Zone A) ...................... ...... ... ....... .... .... .. .. ... .. ...... . 0 Yes cgj No 0 N/A 
b. Revised detai led 100- and 500-year floodplain boundaries ....... .. .................. ...... ... ....... ......... .... ......... .. .. cgj Yes 0 No 0 N/A 
c. Revised floodway boundaries ........... .. ....... .. .......... ... .... .... ........ ............ ...... ..... ... ..... .. .. .............. ... .. .. .... .... cgj Yes 0No 0 N/A 
d. Location and alignment of all cross sections with stationing control indicated ....... ....... ...... .... .. .... .......... cgj Yes 0 No 0 N/A 
e. Stream alignments, road alignments and dam alignments ................ .... .......... ........ ............. ........... .. .. ... cgj Yes 0 No 0 N/A 
f. Current community boundaries ........................ ..... ... .... .............. ............ .... ..... ........ ....... ..... .................. ... 0 Yes 0 No 0 N/A 

~ffective 100- year floodplain and floodway boundaries from FIRM/FBFM reduced or 

• 
;nlarged to the scale of the topographic workmap ................................................. .. ... ...... ... .......... ........ cgj Yes 

. Tie-ins between the effective and revised 100-, 500-year and floodway boundaries .......... .. .. .. .. . .. .......... cgj Yes 
0No 0 N/A 
0 No 0 N/A 

i. The requester's property boundaries and community easements ................ ........... .. ... .. ............. .. .. .... .... . cgj Yes 0No 0 N/A 
j. The signed certification of a registered professional engineer ........ .. ............ .. ........ .. .................. .. .. .. ... .. .. . cgj Yes 0No 0 N/A 
k. Location and description of reference marks ..... .. ... ........... .. .. ... . ... ................... .. .. cgj Yes 0 No 0 N/A 
I. Vertical datum (example: NGVD, NAVD) ...... . ..... ..... ....... .. ....... .............. ........ .. ........ .... .... ... cgj Yes 0 No 0 N/A 
m. Coastal zone designations tie into adjacent areas not being revised .......... .. ......... .... .......... .. .............. 0 Yes 0 No cgj N/A 
n. Location and alignment of all coastal transects used to revise the coastal analyze .... .. .. ...... .. ........ .. ....... 0 Yes 0 No cgj N/A 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune ............. .. .... ...... 0 Yes 0No cgj N/A 

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; fi led survey, May 1979, 
beach profile. June 1987 etc.)? Aerial Mapping Company. March 1999 

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

Effective FIS Scale 400 Contour Interval ~ 

Revision Request Scale 200 Contour Interval 1 

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

4. Attach an annotated FIRM/FBFM at the scale of the effective FIRM/FBFM showing the revised 100- and 500-year floodplain and the 
floodway boundaries and how they tie into those shown on the effective FIRM/FBFM downstream and upstream of the revisions or 
adjacent to the area of revision for coastal studies. FIRMIFBFM attached? 0 Yes 0 No 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
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• 
3. 

• 
4. 

2. EARTH FILL PLACEMENT 

The fill is: D Existing D Proposed 

Has fill been/will be placed in the regulatory floodway? 
If Yes, please attach completed Riverine Hydraul ic Analysis Form (Form 4). 

Has fil l been/will be placed in floodway fringe (area between the floodway 
and 100-year floodplain boundaries)? 

If Yes, then complete A, 8 , C, and D below. 

a. Are fill slopes for granular materials steeper than one verti ca l 
on one-and-one-half horizontal? 

If Yes , justify steeper slopes 

DYes (g) No 

DYes 0 No 

0 Yes 0 No 

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 (fps) during the 1 DO-year flood must, at 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, a t a minimum, be protected by ston e or rock riprap.) 

DYes D No 

If No, describe erosion protection provided 

c. Has al l fill placed in revised 1 00-year floodplain been compacted to 95 percent of the maximum density obtainable 
with the Standard Proctor Test Method or acceptable equiva lent method? 0 Yes 0 No 

d. Can structures conceivably be constructed on the fil l at any time in the future? DYes 0 No 

If Yes, attach certification of f ill compact ion (item 3c. above) by the community's NFIP permit offic ial , a registered 
profess iona l engin eer, or an accredited soils engineer in accordance with Subparagraph 65.5(a)(6 ) of t he NFIP 
regulations. 

Fill certif icati on atta ched 

Has fi ll been/will be placed in a V zone? 

0 Yes 

DYes 

0 No 

0 No 

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

DYes D No 

If Yes, attach the Coastal Structures Form (Form 10) . 
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• 2.4 

• 

• 
WOOD/PATEL 

Form 6- Channelization Form 

The attached "Channelization Forms" are provided per FEMA requirements for 

submittals, and construction plans are included in Exhibit B. 

The constraint for the Post-Project Conditions Models is to match or be similar to the 

pre-development wash condition at the upstream and downstream limits of the project 

reaches . The fmalized channelization concept is a trapezoidal channel with varied 

bottom width and minimal 4:1 side slopes. Concrete bank protection is buried by natural 

soil backfill along both banks except a portion on the west bank from Station 88+24 to 

Station 97+62 where adequate setbacks are provided. 

The channelization segment for downstream Tractor Wash is about 0.347 miles long, and 

the study reach for Tuthill Dike Wash is about 1.445 miles long. The overall channel 

depth varies from 4.0 feet to 12.0 feet . 

8 Tuthill Dike Wash Channelization 
Conditional Letter of Map Revision Submittal 
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148 
CHANNELIZATION I Expi res April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

• Jblic reporting burden for thi s form is estimated to average 1.75 ho urs per response. The burden estimate includes 
1e 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 to the Office of Management and Budget, Paperwork 
Reduction Prolect (3067-01 481. Washinqton , 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 
corner of this form. 

Community Name: Town of Buckeye . Arizona 

Flooding Source: Tuthill Dike Wash 

Project Name/Identifier: Tuthill Dike Wash Channel ization 

1. REA CH TO BE REVISE D 

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

Downstream Limit: 1370 ft south of Thomas Road (near RM 1.994 of the Effective FIS} 

Upstream Limit: 980ft north of Indian School Road (near RM 3:439 of the Effective FIS} 

2. CHANNEL DESCRIPTIO N 

I Atta ch the fo ll owing information about the channel (check box if informa ti on has been provided): • 0 Description of the inlet and outlet 

~ Description of the shape of the channel (both cross sectional and planimetric configuration) and its lin ing (channel bottom 
and sides): 

3. ACCESSORY ST RUCTURES 

The channelization includes: 

0 Levees (Attach Levee/Fioodwa/1 System Analysis Form - Form 8) 
~ Drop structures 
0 Superelevated sections 
0 Transitions in cross sectional geometry 
0 Debris basin/detention basin 
0 Energy dissipater 
0 Other (Describe): 

4. DRAWIN G CH ECKLIST 

Attach the pl ans of the channeli zat ion certified by a regis tered profess iona l engineer. The plan deta il and information 
should include (check box if inform ation has been provi ded): 

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

~ Channel lining 

~ Typical cross sections and profiles of channel banks and invert 

• I PLEASE REF ER TO THE INSTRUCTI ONS FOR THE A PPROPRIAT E MAI LING A DDRESS I 
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I 

5. HYDRAULIC CONSIDERATIONS 

1. The channel was designed to carry __ (cfs) and/or the 1 00-year flood . 

The design elevation in the channel based on: 

~ Subcritical flow 

D Critical flow 

D Supercritical flow 

D Energy grade line 

3. If there is t he 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? D Yes 

Outlet of channel? D Yes 

At Drop Structures? D Yes 

- At Transitions? D Yes 

Other locations? D Yes 

Explanation Attached? DYes 0 No 0 N/A 

6. SEDIMENT TRANSPORT CONSIDERATIONS I 
re is any indication from historical records that sediment transport (including scour and deposition) can affect the 1 00-year 

flood) 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 sediment transport (including sewer and deposition) to affect the base flood 
water-surface elevations. then provide the following information (Check the box if provided): 

~ Estimated sediment load 

~ Method used to estimate sediment transport 

~ Method used to estimate scour and/or deposition 

D Method used to revise hydrau lic or hydrologic analysis (model) to account for sediment transport 
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FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.B. Burden No. 3067-0148 
CHANNELIZATION Expi res April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 

Jblic reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes • .1e time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
completing and reviewing the form. Send commen ts 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 to the Office of Management and Budget, Paperwork 
Reduction Prolect (3067-0148) , Washinqton, 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 
corne r of this form. 

Community Name: Town of Buckeye. Arizona 

Flooding Source: Tuthill Dike Wash- Tractor Wash 

Project Name/Identifier: Tuthill Dike Wash Channelization 

1. REACH TO BE REVISED 

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

Downstream Limit: Confluence with Tuthill Dike Wash 

Upstream Limit: About 1830 ft upstream of the confluence with Tuthill Dike Wash (near RM .347 of the Effective FIS) 

• 
2. CHANNEL DESCRIPTION 

Attach the following information about the cha nnel (check box if information has been provided) : 

0 Description of the in let and outlet 

(g) Description of the shape of the channel (both cross sectional and planimetric configuration) and its lin ing (channel bottom 
and sides): 

3. ACCESSORY STRUCTURES 

The channelization includes: 

0 Levees (A ttach Levee/Fioodwa/1 System Analysis Form - Form 8) 
0 Drop structures 
0 Superelevated sections 
0 Transitions in cross sectional geometry 
0 Debris basin/detention basin 
0 Energy dissipater 
0 Other (Describe) : 

4. DRAWING CHECKLIST 

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): 

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

0 Channel lining 

0 Typical cross sections and profiles of channel banks and invert 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
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1 . 

• 
3. 

5. HYDRAULIC CONSIDERATIONS 

The channel was designed to carry __ (cfs) and/or the 100-year flood . 

The design elevation in the channel based on : 

(g) Subcritical flow 

0 Critical flow 

0 Supercritical flow 

0 Energy grade line 

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? 

Explanation Attached? 0 Yes 0 No 0 N/A 

0 Yes 

0 Yes 

0 Yes 

0 Yes 

0 Yes 

I 6. SEDIMENT TRAN SPORT CONSIDERATIONS 

. there is any indication from historical records that sediment transport (including scour and deposition) can affect the 1 DO-year 
(base flood) 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 sediment transport (including sewer and deposition) to affect the base flood 
wate r-surface elevations, then provide the following information (Check the box if provided): 

(g) Estimated sediment load 

(g) Method used to estimate sediment transport 

(g) Method used to estimate scour and/or deposition 

0 Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 
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2.5 

• 

• 

• WOOD/PATEL 

Form 7- Bridge/Culvert Form 

The attached "Bridge/Culvert Form" is provided per FEMA requirements for submittals, 

and construction plans are included in Exhibit B. 

The culvert under the future alignment of Indian School Road is designed as a 150-foot 

long, 16-foot by 1 0-foot concrete arch. The culvert is designed with a bottom slope of 

0.33%. The culvert invert elevations are 1205.0 downstream and 1205 .5 upstream. The 

proposed top of curb elevation on Indian School Road at the culvert will be 

approximately 1218.0. In order to minimize the limits of disturbance to the channel 

upstream of the culvert, a 5.5-foot drop inlet will be designed at the inlet to the culvert. 

The culvert inlet and outlet will be provided with riprap protection . 

9 Tuthill Dike Wash Channelization 
Conditional Letter of Map Revision Submittal 
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FEDERAL EMERGEN 
BRIDG 

No. 3067-0148 
"I 30, 2001 

Publ ic reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the 
1e for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and 
mpleting and reviewing the fo rm. 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 ., Wash ington , DC 20472; and to the Office of Management and Budget, Paperwork 
Reduction Pro·ect 67-01 Wash ton DC 20503. 
You are not required to respond to this coll ecti on of information unless a valid OMS Control Number is displayed in the upper right 
corner of this form. 

Community Name: Town of Buckeye. Arizona 

Flooding Source: Tuthill Dike Wash 

Project Name/Identifier: Tuthil l Dike Wash Channelization 

1. IDENTIFIER 

1. Name of structure (roadway, railroad. etc.): Indian School Road 

2. Location of bridge/cu lvert along flooding source (in terms of stream distance or cross-section identifier): 

100+03.28 

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

(g) New bridge/culvert not modeled in the FIS 

• 
4 . 

0 Modified bridge/culvert previously modeled in the FIS 

0 New analysis of bridge/culvert previously modeled in the FIS 

Hydraulic model used to analyze the structure (e .g., HEC-2 with special bridge routine, WSPRO, HYB) 

HEC-RAS 

If different than hydrau lic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could 
not analyze the structure(s) . (Attach justification) 

Justification attached 0 Yes 0 No [gj N/A 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

· ·A Form 81-89F 
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2. DRAWING CHECKLIST 

Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and inform ation should 
include the following (check the boxes if the information has been provided): 

•• 

[g) Dimensions (height, width, span, radius , length) 

[g) Shape (culverts only) 

[g) Material 

[g) Beveling or Rounding 

[g) Wing Wall Angle 

0 Low Chord Elevations - Upstream and Downstream 

[g) Top of Road Elevations- Upstream and Downstream 

[g) Structure Invert Elevations- Upstream and Downstream 

[g) Stream Invert Elevations- Upstream and Downstream 

~ Skew Angle 

[g) Cross-Section Locations 

[g) Distances Between Cross Sections 

[g) Erosion Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 1 00-year 
(base flood) water-suriace elevations; and/or 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 
elevations, then provide the following information (Check the box if provided) : 

0 Estimated sediment load 

0 Method used to estimate sediment transport 

0 Method used to estimate scour and/or deposition 

0 Method used to revise hydraul ic or hydrologic analysis (model) to account for sediment transport 
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3.0 SURVEY AND MAPPING INFORMATION 

3.1 Field Survey Information 

Wood, Patel , & Associates, Inc . . provided field survey information and the elevation 

reference marks are shown on the work maps (see Exhibit C) . 

3.2 Mapping 

WOOD/PATEL 

Detailed mapping exceeding FEMA 37 standards for Flood Insurance Study (FIS) 

mapping requirements was developed for this study area by Aerial Mapping Company. 

The flight date was March 1999. The 1-foot contour maps at a scale of 1 inch= 100 feet 

were produced as work maps and are shown on Exhibit C. 
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4.0 HYDROLOGY AND HYDRAULICS 

4.1 Hydrology 

As discussed above, no new hydrologic analysis was conducted for this study. The 100-

year fl ows were applied based on the effective FIS model for both Tuthill Dike Wash and 

Tractor Wash. 

4.2 Hydraulic Model 

The original effective FIS HEC-2 models were prepared by The WLB Group, dated 

October 1992. More cross sections are added with new designed geometric dimensions 

in the post-project conditions HEC-RAS models. Manning's n-value of 0.035 was used 

for both washes in the channelized segments. 

4.3 Cross Section Description 

The study reaches ofboth Tuthill Dike Wash and Tractor Wash, as shown on Exhibit C, 

were modeled by HEC-RAS, and the cross section plots are provided in Appendix C. 

· The selected locations of the channel banks and assigned Manning's n-values are shown 

on the plots. The cross sections were selected based on the following criteria: 

• 

• 

• 

• 

They are representative of the local channel reach . 

They are oriented perpendicular to the direction of flow with the perspec tive of 

looking downstream. 

They do not include ineffective flow areas . 

They are large enough to contain the 1 00-year peak discharge . 

The work maps for Post-Project Conditions Models are included in Exhibit C. 

4.4 Parameter Estimation 

WOOD/PATEL 

According to the planned vegetation and the channel earth bottom, the Manning's n-value 

of 0.035 was used for the entire channel modification reaches. The horizontal expansion 

and contraction coefficients are 0.3 0 and 0.1 0, respectively, since the channel geometric 

changes are very gradual. 
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4.5 Modeling Conditions 

Tuthill Dike Wash and the downstream reach of Tractor Wash were modeled separately 

as the same as in the effective FIS . 

4.6 Floodway Modeling 

Because the 1 00-year flow is contained in the modified channel reaches, the top widths of 

both floodway and floodplain are the same in these reaches and the floodway and 

floodplain are delineated as coincidental. 

4.7 Problems Encountered During the Study 

No problems were encountered during the hydraulic modeling process. 

4.8 Calibration 

4.9 

WOOD/PATEL 

No calibration ofhydraulic parameters is performed for this study. 

Final Results 

The duplicate Effective FIS HEC-2 models output files are included in Appendix A and 

the HEC-RAS models summary output tables are shown in Tables 2 and 3. The Post­

Project Conditions Models water surface profiles are shown in Figure 2 and cross 

sections are included in Appendix C. The hydraulic modeling results show that the water 

surface elevations form post-project conditions are matching the water surface elevations 

of the effective FIS models very well at the tie-in locations and the proposed channels 

contain the 100-year base flows . 
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Table 2 Corrected FIS Model Results (HEC-RAS Output Tables) 

HEC-RAS Plan· FIS River: Tuthill Wash Reacn· Tuttill • ·Tu!NII .. ··14.725 · · :, .. ·,: 1108.001 1283.001 1285.29 1285.29 1286.14 ' 0.009:;s() i 7.55 1 166.13 ' 111 .891 0.94 · 

Tuthill ' . 14.725 · ,: •. "' 1108.001 1283.001 1285.29 1285.29 1286.1 3 1 0.0094181 7.561 183.01 1 99.791 0.95 

.I ·:····'>: ·•):. I I : I I I 
Tuthill .,., .... · . ' 4.653 ·· .: : 1261 .001 1279.70 , 1283.62 , 1283.95 · 0.0017191 4.68 301 .98 · 127.541 0.44· 
Tuthm 14.653 .,. 1261.00 · 1279.701 1283.68! 1284.001 0.0016001 303.57 : 109.051 0.43 
........•. ' -!':·::·.. I I 
Tuthill .·. 14.563 ·:, '" 1261 .00, 1278.10! 1281 .57 ' 1281 .57; 1282.41 1 0.0073821 7.86 i 215.43 . 153.051 0.87! 

Tuttill " ·' ·.!4.563 '.:: .. : .. 1261.001 1278.101 1281 .54 · 1281 .50 1282.48! 0.0081161 8.18 i 183.77 , 96.54: 0.91' 
.. , .... ,.•·· I i 

Tuthill ··'·· .. ·14.489 1261 .00 1275.101 1278.19 ' 1278.78 · 0.0055431 7.031 270.03 174.891 

!Tuthill . ·j4.469 1261 .00 1275.101 1278.15 1278.86 ' 0.0063741 7.471 218.05 1 105.38 0.82' 

Tuthil l 14.375 1261 .00 ' 1271 .70 ' 1274.40 1274.32 ' 1275.20 0.009481 1 9.01 1 127.071 0.99 

Tuthill 14.375 : :.. 1261 .00 1271 .70. 1274.50 ' 1275.25 0.0082171 8.60 1 215.73 ' 97.92! 0.93 ' 
. .· .... , .... i 

Tuthill '14289 . ..... 1261 .001 1267.401 1270.35 ' 1270.35 ' 1271 .03 i 0.0089991 8.981 254.65 ' 189.301 0.97 
Tuthill 14.289 :> 1261.001 1267.401 1270.32 , 1270.32 . 1271.16 ' 0.0101901 9.50 . 213.901 120.071 1.031 

.. , ..... ! . '• .... ., ! 
1Tuthill .-: .. ;• ·. 14.196 ···· .. , 1261.001 1259.601 1263.02 ' 1263.021 1264.11 1 0.008592 1 8.47l 162.36 90.721 0.94 
Tuthill :·• ·. · 14.196 ... :: 1261 .001 1259.601 1263.061 1263.06 • 1264.11 1 0.008125 1 8.32 165.94 1 90.621 0.91 1 

...... : .. , .. ,., .·. ... I 

Tuthill ..... ·.: .. !4.101· •.:•t• 1261.00: 1255.801 1257.85. 1257.85 1258.46; 0.0097121 7.271 254.541 216.18! 0.95 j 

1255801 1257.99 ' 1257.99' 0.0093341 7.471 218.55 · 150.001 0.941 

.•.. , . .. I ········•·· I i I 
Tuthill' " 14.006 _ : 1261 .00! .1246.001 1249.67! 1249.67 1250.861 0.010111 1 8.761 143.981 60.821 1.00 
Tuttill ··: 14.006 . .: I 1261.001 1246.00; 1249.66 1249.66 1250.86 , 0.010159! 8.781 143.671 60.701 
I ,., ....... ·• I 
I Tuthill !3.91 2 , .. • •:·:· · 1414.001 1239.101 1243.13 ' 1243.13 1244.30• 9.42 1 206.33 i 100.421 0.881 
~Tuthi l l-- . 13.912 ·'· ':•·• 1414.00 . 1239.101 1243.19 1243.19: 1244.291 0.0061191 9.16 211 .961 97.71 1 0.851 

.·1 ... :. 
Tuthill · 13.818 :. :· ·. 1414.001 1232.30 , 1236.24 i 1236.24 ' 1236.851 7.681 327.721 256.51 1 0.84 
Tuthill . '• · j3.818. :: 1414.001 1232.301 1236.31• 1236.311 1237.39! 0.0094121 9.201 196.101 88.66! 0 .99 

.· k ... I I 

• 1414.00! 
1414.001 

1414.001 

1226.601 
1226.601 

I 
1218.201 

0.008441 1 
0.0075541 

0.0087671 

7.881 
8.701 

9.88 1 

283.05 1 
197.94 ! 

150.26L 0.99 

Tuth~l :· ':;,. : 3. 724 /':··· •C:' ' 
Tuthill·' ,.. · 3.724 ":· .·f·,. 

1230.62 1230.62 ' 1231.29! 19745! 0 .92 
94.181 0.90 1231.22 ' 1231.22 ' 1232.28 ' 

Tuthill ·: ..... · 3.631.:•· ·· ........ 
I 

1223.71 1 54.961 
Tuthill .. "'"• ···· !3.631·"·:· :::::• 1414.001 1218.201 1223.701 0.0083141 9.721 152.92 55.041 0.96 

........... ·r ·· ... ,,,..; I 
1414.001 1214.801 1217.25 : 1217.25 ' 1218.151 O.o10635 l 7.631 190.791 112.541 0.99 

TuthUI· ·13.535 .. · 1414.00! 1214.801 1217.26 1217.26 1218.15 1 0.0104551 7.591 191 .821 112.521 0.99 

I· .. , ·.' I 
'Tuthill 1414.00 i 1213.501 1217.12 ' 1217.201 0.0004181 2.28 1 696.801 242.031 0.22 
Tuthill 1414.00 1213.501 121 7.15 ' 1217.24 ' 2.43 1 586.40 ' 175.171 0.23 

Tuthill :'!· ... f3.344 ···: .. :: ·:::· 1414.001 1212.801 1216.64 ' 1216.831 0.0014611 3.67 452.771 221 .701 0.39 
141 4.001 1212.801 1216.661 1216.85 i 0.0014141 3.63 171.57 0.39 

I I 
3011 .001 1210.901 1213.74 ' 1213.74 : 1214.69! 0.008901 1 8.11 426.041 245.54 0.95 

Tuthill· .... ·::·· · 13.25 . ''.c)'\ 3011 .001 1210.901 1213.72 i 1213.72 , 1214.70 : 00092761 8.23 404.95 210.01 0.96 

l I ·I i 
Tuthill·. ,.. j3.148· ::-:: , .. 3011 .001 1200.001 1209.11 : 1208.37l 1209.821 0.002623 1 7.69 1 621 .82 234.47 0.58 

3011 .001 1200.001 1209041 1208.181 1209.971 0.0031501 8.42 471 .44 122.30 0.63 

I L 
,Tuthill 3011 .00! 1199.401 1205.861 1207.561 0.0058331 11 .791 413.91 1 167.971 0.88 

ITuthm 3011 .001 1199.401 1205.91 ! 1207.54 ' 0.00551 41 11 .53 369.73! 99771 0.85 

l .. ,, ... •. I I I 
LTuthfll .•. 2.943 ·" 3011.00! 1195.801 1203.59 1204 761 0.0046191 9.231 399.02 1 110.12 0.75 
iTuthill 2.943 : ... ' 3011 .001 1195.801 1203.41 1 1204.69 i 0.0052621 9.67 378.67 1 106.981 0.80 
I .·· I I I I L 
!Tuthill' 3011 .001 1193201 1200.17 · 1200.17' 1201 .98! 0006454! 11 .51 1 340.61 1 11434L 0.90 
Tuthill 2.848.:: .·, .• ,., .... 3011 .001 1193.201 1200.37 ' 1200.37 • 1201 .981 0.0054691 10.881 354.571 116.001 0.84 

.. I ............. ,,,.,_.. L I 
!Tuthill 12.753 . . .. 3011 .00 i 1190.301 1197.66: 1198.491 0.0038261 7.53 1 487.81 1 250.271 0.67 

!Tuthill 12.753 3011 .00 : 1190.301 1197.93 1198.63 0.002970 . 6.941 514.77 ; 192.331 0.60 

I I i I I 
!Tuthill [2.659 . 6110.001 1165.80 ' 11 93.94 ' 1193.94 1195.97 1 0.0054441 13.081 722.721 190.771 0.88 
Tuthill 12.659 ,:·. •· .. 6110.001 1165.801 1193.91 • 1193.91 1196.19 13.571 624.801 131.451 0.91 

I . 

• 1182.30! 

1182.301 

I 
1177.301 

0.0043971 

11.49l 

13.181 

12.91 1 

6110.001 

6110.001 

6110.001 

1018.391 

680.61 1 

803.71 1 

071 i 

0.82 . 

0.831 

352.841 

155.19i 
I · .. ::··· 

!Tuthill }2.468 .· ' 209.171 

1191 .39 . 1191.39 1192.85 ' 
1191 .22 . 1191.22 1193.39• 

1185.70 1185.70 · 1187.46• 
!Tuthill 611o.oo: 1177.301 1185.02 1185.02 . 1187.17: 0.0063241 14.081 645.52 1 138.971 0.951 



• 

• 

• 

I>' Reach C :' Riv..-Sta ,:: " OTotai I MinChB 1 w.s.aev 1 crnw.s. •I EG. EJev, t -E.G.Siope VeletrJ . 1 FlowArea l Top'Mdth 1 Frruae #CH 1 
.. · .:_."·•~··,, . .. "\• >-"I "• (cts) '' '-'•"~'· (tt) ·· 1 · ·: {tt) ·- :. ·1,., {tt) _ . .,,,,::> k ·•''•'•- {n) ,~t:~ F' - :< (Mt) .. '.':' I·· ·{ftls) '.·· l ·. (sqn) :.: l ·· . (It) . ·· 1. ,, 

' · · . >··-::'<1 I I I I 
!Tuthil "' '' 12.373 · T ;:, 61 1000: 1172.00! 1180.46! 1180.18! 1182.051 0.004171 11 .38: 810.23 ' 

TuthiD • .. . 2.373 "'{"" .. 611 0.00. 1172.00 ; 1180.331 1179.891 1182.35[ 0.005094 12.421 632.671 

.TuthiU .. , '"''" 2.279 ·~<'\·"' I 6110.001 1169.30 ' 1176.631 1176.631 1179. 18! 0.007944 12.791 477.62 1 

1Tuthlu ·.:::',:;·;:~!C2.279 ... '··•c-"• 1 6110.001 1169.301 1176.62 ! 1176.621 1179.181 0.008025 12.841 475.78 . 

TuthiD ,~::'!"';:.·t ·217 '":'E$/::· 61 10.00 ' 1162.60 , 1167.401 1167.401 1169.161 0.0088691 10.661 

.TuthiU ;:~ 217 ·. '""'"· 6110001 1162.60 1 1167.401 11 67.401 1169161 0.0088601 10.66 1 
I· ,,,.(:. •· · ... ,,,,. :r" I I I 
!Tuthiu .: 2.088 6 168.00· 115010 1159.46 11 59.461 1161 .82 i o.OC6386 I 12.591 
iTuthii .. , 2.088 . ., · 6168.00 : 1150.101 1159.31[ 1159.31 1 1162.151 0.0076761 13.52 i 

. r ' > :.,·.+. ,, ! I I I 
lTuthiU ,.,.·, .. , 1.994 -·.c/ 6168.00 1143.50• 11 52.381 1152.38! 1154.901 O.Qa;247 12.92 f 

j.TuthiD •: 1.994 .. , '•" ;.,: 6168.00 1143.50 ' 1152.44! 1152.44! 1154.901 0.0060021 12.751 

i.Tuthift.':.'": :,.;,_ 1.898 , ,.,,;_;{ 6168.00 · 1137.301 1145.53! 1145.531 1147.821 O.Qa;175 l 14.411 
!TuthiU · ,.,,,. 1:898 ·(:>•<· 61 68.00 . 1137.301 1145.241 1145.241 1148.01 1 0.007445 15.391 

!Tuthii : '>;;,:':[·1.805 ·•,<+•·" 6168.00 • 1127.601 1138.151 1138.151 1141 .021 0.007845 13.601 
!TuthiH · 1.805 · < '"" 6168.00 , 1127.60 ' 1138.17i 1138.171 1141 .021 0.0077561 13.541 

iTuthiD .·• :.SH:•: t.7 L 'C::'Yh',,;.- 6168.00 1120.001 11 30.92! 1130.921 1133.591 0.0079801 13.101 

'TuthiH ., ". ·" 1:71 ' ., '" • ,, I 61 68.00 · 11 20.00! 1130.93! 1130.931 1133.591 0.0079731 13.101 
I :"": ".:·· ········ _,,. ::_;,,, , I I I I I 
!Tuthift :. '· · . . \: '1.614.'"':i>""' l 6225.00: 1113.90 1123.401 1123.40! 1125.76 ! 0.0059091 12.471 

!Tuthii "'' 1.614 ."'· ·'"':' I 6225.00 . 1113.90 1123.36! 1123.36! 1125.761 0.0060321 12.551 
I' "" ":< .·,"_ .... '"· ,.,,,;~. ':""· '''J I I I 
i.Tuthii"''''" ,, 1!518 "'' ,.·. . 6225.00 : 11C6.90 · 11 13.731 1113.731 1115.641 0.006686 12.131 
!TuthiU· ·::· \::"·:. 1.518 .··" 6225.00 ' 1 1C6.90 ; 11 14.24! 1114.24! 1116.98 : 0.0071421 13.351 

TuthiU .. ,,<"::: 1.422 T''~,·, .. ' 6225.00 · 1098.50 11C6.44 : 11C6.44l 1109.051 0.007805 12.961 
TuthiH./":::_..,;: ,1.422 ,,".;,;::.: ·· 1 6225.00 . 1098.50 : 11C6.421 11C6.421 1109.051 0.007899 13.021 

.·• ····" "'"'·": i I I I I 
,Tuthin.-"''''''''K'1.362 ·f'''•'· •·· 6225.001 1082.00 ' 1103.721 1091 .24[ 1103.731 0.000012 1 1.2o l 
ITuthift .,,,.,, .. ,,,._,:J t-362 c;::-(·:··!:•;: 6225.00 ' 1082.00 I 1103.581 1090.541 11 03.691 0. 00007 4! 2. 91[ 

k",:,, '"><•:··+"""· i I I I I I 
l:ruthiu .. ,'."'""'"" 1.322 ·,.>•· 660 1.00 ' 1095.oo i 1103.571 1 1103.71 1 o.000279 3.33 ' 
iTuthiL ' ""'')' t .322 .:"·v> 6601 .00 ' 1095.oo , 1103.37! I 1103.641 0.0005041 4.281 

,Tuthift . ,· l t.313· ""'·'<". 6601 .00 1095.00 • 1100.991 1100.991 1103.07 j 0.0066591 12.581 
[Tuthill ,,,.,,:,_; ·1.313 · ., . ·-,; 6601.00 : 1095.00: 1101.12; 1101.12! 1103.061 0.0060551 12.191 

!ruthin .. , .• ",.' 1.287 _..-;_s<;:> 6601 .oo 1094.oo " 1099.27; 1099.27! 1101 .021 o.oos099 l 1o.68 1 

iTuthift ·'"" ._,, ·1.287. \!',\',," 6601.00 • 1094.00! 1099.241 1099.241 1101.051 0.0084701 10.81 1 
! ·"·' ,,,, ... ,". "''"'·'<·,,,,.,.,. I I I I I 
!TuthiD "' ;,:•:,; 1.2& t,),.:: ,.,\:<, 6601 .00 . 1091.50! 1097.051 1097.051 1098.561 0.0071 101 11 .771 
ITuthiO "•• ",,..,,,,, 1i26 >'>i''"· 6601 .00 1091.50! 1097.071 1097.071 1098.561 o.oa;990 I 11.701 

I:'''' I i I I I I 
TutM """'''' :\ .1.198 _..,,,;,,,. 5503.00 1085.301 1093.471 I 1094.051 0.0016671 7.001 
TuthiU.:.<.::,;::,· 't .198 . :::":.:·<:""· 5503.00 ' 1085.301 1093.491 I 1094.C6I 0.0016401 6.961 
j :: .. +;,;,:, ... "·•"( I ! i I I I 
TuthiQ :;//'"'" )1.152·:"\::'f:,':t 5503.001 1082.001 1093.501 I 1093.741 0.0005361 4.371 
TuthiU":it''''""' .1:152"''!'}>)' 5503.001 1082.001 1093.521 I 1093.761 0.0005301 4. 351 

:. '"'""''·: ·"'' ·:..:"·::':::"""""· I I I I I I I 
iTuthiO ":··:""· 1.118 ··'''"""'"'·· 1 5503.00 ' 1081 .501 1093.531 I 1093.691 0.oooa;41 3.051 

TuthiH .. ::,c, : .. 1.118 •.. """' 5503.001 1081 .50 i 1093.551 I 1093.71 1 0.0000631 3.051 
I •''"· , ....... ,,,,,, .. , .. ,,. . .-,.,:::, I I I I 
ITuthiB "·:,;/ .. 1.1:1 :"·. .. .. ,. 1 4061 .00 1081.101 1093.001 1087.471 1093.561 0.0001 741 6.38! 

ITuthiH :;.,i:t'·c' 1;1F :;.::::;(.j/' 4061 .00· 1081.101 1093.C6I 1087471 1093.591 0.000221 i 6.151 
I , · ·"· · , •. _. '::'"::,,,.:.·",,::,:·,.,. ! I I I 

Culvert I I I 
j .,::•, . ..: ... ,·,,,_,,,,,;:+.>·',•"""·.>'' I I 
!TuthiH .. ,, .,, : 1.C67 "/ ' 4061.00 1078.64 . 1085. 05 ~ 1085.051 1088.23 1 0.0020001 14.31! 
iTuthiD .... : 1.C67 4061 .00 1078.64 1085.05. 1085.05, 1088.231 0.0027881 14.31" 
i ·._,., ·:' ,, i 

!Tuthill ' . · · f012 .'·:'"' 4057.00 1075.701 1080.74! 1080.741 1082.84 i 0.0079571 11.63 , 

ITuthiO ··'< 1.012 "'·".:"" I 4057.00 1075.70 , 1080.771 1080.771 1082.831 0.0077971 11 .56 ; 
i · .. 0:" ,".: I L I 
ITuthiU '. 0.917' I 4057.00 1C69.30• 1074.681 1076.72 1 o0C6807 I 11 .34 ' 
ITuthiU ... ,.": ", 0.917 I 4057.00 1C69.30 1 1074.681 1074.631 1076.721 0.007164 i 11 .53 · 

.··· I 
!TuthiU . 0.823 . . •" I 4057.00 1064.501 1070.90 1070.901 1073.071 0.0077431 11 .841 
{TuthiH ... :"· · 0.823 · ;: j 4057.00 1064.50 1070.96' 1070.961 1073.071 0.0074161 11.68 • 

573.30 ; 

573.401 

549.89' 
457.87i 

526.43 • 

694.091 
548.18! 

454.041 
455. 571 

470.74 j 

470.921 

563.16: 

545.281 

705.131 
485.521 

480.191 
478.1 81 

! 
7934.841 
2649.391 

I 
2768231 
1616.681 

I 
634081 
654.751 

631.64 1 

61 3.02 1 

I 
776 951 
781 .361 

I 
1077.931 
1084.171 

1494.391 
1499.541 

I 
1724.181 
1728.351 

I 
704 701 
709201 

I 

283.741 

263.74 1 

352 761 
355141 

I 
374.631 
362.571 

349.291 

354.611 

217.471 

126.34! 

94.23 . 

94.031 

164.66 ' 
164.59 

129.64 

83.27 

123.771 

171.411 
97.85! 

85.81 1 

80.25 1 

88.871 

88.901 

179. 55! 
141.82 i 

I 
223.931 

92.21 1 
92.C61 

664.301 
222.61 

I 
636.151 
233401 

15991 1 
159.861 

193451 
171.04 

237.62 
237.67 

263.67 

263.72 

220.001 

220.001 

I 
180001 
180.001 

1242.92 

72.00 

133.10 

44.301 

92.401 

9220 i 

117.401 

93421 

92.311 

92.561 

0.73 ' 
0.81. 

1.00 ' 

1.01 1 

1.01' 
1.01 ; 

0.92 
1.00 

0.92 , 

0.90 ' 

0.95 

1.03 ' 

1.01 1 
1.00 

1.001 

1.00· 

0.89! 

0.90 

0.941 
0.98 

I 
1.001 
1.01' 

o.o5i 
0.121 

! 
0.21 j 

0271 

0.95! 
0.91 

0. 98 

0991 

0.951 
,0.941 

0.481 
0.48 

0.281 

0.28 

0.18 1 

0.18 

0.33 
0.31 

1.00 

1.00 i 

0.981 

0 971 

0.92 
0.941 

0.98 . 

0 961 



• ! I 

4057.001 1000.70 ' 1065.381 1065.38 ; 1066.56 ; 0.006406 : 8.951 530.83 2n.58 0.86 

0.729 4057.00' 1000.701 1065.33; 1065.191 1066.n ! o.oon06: 9.65 · 423.27 131.48: 0.93 . 

I I I I I 
4057.001 1056.801 1061.82 1 1061.821 1063.23! 0.0061261 10.441 515.91 212.23 · 0.87' 

4057.001 1056.801 1061.821 1061.82 i 1063.301 0.006287 10.57i 471.80 154.02 · 0.89 

I I I 
4057.oo i 1053.001 1057.551 1057.55 1 1058.471 0.005501 ! 8.46 ' 67164 399.n ; 0.80 . 

4057.00 1053.001 1057.47. 1057.471 1058.74 1 0.007169 · 9.51 1 495.09 197.28 ' 0.91 

I I I 
4057.00' 1047.201 1051.791 1051.79, 1052.801 0.006430 · 8.25 733.66 807.37 0.84 

4057.00 1047.20 ' 1051.931 1051.931 1053.03 , 0.0073701 9.01 1 541 .52 235.00· 0.90 : 

I I I 

4057.00 1042.50 1047.92 · 1047.92 : 1048.78 , 0.004322 ; 7.n • 651 .13 504.73 0.71 i 

4057.00 1042.501 1048.05 ' 1047.26 : 1049.09' 0.004613· 8.18 496.05 133.67 · 0.74 · 

I I I 
4057.00' 1038.501 1043.71 : 1043.71 ! 1044.901 0.004574 9.361 549.65 294.12 ' 0.76 

4057.00 · 1038.501 1043.271 1043.27 i 1045.101 0.007412 ; 11.161 392.51. 112.70 · 0.96 : 

I I I I 
4057.00 1035.001 1040.85! 1039.701 1041 .56 ' 0.002920i 7.10: 629.76 184.n 0.60i 
4057.00 1035.001 1040.84: I 1041 .54 ' 0.002833 ' 6.981 618.25 163.36 0.59' 

ITuthiU 
I I 

4057.00 1 1033.001 1039.051 1038.1 2! 1040.101 0.004404 : 8.24 i 492.20 123.11 1 0.731 

{TuthiH 4057.00 1033001 1039.061 1038.121 1040.11 1 0.004.368· 8.22! 493.63 123.251 0.72 1 

· -

• 



• HEC-RAS Plan· FIS River: Tractor Wash Reach· Downstream 

!Oo.Ynstream - 2.731''', •. 472.001 1448.701 1451 .921 1451 .92 [ 1453.11 1 0.025608 ' 8.88 ! 57.00 ' 25.77 ; 0.98 1 

IDcr..nstreain 2.731 ····~ •• 472.001 1448.701 1451.91 1 1451 .91 1 1453.12 ! 0.026321 1 8.96 1 56.05 1 24.00 1 0.99 ' 

I • · ·_.;:.- ·'· ,.:L· •. · I I I 1- ! I I I I 
IOo.Ynstieam · 2635 ·"' · ·• I 472.oo i 1426.oo l 1429.24 : 1429.24! 1430.151 0.0312361 7.65 i 61 .72 1 1.00: 
!Downstream ·· 2.635 · ·' .::( 472.ooL 1426 oo l 1429.23 , 1429.23 ! 1430 15 l 0.031383 1 7.68 ! 61.47 ! 34.00 i 1.011 

IOo.Ynstream · 254 ·-.. ·;i·• ': 472.00 1 14C6.4DI 1410.161 1410 16! 1411.16 l 0.0309261 58.85 j 30.99 / 1.01 J 
!Oo.Ynstream 254· •,.,·_· · 472.00 1 14C6.4D I 1410.161 1410.161 1411 .16! 0.0311491 8.01 i 58.89 ' 30.00 1 1.01! 
I ·• ·,··::.··· f.,............ I I I I I 
lOo.Ynstreain . !2.442 >· .: 472.001 1391 .701 1394.42[ 1393.99 1 1394.801 0.013480 1 4.% 1 95.56 ! 57.08 ; 
1Do.Ynstream 12442 47200! 1391701 139442 ' ' 1394 801 0 013418 4 94 ' 95 86 1 56001 

! I I I ! i ! ! ! : i 
i Oo.Ynstream .. J2.387 .:'·•" ..•. 472.001 1385.801 1388.161 1388161 1389.04 1 0.0314051 7.51 ! 62.82 ' 36.22 1 1.01 1 
i Downstream . , 2.387 . 472.001 1385801 1388.141 1388.14 ! 1389.04 ! 0.0318201 7.61 1 62.01 i 35.00! 1.01 1 
I ..... '' .. . .-,;>-;::::.: I I I I I ; i I I i 
t Oo.Ynstream .. · 2.341 -'~'.; I 472.001 1380.501 1383.30[ 1362.89 1 1383771 0.013702 ! 5.591 90.23 1 52.96 o 0.691 
i Downstream .. 2.341 · .. , 472.001 1380.50 1 1383.291 1382.89 j 1383 761 0.013808 : 5.60 89.891 52.00! 0.691 

! ::•··. ·::·c>··'·> : I I I I I I I I I 
! Downstream .. 12.288 l~ I 472.00 , 1375.20! 1377.35• 1377.35! 1378.02 1 0.034033 1 6 .57 1 71 .88 1 54.47 1 1.01 , 

IOo.Ynstream . 2.288.," I 472.00 j 1375.201 1377.341 1377.34 1 1378.021 0.0335391 6.60 1 71.53 1 53.001 1.00 

i ;· ..;..; .. :·.:;<l:!>·' :.,, 

I I I I I I I I I I 

I Oo.Ynstream 2.238 • ;,:_,: •. : 472.001 1369.60 1372.23 1 I 1372.59 0.0111001 485 1 9745 1 51 .87 1 0.61 
' Oo.Ynstream·· · 2.238 ;":::;. .. 472.001 1369.60 1372231 I 1372.591 0.011096 1 484 i 97.601 51.00 1 0.61 

! ..... , ..... ;c •.•••.•. , f:;/iJ>'! ::;' I I I I I I I 
f Downstream ... · 2.186 ':::: ·,..:-· 472.001 1388.30 1369.301 1368.701 1369.56! 0.010697 1 4.101 115.131 74.13! 0.561 

1 Dowristream ... 2.186·'···· . ;.~ 472.00! 1368.30! 1369.30 / 1368.70! 1369.56! 0.010743! 411 1 114.89 i 73.96 1 0.56 

L ....... .=. ~ ····-~"<. I I : I I I I I I ' 
1 Oo.Ynstream . 2.144 :·.~ ........... 1 472.00 ! 1362.40 1 1365.00 i 1365.00 ! 1365.82 1 0.028280 : 7.361 67.42 i 44.13 1 0.97 
I Oo.Ynstream .... · 2144'.-.-':.': ·::- 1 472.00 1 1362.401 136500! 1365.00! 1365 82 1 0.028097 1 7.34 1 67.41 i 4300 1 0.96 

I ;>>= ··~··1'·0 ··:,-., .... l I I ' I I ! I I 
1 Oo.Ynstream ··· 2.092 ••H•'•''·'•·• ·I 472.001 1359.00 1 1364.28! I 1364.38 i 0.001261 : 2.591 195.82 ! 6067 1 0.23 

• ! Oo.Ynstream 2. 092 ,,,:;_,_ .. ,_;,. I 472.001 1359.00 1 1364.241 ' 1364.341 0.001303 1 2.62 1 192.95 1 59.oo l 0.23 i 

! ·;,·.-, ··.:.>·: 1'•.,;.•;;\it·,u ......... l I I I i I I I I 
! Oo.Ynstream • . 2.047 ;•·::: =:~·:, I 943.001 1356.001 1362.06 1 1362.06 ! 1363.11 0.0200771 8.81 1 139.20! 76.25 1 0.89 

I Oo.Ynstreaffi · 2:04T: <!:······ 943.001 1356001 1362.15 1 1362.151 1363.101 0.017744 1 8.44 ! 146.00 1 76.00 1 0.84 

L :··.··::···,········· ···.···,:./}.:., .. ,. I I I I I ! ! I 
I Oo.Ynstream · . · 1.985 ... ,. 943.00 1 1350.101 1353.461 1353.07! 1353.951 0.0121481 5.88 1 197.66 1 132.91 1 0.67 
! Downstream. 1.985 ' 943.00! 1350.101 1353.391 i 1354.07 1 0.016728 i 6.68 1 145.041 6694 1 0.77 
' · .... ·'•.,:· .... . I I ! ' I i I I ! 
! DownStream · 1.93 . . I 943.001 1344.70 1347.66 1 1347.66 ! 1348.601 0.030395! 7 77 [ 121.42 1 65.80 1 1.01 
! Downstream 1.93 · ,::,,, 943.001 1344.701 1347.871 I 1348.631 0.021221 ! 6.981 135.02 1 65.oo ! 0.85 

i .. . ,;~r.:' ~{<-;;~-~ :: ~:·· .. l I I J I I I 
1 Oo.Ynstream .i .862 > :· 94300 1 1339.00 1341 .69 j 1341 .13 1 1341.98 1 0.011229 1 4.761 238 36 1 136.92 0.61 
l ~t;eam ,· 1.as2·., ... :;. .... 943001 1339.00 1 1342.051 1341 .53 1 1342.571 0.013393 1 5.77 1 163.44 1 73.00 0.68 
' ... ·· __ : .~::~)::~.;:> .: · .. I I I I 

I I 
I I I ' I 

! Oo.Ynstreilm : 1. 769'::·:/'""· 943001 1329.00 1332.49! 1332.49 1 1333.581 0.0273501 838 1 114541 59.47 0.99 

i Downstream ·'· .1,768 '>"'>'"•" 943.00 1329.001 1332.52 j 1332.52 ' 1333.56 0.0262991 8.28 1 116051 59.00 0.97 

! .......... ... .:.+ .. •'.·•· I I I I I I l Oo.Ynstream .. 1.669,-i'•.::. ,. 943.001 1321.501 1330.64 1 I 1330.67 0.0001371 1.43! 955.99 1 184.50 0.09 

I Downstieam ·1.669-"•:·' ~·--

. -~· 943.00 1321.50 1330641 I 1330.66 0.0001371 1431 955.271 184.00 0.09 

! :: .. ,:..';:-~-:: .. "' I I I ! I I l I 
LDownstream 1.58 ·· .. ,.. .... 943001 1314.80 1 1330.66 i I 1330.661 0.000001 1 0.31 1 356056 1 340.60 1 0.01 
I Oo.Ynstreaffi . 1.56 :- .. 'i•' ,<,:;,_·: 

943.001 1314.80 1 1330.851 I 1330851 0.000001 1 0.31 1 3579.251 340.00 1 0.01 

L :;'>•:·<. I I I : I I I 
!Oo.Ynstream 1.478 /''-'" ·· I 943001 1328.00 1 1330.081 1330081 1330.52 1 0.019073 1 5.32 1 177.44 1 209.63 1.01 
I Downstream'/> 1"478 •';\'• . 943001 1328.00 1330.101 1330.101 1330.52 0.0181591 5.24 1 180 13 / 210.00 0.99 

i ·'.F.: ..... ·,·:.-·,,.,.:· .. I i I I I I 
! DownStream > . 1.416' s..'•' ..... 943.00 1324.00 1328.391 I 1328.491 0.001946 1 263 / 419.19 1 201.92 0.27 
!Oo.Ynstream 1.416'" .. :· ..... 943.00 1324.00 1328.38! I 1328.48 0.001954! 2.63 1 418.18 ! 20000 1 0.28 
I . . : ;::._. I I I ! I I 
! Oo.Ynstream 1.364 94300! 1322.50 1326.39 · 132639 ; 1327.091 0.027917 1 7.24 . 156.661 114.14 1 0.96 

I Oo.Ynstream 1.364 i 943001 1322.50 1326.40! 1326.40 i 1327.091 0.026927 1 7191 159841 112.72 1 0.94 

I .. i I I I I I I i I I 
[Downstream 1.298 943001 1314001 1325.561 1318.26! 1325.59 1 0000063 1 092 1 1653.05 1 471 .44 1 0.06 

i Oo.Ynstream 1.298 ... 943001 1314001 1325.56 i 1318.261 1325.591 0.000063 1 0.92 1 1652.951 470.00 0.06 

• I .. .•.. ·,, ... 1 I ! ! I I I I 
!Downstream 1.21 : ...... I 943001 1324.00 1325.05! 1325.05 1 1325.391 0.020315! 4.771 202.85 1 303.97 1.00 

i Downstieam 1.21 ··· I 943001 1324.00 1325.05 ' 1325.05 1 1325.39 0.020271 1 4.78: 202.51 1 302.001 1.00 

I )• ...... .. ·•• .......... ·,! I I I I I _l I I Oo.Ynstreain · ···· 1:196 .'· ··I 943001 1315.00 1317.451 1317.45! 1318.141 0.01550!l l 6.72! 142.70 1 103.931 0.99 



• 

• 

• 

i<· .•• Readl :-·.,cc W Rive<Sta ·:cc: QTotai A··I MinChEr _L W.S.EieV i··· CritW.S: ''LL E.G.Elev I E.G.Siope -J· · Veta-ri · l FlowArea I TopW!dth ' l Froude#CH I 
i · ,,_; '··'·'' · ·_,,.(:·:n·:,.'<'· .•-·x(dsj :--.::C [. '''"·- (ft) -·i'· l --:<': (ft) ''<'_.,-1 ·· (ft) 'l ·-·,'- (tt) ·_, -l·':c(M!) ;: 1-. (fils) -" ·I .:. (sqfl) ·I· (tt) I '-c"·'-•' I 

i0ownstream •.•i•'i 1.196 ' .... · 943.001 1315.00! 131744! 1317.44 ! 1318.14! 0.015497 ! 6.74 ' 142.02 i 102.001 0.99 ' 

l·····' ''·:->•:·•.::' l I I I I I 
Downstream .''''. ·t13T •.i:!i/:::- 1295.001 1303.001 1307.16! 1307.16! 1308.62 1 0.010497 1 10.31 1 165.83 i 

·Downstream ··.: 1.137 •·;]l~i'·.- 1295.001 1303.001 1307.22 , 1307.22 ' 1308.61 ! 0.009786 ' 10.07 i 169.73: 
i<·• ....• :r-•. '\,;_.< ..•.•. , •• ,.,.:,. .•.• ,.. I ! i I i I i 
!DoWnstream ·•. · 1.085 .,;'.;;:; . .::' 1295.001 1294.00! 1299.69 : 1299.69 i 1301.12 1 0.013311 ! 9.62 i 134.67 1 

!Downstream :···: 1.0as Ji' . 1295.001 1294.00! 1299.68 · 1299.68 1 1301.121 0.0133281 9.64 1 134.29 1 

. _ _.,,,. ... ,,,.T:.:·:.-:·.:· ·······: ·······::-••··· I I I 

!Downstream 1~011 ·v.: .. : 1295.001 1280.00 ' 1286.76: 1286.76 • 1288.54! 0.012677 1 10.71 1 121.82 1 

Downstream · 1.017 ; 1295.00 ' 1280.00 ' 1286.74 ; 1286.74 • 1288.54 l 0.012764 10.78 ' 121.00! 

i· · · ': ··- :..:_ •·-·· ... · .... ::.:,.::::-:;.: ·: I I l 
!Downstream ,, .. _0.955 ,.o; .. :,. 1295.00! 1271 .50 1277.38 1277.38 ' 1278.87 1 0.013245 9.80 ' 132.08 1 

!Oownstream::hr 0.955 .:.,t;.;; .. :· 1295.oo i 1271 .50: 1277.351 1277.351 1278.87 1 0.013396 ! 9.901 130.751 

I J 
!Downstream . 0.894 ••.• , 1295.001 1264.00 , 1269.27 : 1269.27 1 1270.71 1 0.011079 ' 9.71 ! 146.141 

!Downstream ·- 10.894 ;.,;::;:;:: 1295.001 1264.00! 1269.33 : 1269.33 ! 1270.701 0.0103991 952 1 149.84 1 

1-· ,,_ •.. _ ... , .. ,.. ., ..... "'"'"·' I i I I 

Dowristrean1 ,._. 0.828 i.:,J: 1295.00 1 1257.00! 1261.731 1261 .73 1 1263.17 1 0.011246! 9.76 i 14628! 
,Downstream '': 0.828 'i'S 1295.00 ! 1257.00 ; 1261 .77 · 1261.771 1263.17 ! 0.010708 · 9.61 : 148.82 i 

!OoWnstream'.:;;:: 0.786 '/;i;'::c:.;.· 1295.001 1252.001 1255.42 1255.42! 1256.78 j 0.011903 1 9.71 i 157.09[ 

uowns<ream .E 0.786•:r.U:;;• 129500! 1252.00 1 1255.451 1255.451 1256.-771 0.011477 1 9.60 i 158.83 1 

JOoWriSlream '-·~ a.72 ·:;i/Wt< 129s.oo l 1246.60 ; 1249.8o ' 1 1250.161 0.0059951 6.05 1 336.81 ! 
iOownstiE.am .:,,_;;·- 0.72 :;:·.:: .. •·• 1295.001 1246.60• 1250.23 • I 1251.201 0.009518 1 8.47 1 195.11 1 

I 
Downs!re3m "·'· 0.529'\.';•F'' 1648.001 1241 .101 1244.53 i 1244.53 ! 1245.76 : 0.013414 1 185.45 : 
Downstream ··-;; .. o.629 .. ,c;.<:·· 1648.ool 1241 .10! 1244.54 . 1244.54 1 1245.761 0.013111 ! 8.86 1 186.32 1 

'I 

!Downstream \1·_ 0.549 .. ,;;:::·· 1648.001 1235.40! 1239.66 , 1239.43 ! 1240671 0.007622 ! 830 1 251.32 J 
!Downstream '•'. 0.549 1648.00! 1235.40 ' 1239.64• 1239.43 1 1240661 0.007861 · 8.391 247.71 ! 

.Dow!istieam ) ·. 0.504'"'iW:'f\· 1648.001 1233.60! 1237.17 ! 1237.17 1 1238.341 0.012655 1 8.74 i 197.44[ 
· o.504 ';·,,,,;;.S!!':,~ 1648.oo l 1233.601 1237.19: 1237.191 1238.341 o.012184 ! 8.64 [ 199.93 1 

I· :c:•''::-,.·,,-,, ... _.,.,.,,,_.,_ >·'--"- I I I I I 
!Downslieam ..•. , o.455 . ,.,, - 1648.ool 1230.oo l 1234_92 1 1235.671 a.oo5667 l 7.89 ! 332.62 1 

Downstream :;., 0.455 •'"'':::;y 1648.oo l 1230.oo l 1234.901 1235.661 o.oo5803 1 7.95 ! 329.04 1 
I ··- ._,,..... . ...•. ,, ... _. "'"' I I ! I I 
!Downstream .. o:3a9 ']:<'H:,.- I 1648.001 1225.301 1231 .04 1231 .04 1 1232.84! 0.011 414 ! 10.78 1 158.67 1 
[Downstream -"• 0.389 /'j'U'! 1648.00[ 1225.30 [ 1231 .08 · 123108 j 1232.84! 0.010990! 10.66 1 160.75 [ 

' Downstream '+ 0.347 "·'):-;;:;;•[ 1648.oo l 1222.101 1228.32! 1228 32 j 1229.78 1 o.o1=1 9.761 174.82 1 
!Downstream·. 0.347 ;/':)H•· 1648.001 1222.70! 1228.32; 1228.32 ; 1229 78! 0.012150! 9.74 1 174.96 1 

65.53 ! 

64.00 

47.38 ! 

47.00 1 

36.351 
35.00 : 

44.95 
44.00: 

64.31 ! 
64.00 1 

59 87 1 
59.00 : 

65.41 1 
64.00 j 

152.76 1 

83.001 

76.851 
76.00 i 

134.051 
132.77 1 

93.94 1 
93.00 

139.71 
138.00 

53.01 
52.00 

67.11 

65.00 1 

0.95 

0.92 . 

1.01; 

1.01 

0.99 

1.00 : 

1.01 
1.01 ' 

0.95 • 

0.921 

0.961 

0.96 . 

0.671 

0.87 1 

I 
1.00! 
0 99 j 

o.eo: 
0.81 

O.?Ot 

0.71 

0.98 
0.96 

0.99 
0.98 

,_...1 Oownstr-'--~eam_· ..._,. •..,.· ·ro.c:.2"'5-,L
7
·T,.,.•:-,"'•'....,; ..._,--'-'1648:.;.:.;·.:.:oo+-l _1c.::2.:.:19::.:.30:.::.;-l _...:1=22=3.:.::.35.::cic... ___ 1223.351 _ _:.:122=-:.:4-.:..7 4'-'ll_-'o"-.0'-'1-'-1350:.:.:.J,_ !, ---'-9-'.54-+-l __ 1 8_7-'-.1-'-6.,_1 - ---'-81-'-. 1-'o+l ___ ..:.o-:.:.964 

'~ ',', ~~]--;;-;-+: ~ --;-;;-;-·~-.f----;;-'~-;-;;...l! --12-23 ___ 39+! --;-;-:;-·~-:+! --;-·~-1-~-:-=-",!f----::-;-;;=', i--835=~~-::7-::·~=;if-1 --: 00-=~~-=·~c::-9+-, ----;---4; 
!DoWnstream :.::- o.095 ·i:-i',c,;:.: 1648.oo l 1203.50 i 121s.551 121s.n 1 a.ooo105 l 2.oo l 891 .34 [ 11o.161 0.11 
iOownstreaffi ::;. 0.095 i1H\-"}K:' 1648001 120350! 1215.82 ! I 1215.88 ; 0.0000991 1.951 90947 1 109.00 1 0.11 

I DownStream. .... O.il37 i-0::::;.;,.. 1648.001 1210.00 [ 1215.42! 1214.24 i 1215.62 1 0.001787 1 3.95 ! 612.81 1 316.12 1 0.38 1 

loownstreain.:::::: o:ro7 ;:/cf:'"/ 1648.001 1210.001 1215.441 1214.11 1 1215.77 [ 0.002478 1 4.67 [ 381 ss l 148 oo l 0.45 ! 
I ··'''· ''· ,,.,,. .. : ,.,,,,,:,_y,, _ _..,<. I I ! i I I I I I I 

!Downslieam a ·::... "L•''·'' 3011.001 1210.90 ; 1213.741 1213.74! 1214.69 1 0.008912 ' 8.11 1 425.86 1 245.50 1 0.95 

~~ Down~.:.:•.:.:tr•=am~~o~-~-L_..:.30~1~1-..:.00~1 _ _ 1.:.::2.:.:10~. 90~· -.:.:1..:.21.:.::3::.:.7_:4 ___ ~12~1~3~74~1 _ _:.:12::.:14~- .:.:70::.:I _.:.:0::.:. 008==966==-; __ ..:.8.:...1.o...4'_· -~409:.::.:...4:.:.9_i _~2.:.:10::.:. 00=-' ---~0-~95[ 



• 

• 

• 

Table 3 HEC-RAS Output Summary Tables for Post-Project Conditions Models 

HEC-RAS Plan- Design River: Tuthill Wash Reach· Tuthill 

~.: .. ,:.· ··- r ,: .•. :·····;:o,x.:~;·•· !· ·""'(cts) . ·· j·_.::c::ccnr· I+· i·'r''··• (!!) · ,., ••.••• j'-: '·"' (ft) ·: ..... :• I··· •. (It)' .... ·::- , .,.. •. (Mt) ·:·.: •• :f·: ··. (ttis) ••· j···- (sqn) · j_ ·· (tt) ·: fc·c, ... ·:·--·::f=''· .•. , 
Tuthill •••· .:t'.i 10003.n ····· I 1414.ooi 1226.601 123().621 1230.621 1231 .29! o.008441 I 7.88 253_05 · 197.45 : o.92 

·Tuthill -. l10003.n "''' 1414.00 [ 1226.601 1231.221 1231.22: 1232.28 : o.oo7564 l 8.7o 197.94 · 94.18 1 o.90 

Tuthill \'· "': j-1()0():;.63 .:·: 1414.00! 1218.201 1222.22 1 1222.22 [ 1223.71 1 0.008767! 9.88 · 150.26 54.96! 0.991 
Tuthill .· · !10003.63 - .. 1414.001 1218201 1222271 1222.27! 1223.701 0.008314[ 9.72 152.921 55.04 0.96 ' 

.. · •: ! • -' '"'' I I I I I l 
Tuthill •,;•,,::· !10003.53 '''' 1414.00! 1214.801 1217.25! 1217.251 1218.151 0.010635 7.63 · 190.79 : 112.54 0.991 

Tuthill · x:-........... U0003.53 ·· ... ·••· 1414.oo ; 1214.801 1217.261 1217.261 1218.151 o.o10455 l 7.59 191 .821 11 2.52 ; o.991 

Tuthill .,.,_;:.: 'i-10003.43 ······'· 1414.00 : 1213.501 1216.81 1 1216.901 o.ooos901 2.53 . 621 .38 . 238.78 . o.26 

Tuthill ,,_._. .. ,, ·110003.43 '• · 1414.001 1213.50• 1216.82 i 1216.93! 0.000682 2.70 ' 527.58 174.69 0.271 

Tuthill .· · .. ·!10003.34 ···. 1414.00, 1212.301 1216.41 ! 1216.54 ! 0.000914 2.97 522.45 · 196.90! 0.281 
Tuthill ·· •·. ··· !10003.34'':::. 1414.00 : 1212.301 1216.41 1 1216.54 ! 0.0009141 2.97 522.45 . 196.90 : 0.28 

Tu!hill·'•:';i. '•"• 110003.32 :''" I 1414.00 ' 1211.001 1216.341 I 1216.431 0.0004161 2.42 : 603.91 1 160.841 0.20 
Tuthill '"· •... ; 110003.32 "' 1414.00 [ 1211 .001 1216.34! I 1216.431 0.0004161 2.42 · 603.91 ' 160.841 0.20 
··:; ...... : ·: .... '"l ::.···· I I I I I I I I 
Tuthill · . -~ 1 10003.31 ·' .. 1414.001 1205.801 1216.361 I 1216.421 0.00011~ 2.05 . 810.45 ; 148.031 0.1 21 
Tuthni ·•E,;..;"'.··h 0003.31 ·'':.'. 141 4.00! 1205.801 1216.361 I 1216.421 0.0001191 2.05 810.45 i 148.031 0.12 1 

"'" ·I ·· .. I I I I l 
l'uthiF::~.'O:':'. 10003.30.:'' 1414.001 1205 sol 1216.331 1209.351 1216.41 1 o 000036[ 2.72 : 662.25! 94.641 0. 151 
Tuthill·'·:·::·/ 10003.30 ·; 1414.001 1205.501 1216.331 1209.35 1 1216.411 0000036_1 2.72- 662.25' 94.64 1 0.15 

Tuthill: .... :.·:· :·_10003.28 ,.,.. Culvert: I I I I I 

Tuthilr<:J· ''·· !10003:27 .. ;::· 1414.001 1205.001 1208.891 1208.891 1210.42 0.002164 10.68 ' 150.191 50.31 0.95 
Tutiiin:t: : ..... 11000327 ·:· · 1414.00 1 1205.00! 1208.89 i 1208.891 1210.421 0.002164 10.68 . 150.19! 50.31 1 0.95 

Tuthill.: ":· ·!' 110003.26 •: .. 1414.00 1 1204.501 1208.831 I 1209.271 0002482 1 5.62 , 278.681 80.631 0.48 
Tuthill>/:'• '!1:10003.26 .,.. 1414.00 1 1204.50: 1208.83 : I 1209.27 0 002482 1 5.62 ' 278.681 80.63 0.48 

Tuthill "'':" .· ··'·!9655·. ,...... 3011 .00 1 1203.001 1208.261 I 1208.69 1 0.002311 5.25 : 573.341 137.891 0.45 

Tuthill .'::';•)\' !9655·!· . '"" 3011 .00 1203.001 1208.261 I 1208.691 0.002311 5.25: 573.34 1 137.89 0.45 
. .• ,, •. . /'"·'· I I I I ! I 

Tuthill-''.·_.,::· 930o ·. ····<··"'· 3011 .001 1200.90 1 1206.351 1205.431 1207.35 0.0059561 

· .. :. ' .... , .. ···': I I I I I 
Tuthill . ... :: 9100 - •.-<;: 3011.001 1199.681 1203.99f 1203.991 1205.621 0.01235~ 
Tuthill·: ·;•t·" 9100.•:·• ··' . 3011.001 1199.681 1203.991 1203.99 [ 1205.62 1 0.0123591 

Tuthill ~.···!:·., 18900 .,;,.,;;.... 301 1.001 1198.471 1202.881 1201 .881 1203.55 1 0.0048891 

Tuthill.•. ·> .. ::::.18900 ' 3011 .001 1198.471 1202.881 1201.881 1203.55 0.0048891 

Tu!hill:' •; ;: .':•·•· ·· asOo .::·: ·•,•."'''''· 

Tuthill .,.,_.. . .o -:.. 8300. ·.... .. .. 
·: ... -.:"·',·.';:: 

Tu!hill··; ' ·. !8100 ,;:·c 

Tuthill T700 
I .,. . I 

Tuthill ,. .. :1'7500 .. · ,, ..... ::.::I 

Tuthill ;: i7300 ·.·. I 
Tu!hill ... ·:17300 ;::.' ···'·':' 

Tu!hill' . ·... ::: • -7100 ..<:.:. 
Tuthill :• 17100 

I I I I I 
3011 .00 1197.241 1200.801 1200.60 1 1201.96 0.012909 
3011 .001 1197.24 1 1200.601 1200.601 1201.96 0.0129091 

I I I 
3011 .00 1195.871 1200.791 1200.98 0.001061 
3011 .00 1195.871 1200.791 1200.98 0.001061 

I I 
3011 .00 1194.761 1199.96 1 1198.50 1200.57 0.003687 

3011 .001 1194.761 1199.96! 1198.50 1200.57 1 0.0036871 

I I I I I 
3011 .00 1193.541 1197801 1197.71 1199.29 0.0114251 

3011.001 1193.541 1197.801 1197.71 1 1199.29 0 0114251 

I I I I 
3011 .00 1192.281 1197.601 1198.03 0.002502 
3011.00 1192.281 1197.601 1198.03 00025021 

I I I 
3011 .00 1191.061 1196.11 1 I 1197.1 8 1 0.0070741 

3011 .00 1191 .06 i 1196.11 1 1197.181 0.0070741 

I i I _l 
3011 .001 11 89.801 1195.131 1195.94 1 0 0047291_ 

3011 ool 1189.801 1195.131 1195941 0.004729 i 

3011 .001 1188601 1193.36! 1194.651 0.0084231 

3011 .00 1188601 1193.361 I 1194.651 00084231 

3011.00 1187.021 1192.201 1193.181 0.0057471 
3011 .001 1187.02 1 1192.201 1193.181 00057471 

I 

10.25 1 
10.25! 

6.55 ! 

6.55 : 

9.361 

9.36 i 

3.45 ! 

3.451 

6.271 

6.27 1 

9.81 1 

9.81 ! 

I 
5.261 

5261 

8.321 

7.241 
724! 

9.14 i 
9.14 1 

7.93! 

7.931 

I 

458.33 ' 
458.331 

i 
373.94 
373.94 , 

293.681 
293.681 

459.501 
459.501 

I 
321 .531 
321 .531 

872.41 

872.41 

480.36 
480.36j_ 

I 
307.031 

307.03 i 

I 
572.921 
572.921 

362.061 

362.061 

415.T7 I 
415.T7! 

329.31 : 

329.31 ! 

379.74 1 
379.741 

I 

112.99 0.57 
112.99 0.57 

95.99 , 0.72 
95.99 0.72 

90.91 1.01 
90.91 [ 1.01 

_l 
139.471 0.64 
139.471 0.64 

I 
118.361 1.00 
118.36 1.00 

220.43 0.31 

220.43 0.31 

125.78 0.57 

125.78 0.57 

I 
95.88 0.97 

95.88 0.97 

145.68 0.47 

145.681 0.47 

100.91 O.T7 

100.91 O.T7 

105.34 0.64 

105.34 , 0.64 

90.551 0.84 

90.55 1 0.84 

97.06 0.71 

97.061 0.71 



• HFr.-RA~ P l::. n· n Pc:inn RivPr T11thill W::. c: h RP::.r-h· T11thill lr.nntintrPrl\ 
I Reach··:· River Sta' -- r· ..... a-rota~ '''I ;• MinCh 8 I' w.s. 8ev . f• CritW.S .. I E.G. 8ev • I . E.G. Slope ·I Vel CMI •· [ · Ra.w Area ··1- Top Width . · .. F ro00e # Chi 

I ·. _, _ _,;· . ,.:.·L.'"; I ~.:·' (ds) •' '· / ;,, ... · .. (11) ·: .. ,·· 1-·· ··::. (ftF ,' ·1: 
<n> •·•·•·· I (ft) · / .. "···: (Mtr •: .. I :J1lls) . j_ ,J~ · l · ·j_rtl ..... I · .,,. _..:r-r::r ; ~· 

iTuthiQ . .... 6900 .. ,..,,,, ..... 'I 6110.001 1185.11 1 1189.481 1189481 1191 .291 0.011818 10.87! 562.161 154.76 1.00 1 

iTuthiH 6900 .'- ·"··:;I 6110.00 1 1185.11 1 1189.48 : 1189.48· 1191.291 0 .011818! 10.87 • 562.16 154.761 1.00 
I· :··:i.:' ........ i I I I I I I j I i I 
I 

!Tuthln · ... · •· . 67oo • >·•·.s• I 6110.001 1183.231 1187.061 1187.06 : 1188.59 0 .012576 ' 9.92 , 615.791 203.92 i 1.011 

ITuthiD .·· . 6700 " ':.X\; 6110.00 ; 1183.23! 1187.061 1187.061 1188.59 ' 0.012576 1 9.921 615.79 ' 203.92 1.0 11 
I . .:.··.";; ....... i I i : I I i I I I I 

jTuthiD 6500"'''' .... 
6110.001 1181 .301 1186.11 1 I 1186.741 0 .003512! 6.35 ' 961 .991 238.691 0.56 • ... 

1Tuthlft =;·~ 

6500 ·'···· 
;:;:.: 6110.001 1181.301 1186.11 1 I 1186.74! 0.003512 1 6.35 ' 961 .991 238.69 ' 0.56 ' 

! -.,.:·-.:· ! i I I I i ! I ' I 
ITuthiH . ... 8300 ·, ·' .. 6110.001 1179.261 1183.97 : 1183.551 1185.541 o 009041 I 10.061 607.45i 153.48 0.89, 

/Tuthin . 8300 I 6110.001 1179.261 1183.97 , 1183.55 ' 1185.54 1 0 .009041 1 10.06 1 607.45! 153.48 ' 0.89 

I . . ... i I I I ' I I l I I 

!TuthiA · 6100 ~·I 6110.001 1177.481 1181.741 1181.74 ; 1183.541 0 .0118571 10.79 . 566.32 1 156.07, 1.00 
!TuthiU 6100 ······ I 6110.00! 1177.481 1181 .74 1 1181.741 1183.54 1 0 .0118571 10.79 566.321 158.071 1.00: 
I ..... I I I I I I I I I I I 

!Tuthin . 5900 6110.00 . 1175.40 ! 1180.231 I 1181.371 0.0064231 8.551 714.21 1 178.241 0.75 j 
;Tuthlo 5900 ..... 6110.001 1175.40 / 1180.231 I 1181371 0.0064231 a.ss: 714.21 1 178.24 ! 0.751 

i ... ,, ... ' I I I I I I I I 

iTuthiU .,. 5700 .•. : ....... 6110.00 1173 71 1 1178.351 1178.00 ! 1179.881 0 .0089041 9.92 [ 615.791 157.081 0.88 
iTuthift •. :•:.. ..... 5700 ........ ,, 6110.001 1173.71 1 1178.351 1178.001 1179.881 0 .0089041 9.92 1 615.791 157.081 0 .88! 

i 
.. I I I I I I ! I 

!TuthiU· ):'.,; 5500 •• ··•··:Y 6110.001 1171 .621 1175.91 1 1175.91 1 1177.801 00117001 11.041 553.501 147.531 1.00 

ITuthiA · 5500 '• ......... ,, 6110.001 1171.62 1 1175.91 1 1175.91 1 1177.801 0.011700! 11.041 553.501 147.531 1.00 
i ... ·· !. ·:::: .. :. "'" I I 

I : I i I 
1Tuthil ... .. 5300 '' ......... 6110.001 1169.551 1174.37[ r 1175.62 [ 0 .007329j_ 8.951 682.81 1 176.061 0 .80 
•TUlhiU •·• 5300 ....... 6110.001 1169.551 1174.37; I 1175.62 ! 0.0073291 8.95 , 682.81 1 176.06 f o.ao; 
! ...... •· 

,. ·······• ! I I I I I I I 
1TuthiO ... 5100 •::·>·· 6110.001 1167.89 / 1172.81 1 1172.181 1174.10 0.007247 1 9.131 869.281 165.831 0.80 
1TuthiD 5100 -.:-........ : •. 6110.001 1167.891 1172.81 1 1172.18! 1174.10 1 0 .0072471 9.131 669.28 165.83! 0.80 
I .... .. , ...... , 

·•:• I I 
I 

I I I I 
/Tuthill ·:· ; 4900 ··· ... :- .•. ,. 6110.00 1166.061 1170.381 1170.38! 1172.261 0 .0117491 11 .001 555.231 149.201 1.01 

!TuthiH '" 4900 ':'';., 6110.001 1166.061 1170.38 ' 1170.381 1172.261 0.0117491 11 .001 555.231 149.2Qj_ 1.01 

! ....... , .. , ... Is:> .•..• ,.,,. :.,. I I r I _l I I I 
iTuthiU.f .,; 4700 "' •;•;:tt-" 6 110.001 1164.151 1166.051 1167.99 [ 1169.71 1 0 .011341 1 10341 590.861 169.91 1 0.98 • /Tuthill ·" ,. 4700 .......... ·• ·:. 6110.001 1164.151 1168.05 / 1167.991 1169.71 0 .011341 / 10.341 590.86! 169.911 0.98 
! ..... ··.··.-;. .... :.::,'\-;;;. I I ' I I I I _l 
ITUlhiU : · · 4500 f•'••'';:' 6110.001 1161.961 1155.951 I 1167.481 0.0104381 9.931 615.251 176.37 1 0.94 
ITuthiU ···. . 4500 •:-r;(~i..~ 6110.001 1161 .961 1155.95: I 1167.481 0.0104381 9.931 615.251 176.371 0.94 
! · .......... ;.",; I I I I I I I I 
iTuthin 43oo ....... "' 6110.001 1159.701 1164.731 I 1165.65 0 .005731 1 8.501 718.981 166.141 0.72 
iTuthiU 4300 ,. 6110.001 1159.70! 1164.73 ' I 1165.851 o .oo5731 I 8.501 718.981 166.141 0.72 
i 

······ 
.......... 

I I ' I I ! I I I 
1 Tuthitl 4100 ••··••··. 6110.001 1157.701 1162.22 1 1162221 1164.18 0.0115981 11 .231 543.94 1 140.241 1.01 
ITuthiU 4100 :•·: .j 6110.001 1157.70 1 1162.221 1162221 1164.18 0.0115981 11 .23 j 543.941 140.241 1.01 
I 

........ ''> H "·:;o.;;;,.J-.. ...... :1 I I I I 1 I _l I 
/TUlhiU '. · • 39oo ·.·.Lc 6168.00 1155.001 1159.55! 1159.551 1161 .541 0 .011534J 11 .33! 544.831 137.99! 1.00 
!TuthiH· •+':.'<·: 39QO ',,;:·q;,.,; 6168.00 1155.001 1159.551 1159.551 1161.541 0 .0 115341 11 .331 544.83 137.991 1.00 
! .......... ... ;·.;·:,• ............ I I I I I l 
ITuthiD ,,:: .,.,. '•: 3700 <:""'" : 6168.001 1152.001 1156.79 i 1156.681 1158.731 0 .0093231 11.411 571 .52 1 143.86 0.93 
ITuthiU ·:,:?: .x;, 37oo ., .•..• :,,,,,:r· 6168.001 1152.001 1156.71 .1 1156.68[ 1158.731 0.0098551 11 .611 560.851 143.121 0.96 

' :.······· " ...... ·,., ....... ,"'' I I I l I I 
:ruthin ···•··.•· 1.994 ....... 6168.001 1143.50! 1152.381 1152.381 1154.901 0 .0062471 12.921 526.43 123.77 0.92 
!Tuthin . :·F• 1.994.2'·,. .. , 6168.00 1143.501 1152.441 1152.441 1154.901 0 .0060021 12.751 534.74 123.75 0.90 
I .. ..... ,., .. : 

I I I I I I 
\TuthiU · 1.898 .. 6168.001 1137.301 1145.531 1145.531 11 47.82 0 .0061751 14.41 [ 694.09 171 .41 0.95 
iTuthin: ..... 1:898 . 6168.00 1137.301 1145.241 1145.241 1148.01 0 .0074451 15.391 548.18 97.851 1.03 

i .,· ::"':: ... · ..... I I I I I I L I 
!Tuthill: 11.805 ·" I 6168.001 1127.601 1138.151 1138.151 1141 .02 ! 0 .0078451 13.601 454.041 85811 1.01 
ITuthiD ' 1.805 ·-·.: ............ 6168.001 1127.601 1138.171 1138.171 1141.02 0.0077561 13541 455.57 80.251 1.00 

I ... ·•·>');0'\\tt;: I I I I j_ I I 
iTuthiU· ) •.. 1.71 ··<::..:·· 6168.001 1120.001 1130.931 1130931 1133.59 0.0079761 13.101 470.64 aa88 l 1.00 
!TUlhiH 1.71: .: f''';:::. 6168.001 1120.001 1130.93! 1130.931 1133.59 0 .007976 1 13.101 470.64 88.881 1.00 

• 



• HEC-RAS Plan· Desig1 Rivoc Trader Wash Reach Downstream 

·,\.' Raach ·'c"''' Riversta ·· j ;.-,· aTotai ::~:: L. MinChEJ ' I ;c w.s.E!eV · ~· ciitw.s. '.J : E.G: . E~ev :: j E.G. Slope l ·: ve~on :fr FJow·Ania :· r:·TopWd!h . j· Froude#CN I 
,-.1,:;·· < .,,. •'i .,' ?·"''" ·> . [ .o:·:h' (cfs) .~·:tJ•,,-··, (ft) ;.:·},. j, ,'[ b(H) .. ·c, p ·. ·, (11).<1'1: I :• (ft) · ... :1 (Ml) .;.;,.;• j· , .• (His) '.:·,• f ;:;.•: (sqft)'! ''>• l ::;t~; (ft)_:·,·:·' f ·. ,:•:,~.,·. I 
Downstream ••. 11000.50 1648.001 1233.601 1237.171 1237.171 1238.34 ' 0.012655 ! 8.74 1 197.44 ' 93.94 : 0.98 

Downstream 11000.50 1648.001 1233.601 1237.191 1237.191 1238.34 1 0.012184 ! 8.84 199.931 93.001 0.961 
•· ' ., .. ,,,,,.,.... I I I I I I I I 

Downstream . 11000.45 1648.001 1230.001 1234.921 I 1235.67 1 0.005664 1 7.89 1 332.691 139.71 i 0.70: 

Downstream 11000.45 1648.001 1230.001 1234.90 1 I 1235.66 o.005799 , 7.95 329.13! 138.001 0.71: 

I I I I I 
Downstream · 11000.38 1648.001 1225.301 1231.041 1231.04 ! 1232.84 ' 0.011414 10.78 1 158.671 53.01 1 0.98 

Downstream . 11000.38 1648.001 1225.301 1231 .081 1231.08; 1232.84 i 0.010990! 10.661 160.75 i 52.001 0.96 

I I I 1 I I I 
Downslream 11000.34 · 1648.00 1222 701 1228.32 1 1228.32 1 1229.781 0.012222 ! 9.76 1 174.82 1 67.11 1 0.991 

Dowristream · ·< 11000.34 · · 1648.001 1222.701 1228.32 1 1228.32 1 1229.78 , 0.012150 . 9.74 1 174 96 i 0.98 , 

I I I I 
Downslream 1.1000.30 1648.00 ! 1221 .601 1225.50 1225.501 1227.001 0.010243! 10.55 J 178.01 1 0.95 

Downstream 11000.30 :· 1648.001 1221 .601 1225.501 1225.501 1227.00 : 0.0102431 10.651 178.01 1 61.21 / 0.95 1 

I I 
1648.001 1219.21 1222.351 1223.58 1 0.0135401 8.93 1 184.57 1 75. 371 1.01 

1648.001 1219.21 1222.35 1222351 1223.58 1 8.93 1 184.57 1 75.37 1 1.01 1 

I l 
Downstream 10458 ·• · · 1648.001 1217.09 1219.841 1220.B9 t 0.010418 ' 7. 22 228.271 105.851 0.67 1 

0ownstreani · "' 10458 . - · I 1648.001 1217.091 1220.08 1219.84 1220.89 > 0.010418 1 7.22 228.27 1 105.851 0.87 
.. ;;·" ... :,.. . ~·· , .. l I 

Downstream .}( .10325 .0' 1648.001 1215.01 1 1217.451 1217.43 1 1218.46 ! 0.013824 1 8.16 202.051 96.271 0.99 

1648001 1215.01 1 1217.451 1217.43 1 1218.46 • 0.013824 1 8.16 202.05 96.27 1 0.99 

Downslream :.:"· j 0195 .-·. I 1648.001 1212.931 1215.96 1216.53 1 0.005367 1 6.101 269.961 111 .121 0 .69 

DoWnslream :'··: 10195 "'' 1648.00 1212.931 1215.96 1216.53 1 0.005367 1 6.10 111 .121 0.69 
... ···:·:: ..... ·· 

Downstream. .jOQ67 • 1648.001 1210.82 1 1213.58 1 1213.58 ; 1214.66 ' 0013893 1 8.36 197.171 90.861 1.00 
Downsirnami 10067 .. 'p 1648.001 1210.82 1 1213.58 1 1213.58 ! 1214.66 ' 0.013893 1 8.36 197.171 90.86! 1.00 

1648.001 1208.71 1 1212.09 1212.44 ! 0.003210 1 4.74 348.00 125.37 1 0.50 

• 1208.71 

1206.591 
1206.59 

1648.00 

1648.001 
1648.001 

1212.44 : 125.37 1 0.50 

1.01 

DownStream" .· 9896.3 .. ···"· 

1212.091 

I 
1209.86 1 1209.861 1211 .19 i 67.421 1.01 

1209.861 1209.861 1211 .191 

0.003210 1 4.74 1 348.00 

Downstream 9898.3 

0.013274 : 177.871 

67.42 1 

9.26 

0.0132741 9.26 1 177.87 

Downstream :: .. 9820 '" ·" :.; .. :' 1648.001 1204.721 1208.74 1 1209.321 0.004797 i 6.11 1 269.69 89.24 0.62 
Dowiistream · · 9820 :, ... , ,.,,,.. 1648.00 1 1204.72 1208.741 1209.32 1 0.004798 ! 6.11 269.68 89.24 0.62 

... (_•.,. .. I 
3011.001 1203.001 1208261 1208.691 0.002311 1 5.25 573.36 137.89 0.45 

3011 .001 1203.001 1208.261 1208.69 ; 0.002311 : 5.25 573.34 137.891 0.45 

I 
3011 .00 1201.86 1207.421 1208.09 1 0.0037461 6.57 458.37 1 112.99 0.57 

3011.00 1201 .86 1 12o7.42L 1208.09 1 0.0037491 6.57 458.33 1 112.99 0.57 

Dowiislreaiii " 9300 ... 3011 .00 1200.90 1206.35 1205.43 1 1207.351 0.005951 : 8.05 374.06 96.01 0. 72 
3011 .00 1200.90 121);.35 1205.431 1207.35! 0.005956 ! 8051 373.94 95.99 0.72 

I 
Downstream ·~, 9100 .•. .- ·•. 3011 .001 1199.68 1203.99 1203.99 1 1205.62 i 0.012362 1 10.251 293.66 90.91 1.01 

3011 .00 1199.68 1203.99 1203991 1205.62 ; 0.012362 1 10.251 293.66 90.91 1.01 

• 



• 

• 

• 

5.0 EROSION AND SEDIMENT TRANSPORT 

5.1 Methodologies 

The purpose of this scour analysis is to estimate the required toedown depths for the 

proposed bank protection of the channelized segments in both portion of Tractor Wash 

and Tuthill Dike Wash. 

Because the channel segment for the culvert and transition areas are protected usmg 

concrete or grouted riprap lining, no bridge local scour estimation is necessary for this 

shtdy. Also, the subject channel segments are relatively uniform, so it is assumed that the 

general scour will be minimal. However, there is a be nd at the co nfluence of Tractor 

Wash and Tuthill Dike Wash and grade control structures are proposed to limit the 

channel bottom long-term erosion depth to 2.0 feet. Therefore, long-term 

aggradation/degradation, bend scour, sill scour, bed-form troughs, and low flow 

incisement were analyzed in this study. The following sections present the technical 

discussion ofthe engineering assumptions and methodologies used for the estimations of 

the above-mentioned scour components . 

The hydraulic parameters used in the scour analysis were from hydraulic modeling results 

of previous section. Soil analysis information was provided by Geotechnical and 

Environmental Consultants, Inc. (see References 6 and 7). Dt6, Dso, and 0 84 values of the 

channel bottom soil were estimated from the soil sieve analysis curves . 

5.1.1 Sediment Transport Capacity Estimation 

5.1.2 

The Empirical Power Relationship (Zeller and Fullerton, 1983) was used to 

estimate the sediment transport capacity for each reach of the channel. The 

representative cross sections chosen for the analysis are Station 98+98.3 for the 

downstream Tractor Wash, Station 75+00 for the channel segment of Stations 

between 69+00 and 96+55, and Station 49+00 for the channel segment of 

Stations between 43+00 and 69+00 of the Tuthill Dike Wash. 

Watershed Load Estimation 

In order to estimate the long-term aggradation/degradation trend of the channel, 

the watershed sediment load into the subject channel should be estimated first. 
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The inflowing sediment loads for the three segments were estimated in a previous 

study and are 5.52 cfs for the downstream of Tractor Wash, 5.58 cfs for the reach 

between 69+00 and 96+55, and 14.29 cfs for the reach between 43+00 and 69+00 

in Tuthill Dike Wash. 

5.1.3 Long-Term Aggradation/Degradation- Equilibrium Slope Analysis 

Equilibrium slope analysis was utilized to estimate the long-term gradation 

changes in the study washes . The equilibrium channel slope is defined as the 

slope at which the channel's sediment transporting capacity is equal to the 

incoming sediment supply. Under this condition, the channel neither aggrades 

nor degrades. When the present slope of the channel is greater than the 

equilibrium slope, the channel will degrade in order to reach its equilibrium 

slope. 

The calculation of the equilibrium slope, which the channel will conform to, is 

accomplished by using the definition of a channel in equilibrium. That is , Q s in = 

O s out, where Os in represents the supply rate of sediment into the channel and O s out 

represents the sediment transport rate out of the channel. 

The procedure begins with a determination of the sediment transport rate into the 

channel. The upstream sediment supply was assumed to be the watershed 

sediment load and to be in equilibrium. Since a uniform flow condition was 

assumed to exist in each of the channel reaches, Manning's equation was used (in 

an iterative process) to calculate the final equilibrium slope. The slope of the 

study reach was varied until the resulting sediment transport capacity equaled the 

incoming sediment supply for that reach. Once a slope was found at which the 

incoming sediment supply equaled the sediment load in the channel reach, this 

slope was assumed to be the equilibrium slope for that reach and the analysis of 

the next reach was initiated. This procedure was repeated until all reaches had 

been analyzed. A spreadsheet was developed to perform these calculations and 

the output files are included in Appendix D. The 10-year flow was assumed to 

be the dominant flow condition. Note that grade control structures are proposed 

to limit the channel bottom long-term erosion depth to 2.0 feet. 
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5.1.4 Bend Scour Estimation 

Zeller's equation (1981) was used to estimate the bend scour magnitude. The 

input data and calculations were shown in a spreadsheet output and included in 

Appendix D. The 100-year flow was used in the bend scour calculation. THE 

bend scour was calculated for Tractor Wash near Station 98+20. 

5.1.5 Sill Scour Estimation 

The equation recommended by the Bureau of Reclamation (1984) was used to 

estimate the sill scour depth at the grade contro l structures. The input data and 

calculations were given in a spreadsheet output and included in Appendix D. 

The 1 00-year flow was used in the sill scour computation. 

5.1.6 Bed-Form Troughs Estimation 

The relationship developed by Kennedy (1963) was used to estimate the depth of 

antidune troughs (below the existing channel bed) and the equation developed by 

Simons and Senturk (1977) was applied to compute the dune heights . Whichever 

is greater was used as the bed-form trough depth. The input data and calculation 

were shown in Appendix D. The 100-year flow was used in the bed-form trough 

estimation. 

5.2 Toedown Depth Estimation for Bank Protection 

WOO D/PATEL 

5.2.1 Scour Estimation Results 

The equilibrium slope analysis results show that the equilibrium slope is 

0.018500 ft/ft (0.010833 ft!ft design slope) for the downstream Tractor Wash, 

0.005220 ft!ft (0.006626 ft!ft design slope) for the channel segment of Stations 

between 69+00 and 96+55, and 0.005380 ft!ft (0.009719 ft!ft design slope) for 

the channel segment of Stations between 43+00 and 69+00 of the Tuthill Dike 

Wash. These numbers indicate that there is no long-term scour potential for the 

downstream Tractor Wash. Two grade control structures for the channel segment 

between 69+00 and 96+55 and 6 grade control structures for the channel segment 

between 43+00 and 69+00 are needed in order to limit the long-term scour depth 

less than or equal to 2.0 feet. 
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The low flow incisement is assumed to be 15% of the 1 00-year flow depth. 

Therefore, the low flow incisement is 0.4 feet for the downstream Tractor Wash, 

0.8 feet for the channel segment of Stations between 69+00 and 96+55, and 0.7 

feet for the channel segment of Stations between 43+00 and 69+00 of the Tuthi ll 

Dike Wash. 

5.2.2 Local Scour Components 

Sill scour is anticipated at the downstream side of the grade control structure. 

The estimated sill scour depth is 4.0 feet for the channel segment of Stations 

between 69+00 and 96+55 and 5.5 feet for the channel segment of Stations 

between 43+00 and 69+00 of the Tuthill Dike Wash. This type of scour will be 

limited to a localized area and can be significantly reduced or eliminated by 

providing riprap protection. Since riprap protection will be provided, this local 

scour is eliminated in the computation of the toedown depth. Bend scour also 

occurs in a local area near the confluence of the Tractor Wash and Tuthi ll Dike 

Wash and is estimated to be 1. 7 feet. 

5.2.3 Toedown Depths 

Toedown depth {long-term degradation + bed-form troughs + low flow 

incisement + local scour (if applicable)} x safety factor 

Downstream Tractor Wash Other Than the Bend: 

Toedown depth= (0 .0 + 0.9 +0.4) x 1.3 = 2.0 feet 

Downstream Tractor Wash Near the Bend: 

Toedown depth= (0.0 + 0.9 + 0.4 + 1.7) x 1.3 = 4.0 fee t 

Tuthill Dike Wash between Stations 69+00 and 96+55: 

Toedown depth= (2.0 + 0.7 + 0.8) x 1.3 = 5.0 feet 

Tuthill Dike Wash between Stations 43+00 and 69+00: 

Toedown depth: (2.0 + 1.7 + 0.7) x 1.3 = 6.0 feet 
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These results were used for the bank protection toedown depth design 

parameters . 
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6.0 DRAFT FIS REPORT DATA 

6.1 Summary of Discharge 

Table 4 provides a summary of discharges in FEMA format for the study area from Flood 

Insurance Study, Maricopa County Arizona and Unincorporated Areas, Volume 1 of 12, 

revised September 30, 1995. 

TABLE4 

Summary of Discharges in FEMA Format 

Drainage Peak Discharges (cfs) 

Area 
Flooding Source and Location 10- 50- 100- 500-

(Square 

Miles) 
year year year year 

Tuthill Dike Wash - At 

McDowell Road and the 14.56 I I 6,601 I -- -- --

confluence with Bulldozer Wash 

Tuthill Dike Wash- At Thomas 

Road and the confluence with 12.86 I I 6,110 I -- -- --
Caterpillar Wash 

Tuthill Dike Wash - At Indian 

School Road and the confluence 7.45 I I 3,0 II I -- -- --

with Tractor Wash 

Tractor Wash- Just upstream of 

the confluence with Tuthill Dike 2.I6 I I I ,648 I -- -- --

Wash 

--
1 Not Computed 

6.2 Annotated Flood Insurance Rate Map 

WOOD/PATEL 

The I 00-year effective FIS flows are contained within the proposed study reaches as 

documented in this report. Exhibit D contains the revisions to the effective FIRM panels 

040I3C2035 G and 04013C2055 F. Refer to Exhibit C for Post-Project Conditions 

Model Work Maps . 
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Flood Profiles 

Figure 2 contains the 1 00-year peak flow flood profiles for the Post-Project Conditions 

Models for the study reaches of both downstream Tractor Wash and Tuthill Dike Wash . 
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Appendix A 
HEC-2 Models Output Files 

Appendix Al 
HEC-2 Output for Regulatory FIRM Conditions 
Duplicate Effective Model (Tuthill Dike Wash) 

Appendix A2 
HEC-2 Output for Regulatory FIRM Conditions 

Duplicate Effective Model (Tractor Wash) 
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Appendix Al 
HEC-2 Output for Regulatory FIRM Conditions 
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~ 1•··········································· 

Tuthill2.0ut 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 

RUN DATE 18JAN02 TIME 15:45:38 

X X xxxxxxx xxxxx 
X X X X X 
X X X X 
xxxxxxx xxxx X 
X X X X 
X X X X X 
X X xxxxxxx xxxxx 

1 
~ l8JAN02 15:45:38 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 

~
, r1 

T2 
T3 

WHITE TANKS / AGUA FRIA AREA DRAINAGE MASTER STUDY 
100 - YEA.~ STORM EVENT FLOODPLAIN RUN FILE: 5.H2I 
TUTHILL DIKE WASH · WASH "5" - WHITE TANK STRUCTURE #4 NORTH 

J1 I CHECK INQ NINV IDIR STRT METRIC HVINS 

2 0 0 0.0044 0 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLDC 

1 0 0 0 0 0 0 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

38 43 1 53 21 22 
42 5 26 0 110 

NC .03 . 04 .03 .1 .3 
QT 2 4057 4057 
ET 9.1 

Q @ X1 = 0.000 TO Xl 1.012 EQUALS QAT I6CWT4 
Q 4057 CFS 

54 
200 

MATCH FLOODPLAIN INTO 100-YEAR PONDING WSEL BEHIND WHITE TANts 
STRUCTURE II 4 

X1 0.000 8 9940 10075 0 0 
GR 1042 9880 1040 9940 1034 9975 
GR 1040 10075 1050 10120 1054 10140 

ET 9.1 
X1 0.075 8 9960 10070 400 400 
GR 1042 9860 1040 9910 1036 9960 
GR 1040 10070 1050 10110 1054 10125 

ET 9.1 

~~1 0.186 9 9970 10050 580 580 
,R 1044 9730 1042.5 9840 1044 9950 

GR 1039 10040 1040 10050 1050 10100 
1 

Wood/Patel 

xxxxx 

Q 

0 

IBW 

0 

0 
1033 

400 
1035 

580 
1040 
1054 

W!P Job No. 011402.02 

xxxxx 
X X 

X 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITE D 
DAVIS, CALIFO~~IA 95616-4687 

(916) 756-1104 

xxxxx 
X 
X 
xxxxxxx 

PAGE 

THIS RUN EXECUTED 18JAN02 15:45:38 

WSEL 

1040.0 

CHNIM 

0 

51 

10000 

10000 

9970 
10130 

FQ 

0 

I TRACE 

0 

4 

9945.48 10068.73 

1034 10035 

9910 10073.38 

1036 10025 

9950 10068.55 

1038.5 10000 

1 
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• -2 Output for Duplicate Effective Model Tuthill2.0ut 

ET 
Xl 
GR 
GR 
GR 

ET 
Xl 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
Xl 
GR 
GR 

ET 
Xl 
GR 
GR 
GR 
GR 

ET 

•

Xl 
;R 

GR 
GR 

1 

ET 
Xl 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

NC 
QT 
ET 

X1 
X3 
GR 
GR 

sc 
ET 

• 

18JAN02 

0.314 
1050 
1048 
1048 

0.415 
1052.3 
1047.2 

1052 

0.540 
1057.7 

1056 
1.057.8 

0.634 
1062.4 

1060 

0. 729 
1069.6 
1060.7 
1065.8 

1068 

0.823 
1076 
1066 

1071.2 

0.917 
1079.6 

1070 
1076.2 

1. 012 
1085.6 

1076 
1081.7 

18JAN02 

.016 
2 

15:45:38 

14 
9135 
9950 

10080 

13 
9250 

10000 
10275 

11 
9910 

10040 
1.0335 

10 
9935 

10055 

16 
9920 

10000 
10275 
10625 

11 
9925 
9965 

10050 

ll 
9915 
9970 

10150 

ll 
9920 
9950 

10040 

15:45:38 

.016 
4061 

9.1 
9950 
1048 
1044 
1050 

9.1 
9940 

1051.8 
1048 
1052 

9.1 
9930 
1056 
1056. 

9.1 
9970 
1062 

1060.3 

9.1 
9960 
1068 
1062 

1065.5 

9.1 
9955 
1074 

1064.5 

9.1 
9965 
1078 

1069.3 

9.1 
9940 
1084 

1075.7 

.016 
4061 
9.11 

10080 
9350 
9970 

10090 

10060 
9650 

10010 
10315 

10040 
9930 

10050 

10040 
9950 

10105 

10085 
9940 

10030 
10385 

10030 
9940 

10000 

10040 
9940 

10000 

10020 
9925 

10000 

.3 

sao 
1047 

1042.5 
1052 

300 
1051 
1050 

1052.3 

660 
1054 

1055.3 

495 
1058 
1062 

500 
1066 

1061.7 
1066 

495 
1072 
1066 

500 
1076 
1070 

500 
1082 
1076 

.5 

720 
9680 

10000 
10100 

800 
9875 

10060 
10335 

650 
9960 

10060 

495 
9970 

10170 

500 
9950 

10040 
10460 

495 
9950 

10010 

500 
9950 

10030 

500 
9930 

10010 

Q ® X1 = 1.067 TO X1 1.110 EQUALS QAT CP43 (AFTER DIVERT) 
Q = 4061 CFS 
FLOW LEFT OVER AFTER WEIR FLOW OVER DIKE UPSTREAM OF CULVERT 

4 - lOft X 8ft X 227ft BC AT INTERSTATE 10 

1. 067 
10 

1088 
1078.9 

4. 016 

7 

9915.0 
10022.0 

.5 

9977.7 

1078.64 
1086 

2.6 
9.11 

10022.0 

9977.7 
10075 

0 

293 293 

1078.64 9978.64 

8 10 

PORTION OF FLOW FOR THE NEXT FOUR CROSS SECTIONS UPSTREAM 
IS LOST AS WEIR FLOW OVER THE DIKE TO THE EAST 
APPROXIMATELY 1440 CFS FLOWS EAST OVER DIKE 

Wood/Patel 

680 
1048 
1044 
1054 

530 
1050 

1051.2 

660 
1053 
1056 

495 
1056.8 

1062 

500 
1064 
1062 

1065.8 

495 
1070 
1068 

500 
1074 
1074 

500 
1080 
1078 

293 

1078.64 

227 

9760 
10050 
10110 

9940 
10100 

10000 
10070 

10000 
10240 

9960 
10055 
10485 

9955 
10020 

9960 
10040 

9940 
10015 

1088 
10000.0 

8.1 

WIP Job No. 011402.02 

9925 

1049 
1046 

9940 

1049.5 
105C 

9911.75 

105~ 

1056.9 

9:150.99 

1055 
1062.3 

9953.52 

1062 
1064 
1066 

9952.71 

1068 
1070 

9956.30 

1072 
1076 

9936.36 

1078 
1080 

9977.7 

1088 
1078.64 

1081.16 
9950 

PAGE 

10080 

9870 
10070 

10175 

9960 
10140 

10110 

10030 
10250 

10105 

10040 
10290 

10085 

9970 
10085 
10505 

10045.27 

9960 
10030 

10050 

9965 
10130 

10028.56 

9945 
10020 

PAGE 

10022 

10021.4 

1078.64 
10022 

2 

3 
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Tuthill2.0ut .~-2 Output for Duplicate Effective Model 

EFFECTIVE FLOW OPTION IS INCORPORATED FOR THE NEXT 5 UPSTREAM CROSS 
SECTIONS AS A RESULT OF PONDING AND UPSTREAM AND DOw~STREAM EXP&~SION 

1 

X1 
X2 
X3 
BT 
BT 
GR 
GR 

QT 
ET 

X1 
X3 
G!< 
GR 
GR 

NC 
ET 
X1 
X3 

•

GR 
;R 
GR 

• 

ET 
X1 
X3 
GR 
GR 
GR 
GR 

NC 
QT 
ET 

X1 
X3 
GR 
GR 
Gil. 

ET 
X1 
GR 
GR 

ET 

X1 

1.110 
0 

10 
5 

10022 
1092 

1081.1 

2 

1.118 

1096 
1081.5 

1086 

18JAN02 

.03 

1.152 

1093 
1088 

1088.5 

1.198 

1095.8 
1086 
1091 
1092 

.03 
2 

1.260 

1100.3 
1092 
1096 

1.287 
1101.7 

1096 

1.313 

AND CONTRATION FLOW SITUATIONS. 

ACTUAL MAPPED LIMITS CORRESPOND TO WATER SURFACE ELEVATIONS AND ARE 
SHOWN CORRECTLY ON THE FLOODPLAIN WORK MAP. 

9950 
1099 
9950 

10022 

5503 

9977". 7 
2 

1092 

1081.16 
1088 

5503 
9.1 

10022.0 
1089.16 

10100 
9977.7 
10100 

227 
1091.5 

9978.6 
1099 

1081.1 
1096 

227 

1099 

9978.6 
11850 

Q@ X1 = 1.118 TO X1 
Q 5503 CFS 

1.198 EQUALS STORAGE ROUTED QAT CP43 

13 

9500 
10000 
10260 

15:45:38 

.04 

15 

9930 
10080 
10365 

18 

9925 
9975 

10080 
10480 

.04 
6601 

9920 

1094 
1081.5 

1088 

.03 
9.1 

9930 

1086 
1087.5 

1088 

9.1 
9945 

1094 
1085.3 

1090 
1094 

.03 
6601 
9.1 

10030 
9920 
9860 

10021. 
10500 

.1 

10045 
9930 
9980 

10110 
10410 

10030 
9925 
9935 

10000 
10190 
10600 

.3 

40 

1091.5 
1081.5 

1096 

. 3 

180 

1082 
1088.5 

1090 

235 

1092 
1086 
1090 
1096 

.5 

40 
10100 

9920 
10021.4 

11850 

180 
10150 
10000 
10175 
10480 

235 
10200 

9940 
10015 
10225 
10800 

Q@ X1 = 1.260 TO X1 = 1.322 EQUALS ROUTED QAT CP42 
Q 6601 CFS 

UPSTREAM OF MCDOWELL ROAD 

14 

9945 
9980 

10335 

10 
9960 

10110 

6.1 

9975 

1100 
1091.5 

1096 

9.1 
9980 
1100 
1098 

9.1 

10045 
9945 
9955 

10000 
10370 

10145 
9970 

10145 

340 

1098 
1092 
1098 

160 
1098 
1100 

315 
10200 

9960 
10020 
10395 

120 
9980 

10180 

9920.14 

227 

1081.1 

40 

1090 
1082 

180 

1082 
1088 

1090.2 

240 

1090 
1088 

1090.3 

330 

1096 
1094 
1100 

140 
1096 
1102 

10080 

THE NEXT THREE UPSTREAM CROSS SECTIONS FLOW THROUGH A DETENTIION 
BASIN AND EFFECTIVE FLOW LIMITS ARE IMPOSED TO MODEL THIS SITUATION 
CORRECTLY. MAPPED LIMITS ARE SMOWN ON THE FLOODPLAIN MAP TO 
CORRECTLY DEPICT THE ACTUAL PONDING AREA . 

CONFLUENCE OF BULLDOZER WASH 

ll 9950 10025 145 135 140 

Wood/Pate! 

1092 
10000 

10000 

9945 
10030 

10025 
10215 
10515 

9945 
10020 
10350 

9965 
10045 
10405 

9990 
10190 

W!P Job No. 011402.02 

1099 
1099 

1081.1 

9920 

1081. 52 
1084 

9930 

1086 
1087 

1095.5 

9925 

1088 
1090 

1091.1 

9945 

1094 
1094.7 

9973.96 

1094 
1102.4 

9920.14 

10021. 

10100 

9978.6 
10200 

PAGE 

10150 

10045 
10330 
10900 

10200 

9960 
10030 
10420 

10200 

9975 
10210 

10145 

10000 
10220 

10080 

4 
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·-2 Output for Duplicate Effective Model 

GR 1106.3 9880 1106 

1 

GR 
GR 

ET 
X1 
GR 
GR 

QT 
NC 
ET 

1095 
1102.2 

18JAN02 

1.322 
1107.2 

1100 

2 
.03 

10000 
10175 

15:45:38 

6.1 
8 

9850 
10270 

6225 
.04 
6.1 

1096 

9.1 
9930 
1100 
1103 

6225 
.03 
9.1 

9895 
10025 

10110 
9900 

10350 

.1 

1104 
1098 

150 
1096 

1103.7 

.3 

Tuthill2.0ut 

9905 
10050 

9875.9 
150 

9930 
10550 

9877.24 

1100 
1100 

10110 
so 

1095 

10100 

QAT X1 = 1.362 TO X1 = 1.614 EQUALS (QAT CP39 + 1/5 HYDROGRAPH AT 42) 
Q 6018 + 1/5(1029) = 6225 CFS 

X1 1.. 362 
GR 1108.5 
GR 1100 
GR"- 1090 
GR 1082 
GR 1092 
GR 1090 
GR 1100 
GR 

NC 
ET 
X1 
GR 
GR 

•
-;~ 

ET 
X1 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 

QT 
ET 

X1 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 

•
G~ 

" 
ET 

1110 

. 04 

1.422 
1111.5 

1102 
1104 
1114 

1.518 
1120 
1110 
1112 

1113. 8 
1115.3 

l. 614 
1130 
1120 
1114 

1122.7 

2 

18JAN02 

l. 710 
1137 
1128 
1122 
1128 

1131.5 

1.805 
1146.1 

1138 
1128 
1134 

36 
9835 
9920 
9950 

10010 
10060 
10185 
10530 
10555 

.OS 

19 
9910 
9965 

10035 
10220 

21 
9960 

10040 
10120 
10185 
10265 

17 
9915 
9980 

10010 
10110 

6168 

15:45:38 

9950 
1108 
1098 
1088 
1084 
1094 
1092 
1102 

.03 
9.1 

9945 
1110 
1100 
1106 
1114 

9.1 
9975 
1110 
1112 
1110 
1112 

9.1 
9975 
1128 
1118 
1116 
1124 

6168 
9.1 

1.0045 

9840 
9925 
9960 

10015 
10075 
10505 
10535 

10045 
9935 
9980 

10040 
10390 

10055 
9975 

10055 
10130 
10200 

10055 
9945 
9985 

10020 
10180 

1.50 

1106 
1096 
1086 
1086 
1094 
1094 
1104 

315 
1108 

1098.5 
1108 
1112 

495 
1108 
1114 

1109.4 
1111.2 

510 
1126 
1116 
1118 

300 

9a5o 
9930 
9970 

10025 
10130 
10510 
10540 

315 
9945 

10000 
10045 
10430 

495 
9935 

10065 
10145 
10215 

505 
9955 
9990 

10030 

Q ® X1 = 1.710 TO 2.088 EQUALS (QAT 1.299 + QAT CP39)/2 
Q (6225 + 6110) /2 = 6168 CFS 

23 
9925 
9980 

10010 
10040 
10200 

20 
9925 
9970 
9995 

10030 

9965 
1136 
1126 
1124 
1130 
1132 

9.1 
9970 
1146 
1136 

1127.6 
1136 

9.1 

10070 
9955 
9985 

10020 
10045 
10230 

10050 
9950 
9975 

10000 
10040 

505 
1134 
1124 
1124 
1132 

1132.7 

500 
1144 
1134 
1128 
1138 

510 
9960 
9990 

10025 
10070 
10315 

sao 
9955 
9980 

10005 
10050 

Wood/Pate) 

21.0 

1104 
1094 
1084 
1088 
1092 
1096 
1106 

315 
1106 
1100 
1110 
1110 

505 
1106.9 
1115.3 

1110 
1112 

510 
1124 
1114 
1120 

505 
1132 
1122 
1124 

1132.4 

500 
1142 
1132 
1130 
1140 

9925 
10070 

10000 

9870 
9935 
9980 

10035 
10150 
10520 
10545 

9950 
10020 
10050 
10580 

10000 
10090 
10155 
10225 

9965 
9995 

10045 

9965 
9995 

10030 
10120 

9960 
9985 

10015 
10125 

W/P Job No. 011402.02 

1096 9950 
1102 10090 

9875.9 

1096 

9877.24 

1102 
1092 
1082 
1090 
1090 
1098 
1108 

9948.99 

1104 
1i02 
1112 

9969.4 

1108 
1114 
1112 
1114 

9967.72 

1122 
1113 .9 

1122 

9965 

1130 
1120 
1126 
1132 

9969.75 

1140 
1130 
1132 

1141.1 

9972.07 

PAGE 

10110 

10110 

10100 

9905 
9940 

10000 
10045 
10165 
10525 
10550 

10045 

9960 
10030 
10060 

10090 

10030 
10105 
10170 
10240 

10110 

9975 
10000 
10055 

10070 

PAGE 

9970 
10000 
10035 
10175 

10050 

9965 
9990 

10020 

10160 

10070 

5 
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·r:-2 Output for Duplicate Effective Model 

X1 1. 898 16 9980 10020 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 

QT 
ET 

1151.8 
1138 
1140 
1150 

1.994 
1157.8 

1144 
1146 

2.088 
1164.7 

1152 
1156.3 

1162 

2 

9930 
10010 
10060 
10240 

15 
9925 

10005 
10035 

18 
9925 
9985 

10075 
10295 

6110 

ll50 
1140 
1142 

9.1 
9975 
ll56 
1146 
1150 

9.1 
9975 
1164 

1150.1 
1158 
1163 

6110 
9.1 

9965 
10020 
10070 

10050 
9960 

10010 
10050 

10055 
9945 

10000 
10090 
10350 

495 
1140 
ll41 
1144 

505 
1150 

1147.3 
1152 

495 
1162 
ll52 
1160 
1164 

Tuthill2.0ut 

495 
9980 

10025 
10105 

505 
9975 

10020 
10090 

495 
9955 

10015 
10105 
10395 

Q@ X1 = 2.170 TO X1 
Q 6110 CFS 

2.659 EQUALS QAT C?39 

1 

X1 
GR 
GR 
GR 

ET 

ET 
X1 
GR 
GR 
GR 

ET 

2.170 
1170.7 

1164 
1169 

18JAN02 

2.279 
1177.6 

2.373 
1181. 8 

1176 
1180 

X1 2.468 
GR 1188.5 
GR 1178 
GR 1182 

ET 

X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

QT 
ET 

2.563 
1191.9 

1186 
1188 

2.659 
1196.3 
1185.8 

1192 

2 

•• {1 
GR 
GR 

2.753 
1200.3 
1195.8 

11 
9940 

10055 
10165 

15:45:38 

9940 
1170 

1162.7 

9.1 

10135 
9960 

10080 

UPSTREAM OF THOMAS ROAD EXTENDED 

5 
9940 

12 
9925 

10040 
10165 

13 
9910 

10010 
10065 

9940 
1170 

9.1 
9960 
1180 
1178 
1182 

9.1 
9975 
1188 
1180 
1184 

9.1 

10045 
9985 

10015 
9960 

10055 
10180 

10015 
9920 

10015 
10080 

CONFLUENCE OF CATERPILLAR WASH 

13 
9930 

10035 
10230 

13 
9940 

10000 
10135 

3011 

9980 
1190 
1188 
1190 

9.1 
9975 
1196 
1186 
1194 

3011 
9.1 

10025 
9965 

10045 
10275 

10025 
9965 

10005 
10160 

430 
1164 
1164 

580 
116 9. 3 

495 
1174 
1179 

505 
1180 
1180 

1185.5 

500 
1184 
1190 
1192 

505 
1190 
1188 

1194.4 

Q@ X1=3.753 TO X1=3.250 EQUALS Q ® CP27 
Q 3011 CFS 

20 
9895 
9980 

9975 
1200 
1196 

10070 
9905 
9985 

495 
1196.1 
1190.3 

Wood/Patel 

445 
9970 

10105 

570 
10000 

495 
9960 

10080 

505 
9975 

10025 
10145 

500 
9980 

10120 
10300 

505 
9975 

10025 
10185 

495 
9925 

10000 

495 
1138 
1140 
1146 

505 
1144 
1146 
1154 

495 
1160 
1154 
1161 

435 
1162.6 

1166 

575 
1170 

495 
1172 
1178 

505 
1178 

1179 .1 

sao 
1182.3 
1190.6 

505 
1188 
1190 

500 
1197.3 

1192 

9990 
10030 
10155 

9990 
10025 
10105 

9970 
10030 
10190 

10000 
10115 

10030 

10000 
10110 

9985 
10040 

10000 
10170 

9985 
10045 

9960 
10015 

W/P Job No. 011402.02 

1137.3 
1139.7 

1148 

9969.05 

1143.5 
1145.7 
1154.5 

9971.45 

1158 
1159 

1160.5 

9964.34 

1164 
1168 

9945.88 

1180 

9950.04 

1174 
1178 

9941.03 

1177.3 
1180 

9944.81 

1184 
1190 

9968.55 

1186 
1192 

9917.67 

1196 
1194 

10000 
10045 
10195 

10092.81 

10000 
10030 
10150 

10055 

9975 
10055 
10280 

10128.93 

10025 
10135 

10039.91 

PAGE 

10045 

10080 

10015 
10130 

10080 

10000 
10055 

10100 

10025 
10200 

10100 

9990 
10115 

10110 

9975 
10020 

7 
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Tuthill2.0ut .r -2 Output for Duplicate Effective Model 

GR 1194.5 10030 1194 10040 1193.5 10045 

1 

1 

GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 

1197.6 

2.848 
1204.1 

1194 
1202 

18JAN02 

2.943 
1207.1 

1200 
1202 

X1 3.057 

GR 1210.4 
GR 1199.4 
Gl<· 1201.5 
GR 1210 

ET 
X1 
GR 
GR 
GR 

ET 

GR 
GR 
GR 

QT 
ET 

X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 

3.148 
1214.5 

1204 
1214 

3.250 
1220.4 

1212 
1218 

2 

3.344 
1220 

1214.5 
1220 

3.439 
1222 
1216 
1226 

3.535 
1228.1 

1216 
1222 

18JAN02 

3. 631 
1231.2 

1222 

3.724 
1236.6 

10110 

14 
9950 

10015 
10120 

15:45:38 

15 
9945 

10015 
10050 

17 

9920 
10000 
10035 
10365 

11 
9940 

10015 
10600 . 

1196.8 

9.1 
9980 
1200 

1197.9 
1204 

9.1 
9945 
1200 

1200.5 
1204 

9.1 
9985 

1210 
1200 
1202 
1212 

9.1 
9975 
1214 
1206 

9.1 

10135 

10025 
9965 

10025 
10190 

10020 
9975 

10020 
10075 

10020 

9935 
10015 
10040 
10490 

10030 
9965 

10030 

1198 

495 
1198 

1196.4 
1206 

500 
1198 
1200 
1206 

505 

1208 
1202 
1204 

575 
1210 
1208 

DOWNSTREAM OF INDIAN SCHOOL ROAD EXTENDED 

CONFLUENCE OF TRACTOR WASH 

12 9970 
9830 
9970 

10480 

1414 

1220 
1210.9 

1220 

1414 
9.1 

10120 
9840 

10000 
10580 

515 
1218 
1212 

Q@ X1 = 3.344 TO X1 = 3.912 EQUALS QAT CP25 
Q 1414 CFS 

14 
9965 

10035 
10355 

11 
9960 

10200 
10400 

14 
9950 

10030 
10185 

15:45:38 

9 
9920 

10030 

17 
9920 

9985 
1218 
1214 
1222 

9.1 
9980 
1220 
1218 

9.1 
9980 
1228 

1214.8 
1224 

9.1 
9980 
1230 
1224 

9.1 
9980 
1236 

10115 
9975 

10055 
10385 

10150 
9970 

10230 

10080 
9955 

10075 
10355 

10025 
9965 

10045 

10030 
9940 

495 
1214 
1214 
1224 

500 
1214 
1220 

500 
1220 
1216 
1226 

510 
1220 
1226 

495 
1234 

Wood/Patel 

10180 

495 
9980 

10035 
10320 

sao 
9985 

10025 
10225 

510 

9970 
10020 
10055 

580 
9975 

10175 

505 
9845 

10120 

505 
9985 

10115 
10405 

500 
9980 

10295 

500 
9970 

10080 
10515 

510 
9980 

10075 

480 
9950 

1194 
1200 

500 
1196 
1198 
1208 

500 
1196 

1199.1 
1208 

510 

1202 
1203.1 

1206 

575 
1204 
1210 

535 
1216 
1214 

500 
1212.8 

1216 
1226 

500 
1213.5 

1222 

505 
1216 
1218 
1228 

510 
1218.2 
1226.3 

490 
1232 

10055 
10235 

9990 
10045 
10435 

9995 
10035 
10315 

9985 
10025 
10150 

9985 
10240 

9900 
10195 

10000 
10165 
10435 

10000 
10340 

9980 
10095 
10640 

10000 
10095 

9960 

W!P Job No. 011402.02 

1196 10070 
1202 

9964 

1193.2 
1200 

9960.5 

1195.8 
1200 
1210 

9975 

1200 
1202 
1208 

9977.7 

1200 
1212 

9939.62 

1214 
1216 

9978.43 

1214 
1218 

9974.83 

1214 
1224 

9976.87 

1214.9 
1220 

9976.66 

1220 

9975.82 

1230 

10315 

10080 

10000 
10075 

PAGE 

10067.9 

10000 
10040 
10405 

10075 

9995 
10030 
10250 

10100 

9995 
10420 

10150 

9935 
10375 

10150 

10015 
10275 

10150 

10150 
10370 

10089.39 

10000 
10125 

PAGE 

10031.7 

10025 

10070 

9980 

8 
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• -2 Output for Duplicate Effective Model 

GR 1228 9995 1226.6 10000 
GR 
GR 

ET 
Xl 
GR 
GR 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 
GR 

QT 
ET 

1230 
1230 

3.818 
1243 
1234 

1235.7 
1238 
1238 

3.912 
1250.2 

1240 
1244 
1246 

2 

lOllS 
10165 

24 
9935 

10015 
10180 
10320 
10520 

20 
9900 

10015 
10090 
10375 

1261 

1228 
1232 

9.1 
9985 
1242 

1235.3 
1235.6 
1236.8 
1236.6 

9.1 
9980 
1250 
1242 

1244.9 
1246.9 

1261 
9.1 

10125 
10185 

10030 
9965 

10030 
10205 
10340 
10550 

10015 
9905 

10030 
10135 
10460 

Tuthill2.0ut 

1228 10015 
1228 

495 
1240 
1234 
1236 
1238 
1238 

4.95 
1248 
1242 

1244.4 
1247.6 

10130 

500 
9975 

10060 
10230 
10360 
10570 

495 
9960 

10035 
10160 
10510 

Q@ X1 = 4.006 TO X1 = 4.653 EQUALS (QAT CP25 + QAT CP22A)/2 
Q (1414 + 1108) /2 = 1261 CFS 

X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

•

";R 

"T 
Xl 
GR 

l 

GR 
GR 

ET 

X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
G?. 

ET 
X1 
GR 
GR 
GR 

ET 
Xl 
GR 
GR 

-~ ...;R 

GR 

4.006 
1255.3 

1246 
1254 

4.101 
1263 

1256.5 
1256.8 

1264 

4.196 
1268.4 

1260 
1265.1 

18JAN02 

12 
9940 

10010 
10280 

17 
9840 
9975 

10105 
10380 

11 
9895 
9980 

10100 

15:45:38 

9980 
1254 
1248 

1254.6 

9.1 
9975 
1262 
1256 
1258 
1266 

9.1 
9965 
1268 

1259.8 

9.1 

10045 
9970 

10025 
10315 

10040 
9895 
9980 

10140 
10435 

10025 
9900 

10000 

UPSTREAM OF CAMELBACK ROAD EXTENDED 

4.289 
1273.5 
1267.4 

1272 

4.375 
1276.5 
1271.7 

1276 

4.469 
1281.2 
1275.1 

1280 

4. 563 
1283.2 

1282 

4.653 
1285.7 
1279.7 

1286 

Wood!Patel 

15 
9885 

10000 
10280 

15 
9920 

10000 
10155 

13 
9920 

10000 
10250 

10 
9950 

10150 

12 
9905 

10000 
10230 

9985 
1272 
1268 

1271.8 

9.1 
9995 

1276.3 
1272 
1278 

9.1 
9995 

1280.7 
1276 
1282 

9.1 
9985 
1282 
1284 

9.1 
9965 

1284.8 
1280 
1288 

10010 
9895 

10010 
10295 

10025 
9925 

10025 
10270 

10045 
9955 

10045 
10300 

10040 
9970 

10230 

10040 
9940 

10030 
10245 

500 
1250 
1250 

495 
1260 

1255.8 
1260 

500 
1266 
1260 

495 
1271.9 

1270 
1272 

445 
1276.6 
1272.7 

1280 

500 
1280 

1276.9 
1283.6 

500 
1280 
1286 

475 
1284 
1282 

505 
9980 

10045 

500 
9910 

10000 
10210 

495 
9955 

10010 

495 
9925 

10125 
10315 

445 
9960 

10055 
10380 

500 
9980 

10050 
10365 

495 
9985 

10300 

475 
9960 

10040 

1230 
1228 

495 
1234 

1235.8 
1238 

1238.5 
1240 

495 
1240 

1241.8 
1244.8 
1246.4 

500 
1246 
1252 

500 
1258 
1256 
1261 

sao 
1264 
1262 

495 
1270 
1272 
1274 

450 
1276 

1272.2 
1282 

500 
1278 

1276.1 

495 
1278.1 

1288 

475 
1282 
1284 

10030 
10145 

9985 
10135 
10295 
10405 
10605 

9980 
10040 
10220 
10570 

9990 
10075 

9915 
10020 
10275 

9965 
10025 

9955 
10205 
10365 

9990 
10070 
10470 

9985 
10055 

10000 
10380 

9965 
10100 

WIP Job No. 011402.02 

1230 10070 
1228 

9981.34 

1232.3 
1235.3 
1238.2 
1238.7 

9972.29 

1239.1 
1242 

1244.3 
1248 

9980.86 

1246 
1253.4 

9920 

1257.2 
1256.5 

1262 

9967.46 

1262 
1264 

9949.59 

1268 
1272.2 

1276 

9992.08 

1272 
1274 
1284 

9984.54 

1276 
1278 

9973.24 

1280 
1290 

9960.95 

1280 
1286 

10155 

10070 

10000 
10155 
10310 
10460 

10070 

10000 
10050 
10290 
10610 

1004l..S6 

10000 
10190 

10070 

9940 
10040 
10340 

10058.08 

9970 
10090 

PAGE 

10070 

9985 
10240 
10460 

10090 

9995 
10ll0 
10530 

10090 

9995 
10150 

10070 

10040 
10475 

10070 

9975 
10200 

10 
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.PC-2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 

QT 2 1108 ll08 
ET 9.1 9970.14 10070 

Q @ X1= 4. 725 EQUALS Q ® CP22A 

Q 1108 CFS 

CONFLUENCE OF CATERPILLAR DIKE WASH 

X1 4. 725 9965 10040 380 380 380 
GR 1286.5 9965 1283 9980 1283 10000 1283 10020 1284 10040 
GR 1286 10105 1288 10225 1290 10360 

1 
18JAN02 15:45:38 PAGE 11 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BA.'IK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF 1 

CCHV= .100 CEHV= . 300 
•SECNO .000 

Q@ X1 = 0.000 TO X1 1.012 EQUALS QAT I6CWT4 
Q 4057 CFS 

MATCH FLOODPLAIN INTO 100-YEAR PONDING WSEL BEHIND WHITE TANKS 
STRUCTURE II 4 

.000 6.06 '1039.06 .00 1040.00 1040.11 l. OS .00 .00 1040.00 

• 4057.0 .o 4057.0 . 0 . 0 493.6 . 0 . 0 . 0 1040.00 
.00 .00 8.22 .00 .000 .030 .000 .000 1033.00 9945.48 

.004368 0. 0. 0. 0 0 4 .00 123.25 10068.73 

•SECNO .075 
.075 5.84 1040.84 .00 .00 1041.52 .68 l. 38 .04 1036.00 

4057.0 758.8 3296.6 1.5 151.2 475.4 1.4 5.1 1.4 1040.00 
.02 5.02 6.93 1. 08 .030 .030 .040 .000 1035.00 9888.88 

.002790 400. 400. 400. 2 .00 184.50 10073.38 

•SECNO .186 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.186 5.21 1043.71 1043.71 .00 1044.90 1.19 2.04 .15 1040.00 
4057.0 428.5 3499.9 128.6 141.8 374.3 34.4 13.0 4.6 1040.00 

.04 3.02 9.35 3.74 .030 .030 .040 .000 1038.50 9751.25 
.004559 580. 580. 580. 3 8 .00 294.60 10068.55 

•SECNO .314 

3265 DIVIDED FLOW 

1 
18JAN02 15:45:38 PAGE 12 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

• SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Wood/Patel Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model 

.314 5.49 1047.99 1047.99 
4057.0 391.0 3666.0 .0 

.06 
. 003951 

*SECNO .415 

1. 95 
500. 

7.50 
680 . 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTrl ASSUMED 

.415 
4057.0 

.09 
. 004717 

*SECNO .540 

4.73 
671.0 

3.06 
300 . 

1051.93 
2744.5 

7.29 
530. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.540 4.55 1057.55 
4057.0 

.H 

. 005300 

*SECNO .634 

43.0 
3.04 
660. 

3203.3 
8.31 
660 . 

.00 
720. 

1051.93 
641.6 
2. 76 
800. 

1057.55 
810.8 
2.98 

650. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL· 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.634 5.00 1061.80 1061.80 
4057.0 

.13 
.005983 

•SECNO . 729 

210.1 
5.81 
495. 

3172.7 
10.29 

495. 

• 

7185 MINIMUM SPECIFIC ENERGY 
1720 CRITICAL DEPTH ASSUMED 

.729 4.60 1065.30 
4057.0 12.9 3836.7 

.14 3.08 9.25 
. 007072 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

•SECNO .823 

500. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

500. 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

674.2 
4.01 
495. 

1065.30 
207.4 

2.34 
500. 

CRIWS 
QROB 
VROB 
XLOBR 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.823 
4057.0 

.15 
.007665 

•SECNO .917 
.917 

4057.0 
.17 

. 006823 

6.42 
2.6 

2.45 
•495. 

5.43 
51.8 
5.15 
500 . 

1070.92 
4040.9 

11.80 
495. 

1074.73 
3985.7 
11.34 

500. 

1070.92 
13.5 
l. 93 
495. 

1074.70 
19.4 
l. 58 
500. 

• 

·sECNO 1.012 
685 20 TRIALS ATTEMPTED WSEL,CWSEL 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Wood/Patel 

Tuthill2.0ut 

.00 
200.8 

.030 
2 

1048.79 .80 
488.7 .0 

.030 .000 
8 0 

.00 
219.0 

.030 

.00 
14.1 
.030 

11 

.00 
36.2 
.030 

20 

.00 
4.2 

.030 
2 

WSELK 
ALOB 
XNL 
!TRIAL 

1052.53 
376.6 

.030 
9 

1058.43 
385.6 

. 030 
8 

1063.16 
308.3 

.030 
8 

1066.56 
414.8 

.030 
8 

EG 
ACH 
XNCH 
IDC 

.00 1073.07 
1.0 342.5 

.030 .030 
20 11 

.00 1076.70 
10.1. 351.5 
.030 .030 

2 12 

.60 
232.2 

. 040 
0 

.88 
271.7 

. 040 
0 

1.35 
168.0 

. 040 
0 

1.26 
88.6 
. 040 

HV 
AROB 
XNR 
ICONT 

0 

2.15 
7.0 

.040 
0 

l. 97 
12.3 
. 040 

0 

2.81 
22.0 
.000 

. 00 

2.25 
30.8 
.000 

.00 

3.29 
42.1 
.000 

.00 

2.78 
48.9 
.000 

.00 

3.25 
54.7 
.000 

.00 

HL 
VOL 
WTN 
CORAR 

3.64 
59.6 
.000 

.00 

3.61 
63.7 
.000 

.00 

W!P Job No. 011402.02 

.04 1048.00 • 
9.8 1048.00 

1042.50 9353.42 
535.64 10079.95 

.02 1050.00 
16.1 1050.00 

1047.20 9545.90 
724.39 10270.29 

.08 
24.5 

1056.00 
1056.00 

1053.00 9911.75 
399.72 10311.47 

.14 1058.00 
28.0 1058.00 

1056.80 9950.98 
211.54 10162.52 

.01 1064.00 
30.7 1064.00 

1060.70 9953.52 
268.28 10221.80 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.27 1070.00 
32.8 1070.00 

1064.50 9952.71 
92.56 10045.27 

.02 1072.00 
34.0 1074.00 

1069.30 9956.30 
116.97 10073.28 

PAGE 13 
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rn:::r-2 Output for Duplicate Effective Model • Tuthill2.0ut 

1 

1.012 
4057.0 

.18 
. 008031 

CCHV= 

5.03 
3. 0 

2.23 
500 . 

. 300 CEHV= 
*SECNO 1.067 

1080.73 
4048.8 

11.66 
500. 

.500 

3301 HV CHANGED MORE THAN HVINS 

1080.73 
5.3 

1. 69 
500 . 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.00 
1.3 

.030 
20 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 

1082.83 2.11 
347.2 3.1 

.030 .040 
11 0 

1088.00 ELREA= 

Q@ X1 = 1.067 TO Xl 1.110 EQUALS QAT CP43 (AFTER DIVERT) 

18JAN02 

1.067 
4061.0 

.18 
. 002040 

15:45:38 

Q = 4061 CFS 
FLOW LEFT OVER AFTER WEIR FLOW OVER DIKE UPSTREAM OF CULVERT 

4 - lOft x 8ft x 227ft BC AT INTERSTATE 10 

6.37 1085.01 
.0 4061.0 

.00 14.40 
293 . 293. 

1085.01 
. 0 

.00 
293. 

.00 
. 0 

.000 
20 

1088.23 
282.0 

.016 
11 

3.22 
.0 

.000 
0 

3.70 
67.9 
.000 

.00 

1088.00 

1.06 
70.0 
.000 

.00 

• 

PECIAL CULVERT 

SC CUNO CUNV ENTLC 
.so 

COFQ 
2.60 

RDLEN 
.00 

RISE 
8.00 

SPAN 
10.00 

CULVLN 
227.00 4 .016 

CHART 8 - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE 1 WINGWALLS FLARED 30 TO 75 DEGREES 

*SECNO 1.110 

SPECIAL CULVERT INLET CONTROL+ WEIR FLOW, EG = 1093.68 
3280 CROSS SECTION 1.11 EXTENDED 1.14 FEET 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 3.51 

SPECIAL CULVERT 

EGIC 
1093.80 

EGOC 
1093.13 

H4 
5.46 

QWEIR 
14. 

QCULV 
4024. 

VCH 
6.286 

ACULV 
320.0 

ELTRD 
1092.00 

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1092.00 ELREA= 1099.00 

• 1.110 
4 061.0 

PORTION OF FLOW FOR THE NEXT FOUR CROSS SECTIONS UPSTREAM 
IS LOST AS WEIR FLOW OVER THE DIKE TO THE EAST 
APPROXIMATELY 1440 CFS FLOWS EAST OVER DIKE 

EFFECTIVE FLOW OPTION IS INCORPORATED FOR THE NEXT 5 UPSTREAM CROSS 
SECTIONS AS A RESULT OF PONDING AND UPSTREAM AND DOWNSTREAM EXPANSION 
AND CONTRATION FLOW SITUATIONS. 

ACTUAL MAPPED LIMITS CORRESPOND TO WATER SURFACE ELEVATIONS AND ARE 
SHOWN CORRECTLY ON THE FLOODPLAIN WORK MAP. 

12.04 
708.6 

1093.14 
3352.4 

.00 
• 0 

.00 
181.7 

1093.68 
533.3 

.55 
.0 

5.46 
72.6 

Wood/Pate! 

. 04 1080.00 
35.2 1080.00 

1075.70 9936.36 
92.19 10028.56 

.56 1078.64 
35.7 1078.90 

1078.64 9977.70 
44.30 10022.00 

CHRT 
8 

WEIRLN 
7. 

.00 
36.0 

SCL 
1 

1081.16 
1081.10 

W!P Job No. 011402.02 

ELCHU 
1081.16 

PAGE 

ELCHD 
1078.64 
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•

rr>=c:-2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 

1 

.20 3.90 6.29 .00 
.000166 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

*SECNO 1 .118 

227. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

227. 

CWSEL 
QCH 
VCH 
XLCH 

227. 

CRIWS 
QROB 
VROB 
XLOBR 

.016 
2 

WSELK 
ALOB 
XNL 
I TRIAL 

.016 .000 

EG 
ACH 
XNCH 
IDC 

0 

HV 
AROB 
XNR 
ICONT 

0 
.000 
.00 

HL 
VOL 
WTN 
CORA.ll. 

3302 WARNING: CONVEYANCE CPJillGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.23 

1081.10 9950.00 
72.00 10022.00 

CLOSS 
TWA 
ELM IN 
TO!?WID 

L-BANK ELEV 
R-B."<NK ELEV 
SSTA 
ENDST 

3470 ENCROACHMENT STATIONS= 9920.0 10100.0 TYPE= 1 TARGET= 180.000 

1.118 
5503.0 

.20 
.000061 

CCHV= 

Q@ X1 1.118 TO Xl = 1.198 EQUALS STORAGE ROUTED QAT C!?43 
Q 5503 CFS 

12.15 
• 0 

.00 
40 . 

. 100 CEHV= 

1093.65 
2898.0 

3.02 
40. 

.300 

.00 
2605.0 

3.31 
40. 

.00 
• 0 

.000 
2 

1093.81 
959.9 

.016 
0 

.16 
786.8 

• Ol6 
0 

*SECNO 1.152 

.00 
73.8 
.000 

.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .35 

.12 1091.50 
36.1 1082.00 

1081.50 9920.00 
180.00 10100.00 

•

1470 ENCROACHMENT STATIONS= 
1.152 11.62 1093.62 

5503.0 .0 3764.6 

9930.0 10150.0 TYPE= 1 TARGET= 
.00 .00 1093.85 .23 

1738.4 .0 881.6 640.6 

220.000 
.02 .02 

80.5 36.9 
1143.00 
1086.00 
9930.00 

1 

.21 .00 4.27 2.71 .000 .030 .040 .000 1082.00 
.000506 180. 180. 180. 2 0 0 .00 220.00 

*SECNO 1.198 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .58 

3470 ENCROACHMENT STATIONS= 
1.198 

5503.0 
.22 

.001517 

8.30 
50.2 
3.10 
235 . 

1093.60 
3827.4 

6.77 
240. 

CCHV= . 300 CEHV= .500 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

*SECNO l. 260 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

9925.0 10200.0 TYPE= 1 TARGET= 
.00 .00 1094.14 .54 

1625.4 16.2 565.0 532.0 
3.06 .030 .030 .040 
235. 2 0 0 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
ICONT 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

ENCROACHMENT STATIONS= 9945.0 10200.0 TYPE= 1 

Q ® X1 1.260 TO X1 = 1.322 EQUALS ROUTED QAT CP42 
Q 6601 CFS 

TARGET= 

275.000 
.19 . 09 

87.7 38.2 
.000 1085.30 

.00 264.00 

HL 
VOL 
WTN 
CORAR 

255.000 

OLOSS 
TWA 
ELM IN 
TO!?WID 

10150.00 

1090.00 
1090.00 
9936.00 

10200.00 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 15. 
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·-2 Output for Duplicate Effective Model 

UPSTREAM OF MCDOWELL ROAD 

1.260 5.53 1097.03 1097.03 
6601.0 138.6 3925.9 2536.5 

.23 6.40 11.82 6.06 
. 007204 340 . 330. 315. 

•SECNO 1.287 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.287 5.25 1099.25 1099.25 
6601.0 12.6 6554.9 33.5 

.24 3.24 10.73 2.46 
.008225 160. 140. 120. 

•SECNO 1.313 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.00 
21.6 
.030 

20 

.00 
3. 9 

.030 
20 

Tuthill2.0ut 

1098.55 
332.2 

.030 
23 

1101.02 
610.9 

.030 
11 

1.52 
418.8 

.040 
0 

1. 78 
13.6 
.040 

0 

.99 
94.7 
.000 

.00 

1. 05 
96.8 
.000 

.00 

.49 1094.00 
40.1 1094.00 

1091.50 9962.42 
237.58 10200.00 

.13 1098.00 
40.7 1098.00 

1094.00 9973.76 
193.07 10166.83 

3470 ENCROACHMENT STATIONS= 9920.1 10080.0 TYPE= 1 TARGET= 159.860 

18JAN02 

•• 1.313 
6601.0 

.24 
. 006405 

THE NEXT THREE UPSTREAM CROSS SECTIONS FLOW THROUGH A DETENTIION 
BASIN AND EFFECTIVE FLOW LIMITS ARE IMPOSED TO MODEL THIS SITUATION 
CORRECTLY. MAPPED LIMITS ARE SMOWN ON THE FLOODPLAIN MAP TO 
CORRECTLY DEPICT THE ACTUAL PONDING AREA. 

15:45:38 

CONFLUENCE OF BULLDOZER WASH 

5.98 1100.98 1100.98 
610.9 5056.8 933.3 
7.96 12.31 6.50 
145 . 140. 135. 

.00 
76.8 
. 030 

1102.96 
410.7 

.030 
8 

1. 99 
143.7 

.040 
0 

1.01 
98.9 
.000 
.00 

•SECNO 1.322 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 3.54 

.11 1096.00 
41.3 1096.00 

1095.00 9920.14 
159.62 10079.76 

3470 ENCROACHMENT STATIONS= 9875.9 10110.0 TYPE= TA.ll.GET= 234.100 
1.322 8.29 1103.29 .00 .00 1103.56 .27 .08 .51 1096.00 

6601.0 594.1 6006.9 . 0 196.1 14 01. 6 . 0 100.6 41.7 100000.00 
.25 3.03 4.29 . 00 .030 .030 .000 .000 1095.00 9877.18 

. 000511 150. so. 150. 3 0 0 .00 232.82 10110.00 

CCHV= .100 CEHV= .300 
•SECNO 1.362 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.54 

3470 ENCROACHMENT STATIONS= 9877.2 10100.0 TYPE= 1 TARGET= 222.760 

QAT X1 = 1.362 TO Xl = 1.614 EQUALS (QAT CP39 + 1/5 HYDROGRAPH AT 42) 
Q 6018 + 1/5(1029) = 6225 CFS 

1.362 
6225.0 

.27 
.000070 

.SECNO 1.422 

21.50 
550.3 
1. 66 
150. 

1103.50 
4859.7 

2. 83 
2la. 

3301 HV CHANGED MORE THAN HVINS 

. ao 
81S.a 
1.40 
300. 

.00 
332.5 

.a3a 
2 

lla3. 61 
1717.9 

.a3a 
a 

.1a 
582.7 

.a4a 
a 

.a3 
111.1 

.oaa 
.aa 

.a2 1a9a.oa 
42.7 1a9a.aa 

1082.aa 9878.68 
221.32 1a1aa.aa 

W/P Job No. 011402.02 
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·r:-2 Output for Duplicate Effective Model 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1 

1.422 
6225.0 

.27 
. 007969 

18JAN02 

SECNO 
Q 
TIME 
SLOPE 

•SECNO l. 518 

7.90 
. 0 

.00 
315 . 

1106.40 
6225.0 
13.06 

315. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

1106.40 
. 0 

.00 
315. 

CRIWS 
QROB 
VROB 
XLOBR 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.518 6.83 1113.73 
6225.0 41.3 4942.8 

.29 3.97 11.82 
. 006346 495 . 505. 

1113.73 
1240.8 

4.48 
495. 

• 

•SECNO 1.614 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.614 9.55 1123.45 1123.45 
6225.0 11.8 6049.9 163.3 

.30 2.23 12.29 2.15 
.005671 510. 510. 505. 

•SECNO 1. 710 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

. 00 
. 0 

.000 
20 

WSELK 
ALOB 
XNL 
I TRIAL 

.00 
10.4 
. 040 

20 

.00 
5.3 

.040 
20 

Tuthill2.0ut 

1109.05 
476.8 

.030 
22 

EG 
ACH 
XNCH 
IDC 

1115.52 
418.0 

.030 
15 

1125.74 
492.1 

.030 
11 

2.65 
.0 

.000 
0 

HV 
AROB 
X.."'R 
ICONT 

l. 79 
276.9 

.050 

2.28 
76.1 
.050 

0 

Q ® X1 = 1.710 TO 2.088 EQUALS (QAT 1.299 +QAT CP39)/2 
Q (6225 + 6110) /2 6168 CFS 

1 

1.710 
6168.0 

.31 
.007958 

•SECNO 1.805 

10.93 
• 0 

.00 
505. 

1130.93 
6168.0 
13.09 

505. 

1130.93 
. 0 

.00 
510. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

•

3720 ~~~~~CAL 
6168.0 

.32 
.008051 

DEPTH ASSUMED 
10.50 

. 0 
.03 

500. 

1138.10 
6167.9 
13.70 

500. 

1138.10 
.1 

.36 
500. 

Wood!Patel 

.00 
.0 

.000 
20 

WSELK 
ALOB 
XNL 
I TRIAL 

.00 

• 0 
.040 

20 

1133.59 
471.3 

.030 
8 

EG 
ACH 
XNCH 
IDC 

1141.02 
450.1 

.030 
11 

2.66 
• 0 

.000 
0 

HV 
AROB 
XNR 
ICONT 

2.92 
.2 

.050 
0 

.07 
122.3 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

3.57 
129.1 

.000 
.00 

3.05 
136.6 

.000 
.00 

3.37 
142.7 

.000 
.00 

HL 
VOL 
WTN 

CORAR 

4.00 
147.9 

.000 
.00 

W!P Job No. 011402.02 

.76 1108.00 
43.9 1108.00 

1098.50 9948.99 
92.02 10041.01 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.09 1110.00 
45.7 1112.00 

1106.90 9969.41 
223.97 10237.96 

.15 1122.00 
48.0 1122.00 

1113.90 9967.73 
182.92 10150.65 

.11 1132.00 
49.6 1132.00 

1120.00 9967.67 
88.96 10056.63 

OLOSS 
TWA 
ELM IN 
TOPWID 

.08 
50.6 

1127.60 
84.04 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1138.00 
1138.00 
9969.75 

10053.79 

PAGE 18 

PAGE 19 

Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model Tuthi112.0ut W/P Job No. 011402.02 

*SECNO 1.898 

3301 HV CHANGED MORE THAN nviNS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
36 93 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

l. 898 7.99 1145.29 1145.29 .00 1147.47 2.18 3.49 .07 1140.00 
6168.0 104.0 3 941.4 2122.6 21.0 278.6 354.8 154.2 52.0 1140.00 

.33 4.96 14.15 5.98 .040 .030 .050 .000 1137.30 9972.07 
.006227 495. 495. 495. 20 15 0 .00 165.15 10137.22 

*SECNO 1.994 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1. 994 8.88 1152.38 1152.38 .00 1154.89 2.52 3.15 .10 1150.00 
6168.0 22.1 5985.9 160.0 7.1 463.6 55.5 161.1 53.7 1150.00 

.34 3 .13 12.91 2.88 .040 .030 .050 .000 1143.50 9969.06 
.006241 505. 505. 505. 20 8 0 .00 123.75 10092.81 

*SECNO 2.088 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.088 9.26 1159.36 1159.36 .00 1161.81 2.45 3.22 .01 1158.00 
6168.0 5.2 5894.3 268.6 2.3 459.6 74.1 167.1 55.1 1159.00 

.36 2.25 12.83 3.62 . 040 .030 .050 .000 1150.10 9971.61 
.006793 495. 495. 495. 20 8 0 .oo 128.57 10100.18 

*SECNO 2.170 • 18JAN02 15:45:38 PASE 20 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

3301 HV CHANGED MORE TH&~ HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Q@ X1 = 2.170 TO X1 2.659 EQUALS QAT CP39 
Q 6110 CFS 

2.170 4.79 1167.39 1167.39 .00 1169.16 l. 77 3.37 .07 1170.70 
6110.0 . 0 6110.0 .0 .0 572.5 . 0 172.6 56.6 1168.00 

.37 .00 10.67 . 00 .000 .030 .000 .000 1162.60 9964.34 
.008904 430. 435. 445. 20 11 .00 164.60 10128.94 

*SECNO 2.279 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

UPSTREAM OF THOMAS ROAD EXTENDED 

2.279 7.31 1176.61 1176.61 . 00 1179.18 2.57 4.87 .24 1177.60 
6110.0 . 0 6110.0 .0 . 0 475.0 . 0 179.6 58.3 1180.00 

• .38 .00 12.86 .00 .000 .030 .000 .000 1169.30 9945.88 
.008064 sao. 575. 570. 20 14 0 .00 94.03 10039.91 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 

*SECNO 2.373 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYA.~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.46 

2.373 8.51 1180.51 .00 .00 1181.92 1.41 2.63 .12 1180.00 
6110.0 2.3 4486.0 1621.6 2.6 413.2 405.3 186.9 60.1 1174.00 

.39 .92 10.86 4.00 .040 .030 .050 .000 1172.00 9950.0~ 

.003763 495. 495. 495. 2 0 0 .00 218.80 10168.84 

18JAN02 15:45:38 P.;GE 21 

SECNO DEPTH CWSEL CRIWS WSELK EG h"V HL OLOSS L-B.l>.NK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB · VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDS";' 

*SECNO 2.468 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.468 7.64 1184.94 1184.94 .00 1187.04 2.09 2.42 .21 1180.00 
6110.0 449.4 3787.0 1873.6 83.9 271.4 298.9 195.5 62.4 1180.00 

.41 5.35 13.95 6.27 .040 .030 .050 .000 1177.30 9941.03 
.006304 505. 505. 505. 20 11 0 .00 179.79 10120.81 

··SECNO 2. 563 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

CONFLUENCE OF CATERPILLAR WASH 

2.563 8.80 1191.10 1191.10 .00 1192.63 1. 54 2.32 .06 1184. 00 
6110.0 348.4 4202.7 1558.9 72.5 357.6 487.5 204.5 65.4 1184.00 

.42 4.81 11.75 3.20 .040 .030 .050 .000 1182.30 9944.81 
. 003564 sao. 500. 500 . 20 8 0 .00 343.89 10288.70 

*SECNO 2.659 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.659 8.07 1193.87 1193.87 .00 1195.83 1. 96 2.19 .13 1190.00 
6110.0 47.8 4398.0 1664.3 12.5 340.1 357.9 213.9 68.5 1188.00 

.44 3.82 12.93 4.65 . 040 .030 .050 .000 1185.80 9968.55 
.005384 505. 505. 505. 20 11 0 .00 189.86 10158.41 

*SECNO 2.753 
1 

18JAN02 15:45:38 PAGE 22 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

.265 DIVIDED FLOW 

Wood/Pate I Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model Tuthill2.0ut W/P Job No. 011402.02 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEY&~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .55 

Q @ X1=3.753 TO X1=3.250 EQUALS Q@ CP27 
Q 30H CFS 

2.753 7.23 1197.S3 1197.04 .00 1198.44 .91 2.51 .10 1196.00 
3011.0 102.7 2842.0 66.3 47.4 360.4 47.4 220.6 71.0 1196.00 

.4S 2.17 7.88 1.40 .040 .030 .oso .000 1190.30 9917.67 
.004386 49S. 500. 49S. 7 12 0 .00 240.61 10162.31 

*SECNO 2.848 

3301 h'V CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.848 7.03 1200.23 1200.23 .00 1201.89 1. 66 2.52 .22 1198.00 
3011.0 60.4 2561.7 388.9 18.6 231.0 98.8 225.2 73.0 1197.90 

.47 3.25 11.09 3.93 .040 .030 .050 . 000 1193.20 9964.14 
. OOS881 49S . 500. 49S. 2 8 0 .00 116 .13 10080.27 

*SECNO 2.943 
2.943 7.63 1203.43 .00 .00 1204.62 1.19 2.68 .OS 1207.10 

3011.0 . 0 2S30.0 481.0 .0 270.0 111.2 229.4 74.3 1200.SO 
.48 .00 9.37 4.32 .000 .030 .oso .000 1195.80 9960.50 

. 004911 500. 500. sao. 2 0 0 .00 107.39 10067.89 

*'SECNO 3 . OS 7 
~185 MINIMUM SPECIFIC ENERGY 

720 CRITICAL DEPTH ASSUMED 
3.057 6.47 1205.87 1205.87 .00 1207.34 1.48 2.59 .. 09 1202.00 

3011.0 74.3 2197.0 739.6 18.7 196.4 200.4 234.0 75.9 1202.00 
.so 3.97 11.18 3.69 .040 .030 .050 . 000 1199.40 9975.33 

. OOS235 505 . 510. S10. 2 12 0 .00 168.47 10143.80 

1 
18JAN02 15:4S:38 PAGE 23 

SECNO DEPTH CWSEL CRIWS WSELK EG HV w~ OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELI-liN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 3.148 

3301 HV CHANGED MORE THAN HVINS 

3.148 8.87 1208.87 .00 .00 1209.68 .81 2.27 .07 1210.00 
3 011.0 . 0 2315.5 695.5 .0 284.3 284.8 240.6 78.5 1206.00 

.52 .00 8.14 2.44 .000 .030 .050 .000 1200.00 9976.87 
.003081 575. 575. 580. 1 0 0 .00 225.65 10203.52 

*SECNO 3.2SO 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

DOWNSTREAM OF INDIAN SCHOOL ROAD EXTENDED 

CONFLUENCE OF TRACTOR WASH 

3.250 2.82 1213.72 1213.72 .00 1214.69 .97 2.62 .OS 1212.00 

• 3011.0 82.9 2785.7 142.3 25.8 340.2 55.3 246.5 81.3 1212.00 
.54 3.21 8.19 2.57 .040 .030 .050 .000 1210.90 9939.93 

. 009173 515. 535. 505. 20 17 0 .00 244.49 10184.43 

Wood/Patel Tuthill Dike Wash CLOMR Submittal 



UFC-2 Output for Duplicate Effective Model 

~ *SECNO 3.344 

3301 HV CHANGED MORE THAN HVINS 

Tuthill2.0ut 

Q ® X1 = 3.344 TO X1 
Q 1414 CFS 

3.912 EQUALS QAT CP25 

3.344 

1414.0 
.58 

.. 001409 

*SECNO 3.439 

3.84 

13.9 
1. 60 
495. 

1216.64 

1266.8 
3.61 
500. 

.00 

133.2 
1.43 
505. 

.00 

8.7 
.040 

3 

1216.82 

351.4 
.030 

0 

.13 

93 . .; 
.050 

0 

2.05 

251.6 
.000 

.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.8~ 

1 
18JAN02 

SECNO 
Q 

TIME 
SLOPE 

3.439 
1414.0 

. 65 
.000418 

*SECNO 3.535 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

3.61 
7.4 
.92 

500. 

CWSEL 
QCH 
VCH 
XLCH 

1217.11 
1297.4 

2.27 
500. 

CRIWS 
QROB 
VROB 
XLOBR 

.00 
109.2 

.95 
500. 

~ 3301 HV CHANGED MORE THAN h'VINS 

1 

~ 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.535 
1414.0 

.67 
.010674 

*SECNO 3. 631 

2.45 
5.2 

2.67 
500. 

1217.25 
1395.6 

7.64 
505. 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.631 4.03 1222.23 
1414.0 12.2 1383.1 

. 68 
.008640 

*SECNO 3. 724 

3.28 
510. 

9.83 
510. 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.724 3.82 1230.42 
1414.0 

.70 
.010183 

18JAN02 

SECNO 
Q 

1.2 
1.32 
495. 

15:45:38 

DEPTH 
QLOB 

Wood/Pate I 

853.9 
8.14 
490. 

CWSEL 
QCH 

1217.25 
13.1 
2.23 
500. 

1222.23 
18.6 
2.94 
510. 

1230.42 
558.9 
4.07 
480. 

CRIWS 
QROB 

WSELK 
ALOE 
XNL 
I TRIAL 

.00 
8.1 

.040 
3 

.00 
2.0 

.040 
20 

.00 
3.7 

. 040 
3 

.00 
• 9 

.040 
15 

WSELK 
ALOB 

EG 
ACH 
XNCH 
IDC 

1217.18 
571.2 

.030 
0 

1218.15 
182.7 

.030 
19 

1223.70 
140.8 

.030 
14 

1231.14 
104.9 

.030 
12 

EG 
ACH 

HV 
AROB 
XNR 
ICOt.'T 

.07 
114.8 

.050 
0 

.90 
5.9 

.050 

1.47 
6.3 

.050 
0 

.72 
137.4 

.050 
0 

HV 
AROB 

HL 
VOL 
WTN 
CORAR 

. 35 
258.1 

.000 
.00 

.59 
263.3 

.000 
.00 

4.88 
265.3 

.000 
.00 

4.57 
267.5 

.000 
.00 

HL 
VOL 

W/P Job No. 011402.02 

.08 1214.00 

84.0 1214.00 
12!2.80 9978.40 

221.88 10200.27 

OLOSS L-BANK ELEV 
TWA R-BANK ELEV 
ELMIN SSTA 
TOPWID ENDST 

.01 1214.00 
86.7 1214.00 

1213.50 9974.82 
241.84 10216.65 

.25 1216.00 
88.7 1216.00 

1214.80 9976.87 
112.52 10089.39 

.17 
89.7 

1220.00 
1220.00 

1218.20 9976.66 
55.05 10031.71 

.07 1230.00 
91.1 1230.00 

1226.60 9975.81 
193.38 10169.19 

OLOSS 
TWA 

L-BANK ELEV 
R-BANK ELEV 

PAGE 24 
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·r::-2 Output for Duplicate Effective Model 

TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOBR 

7 SECNO 3.818 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.818 3.90 1236.20 
1414.0 

. 73 
.006855 

*SECNO 3.912 

11.9 
2.95 
495. 

872.6 
7.62 
495. 

3301 hV CHANGED MORE THAN HVINS 

1236.20 
529.6 
2.68 
500. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3. 912 
1414. 0 

.74 
~ . 006725 

*SECNO 4.006 

3.98 
45.9 
3.87 
495. 

1243.08 
1163.6 

9.41 
495. 

1243.08 
204.5 

3.09 
495. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

XNL 
I TRIAL 

.00 
4.0 

. 040 
4 

.00 
11.9 
.040 

20 

Tuthill2.0ut 

XNCH XNR 
IDC ICO~'":" 

1236.79 
114.5 

.030 
5 

1244.24 
123.6 

.030 

.60 
193.0 

.050 
0 

1.!6 

65.1 
.050 

0 

Q@ X1 = 4.006 TO X1 = 4.653 EQUALS (QAT CP25 +QAT CP22A)/2 

• 

• 

Q (1414 + 1108) /2 1261 CFS 

4.006 
1261.0 

.76 
. 010222 

*SECNO 4.101 

3.66 
. 0 

.00 
500. 

1249.66 
1261.0 

8.79 
500 . 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.101 
1261.0 

.78 
. 009574 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

*SECNO 4.196 

2.04 
135.9 

3.31 
495 . 

1257.84 
842.9 

7.18 
500. 

15:45:38 

DEPTH 
QLOB 
'lLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.196 3.22 1263.02 
1261.0 

.80 
. 008623 

SECNO 4.289 

. 0 
.00 

500 . 

1231.4 
8.48 
500. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Wood/Pate! 

1249.66 
.0 

.00 
505. 

1257.84 
282.2 

3.03 
500. 

CRIWS 
QROB 
VROB 
XLOBR 

1263.02 
29.6 
1.76 
495. 

.00 
.0 

.000 
20 

.00 
41.0 
.040 

5 

WSELK 
ALOE 
XNL 
I TRIAL 

.00 
.0 

.000 
2 

1250.86 
143.4 

.030 
11 

1258.43 
117.3 

.030 
11 

EG 
ACH 
XNCH 
IDC 

1264.11 
145.3 

.030 
14 

1.20 
. 0 

.000 
0 

.59 
93.1 
.cso 

0 

HV 
AROB 
XNR 
ICON7 

l. 09 
16.8 
.050 

WTN 
CORA.'< 

4.11 
270.7 

.000 
.00 

3.36 
273.6 

.000 
.00 

4.06 
275.6 

.000 
.00 

4.94 
277.9 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

4.53 
280.2 

.000 
.00 

W/P Job No. 011402.02 

ELM IN 
TOPWID 

SSTA 
ENDST 

.01 1234.00 
93.6 1235.30 

1232.30 9981.34 
255.01 10236.35 

.17 
95.7 

1239.10 
99.34 

1240.00 
1240.00 
9972.29 

10071.64 

.01 1250 .. 00 
96.6 1250.00 

1246.00 9980.86 
60.70 10041.56 

.06 1256.50 
98.2 1256.50 

1255.80 9920.00 
215.32 10135.33 

CLOSS 
TWA 
ELM IN 
TOPWID 

.15 
99.9 

1259.80 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1264.00 
1262.00 
9967.46 

90.62 10058.08 

PAGE 26 
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.,... -2 Output for Duplicate Effective Model 

UPSTREk~ OF CAMELBACK ROAD EXTENDED 

1 

• 

4.289 
1261.0 

.82 
.008490 

*SECNO 4.375 
4.375 

1261.0 
.84 

. 009941 

*SECNO 4.469 
4.469 

1261.0 
.86 

. 005439 

*SECNO 4.563 

2. 94 
168.5 
4.09 
495. 

2.63 
11.8 
3.48 
445 . 

3.08 
35.8 
3.01 
500. 

1270.34 
575.9 

8. 72 
495. 

1274.33 
674.4 

9.05 
450. 

1278.18 
915.7 

6. 96 
500. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.563 3.47 1281.57 
1261.0 

.88 
.007388 

1BJAN02 

SECNO 
Q 

TIME 
SLOPE 

*SECNO 4.653 

24.9 
2.70 
500. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

1089.2 
7.86 
495. 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

1270.34 
516.5 

3.30 
495. 

. 00 
574.8 
4.16 
445. 

.00 
309.5 
2.47 
500 . 

1281.57 
146.9 
2.17 
495. 

CRIWS 
QROB 
VROB 
XLOBR 

.00 
41.2 
.040 

12 

.00 
3.4 

.040 
3 

. 00 
11.9 
. 040 

.00 
9.2 

.040 
3 

WSELK 
ALOB 
XNL 
I TRIAL 

Tuthill2.0ut 

1270.99. 
66.1 
.030 

15 

1275.14 
74.5 
.030 

0 

1278.76 
131.6 

.030 
0 

1282.41 
138.5 

.030 
8 

EG 
ACH 
XNCH 
IDC 

.64 
156.8 

.050 
0 

.80 
138.3 

.050 
0 

.57 
125.5 

.050 

.84 
67.6 
.050 

0 

HV­
AROB 
XNR 
ICONT 

4.24 
282.6 

.000 
.00 

4.10 
285.1 

.000 
.00 

3.59 
287.9 

.000 
.00 

3.12 
290.6 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO·= 2.08 

4.653 
1261.0 

.91 
. 001711 

*SECNO 4.725 

3. 91 
4.2 

1.27 
475. 

1283.61 
1214.7 

4.67 
475. 

3301 HV CHANGED MORE THAN HVINS 

.00 
42.1 
1. 07 
475. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4. 725 
1108.0 

.93 
.009227 

Q@ X1= 4.725 EQUALS Q@ CP22A 
Q 1108 CFS 

CONFLUENCE OF CATERPILLAR DIKE WASH 

2.30 
. 0 

.00 
380. 

1285.30 
1049.0 

7.52 
380. 

1285.30 
59.0 
2.14 
380. 

• ROFILE FOR STREAM TUTHILL DIKE WASH - WASH 

Wood/Patel 

.00 
3.3 

.040 

.00 
. 0 

.000 
20 

1283.94 
259.9 

.030 
0 

1286.14 
139.5 

.030 
11 

.33 
39.4 
.050 

0 

.84 
27.5 
.050 

1.48 
293.5 

.000 
.00 

1.21 
295.5 

.000 
.00 

W!P Job No. 011402.02 

.04 1268.00 
101.5 1268.00 

1267.40 9949.59 
189.12 10138.71 

.OS 1272.00 
103.1 1272.00 

1271.70 9992.08 
125.41 10117.49 

.02 1276.00 
104.8 1276.00 

1275.10 9984.54 
174.58 10159.13 

.08 
106.7 

1280.00 
1280.00 

1278.10 9973.24 
153.01 10126.25 

OLOSS 
TWA 
ELM IN 
TOPWID 

.OS 
108.2 

1279.70 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1282.00 
1282.00 
9960.95 

127.69 10088.64 

.15 1286.50 
109.3 1284.00 

1283.00 9970.14 
112.17 10082.30 

PAGE 27 
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·-2 Output for Duplicate Effective Model Tuthill2.0ut WfP Job No. 011402.02 

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRIT:CAL W.S.,L-LEFT B.~~K,R-RIGHT B~~K,M-LOWER END STA 

ELEVATION 1033. 1083. 1133. 1183. 1233. 1283. 1333. 1383. 1433. 1483. 
SECNO CUMDIS 

.00 0. IEM 
50. IEM 

100. IEM 
150. IWE 
200. IWE 
250. IWE 
300. IWE 
350. ILE 

.08 400. ILE 
450. ILE 
500. CIE 
550. CIE 
600. C!E 
650. CIE 
700. CIE 
750. CIE 
BOO. CIE 
850. CIE 
900. CIE 
950. CIE 

.19 1000. .IE 
1050. .IE 
1100. . IE 
1150. . IWE 
1200. . IWE 
1250. .IWE 
1300. . ILE 

• 1350. IE 
1400. IE 
1450. IE 
1500. IE 
1550. IE 
1500. IE 
1650. IE 

. 31 1700. IE 
1750. IE 
1800. IE 
1850. IEM 
1900. IEM 
1950. IWE 
2000. IWE 
2050. IE 
2100. IE 
2150. IE 

. 41 2200 . IE 
2250. IE 
2300. IE 
2350. IE 
2400. IE 
2450. IE 
2500. IE 
2550. IWE 
2600. WE 
2650. IE 
2700. IE 
2750. IE 
2800. IE 

.54 2850. IE 
2900. IE 
2950. IE 
3000. IE 
3050. IE 
3100. IWE 
3150. IWE 
3200. IE 

• 3250 . IE 
3300. IE 

.63 3350. IE 
3400. IE 
3450. IE 

Wood/Pate I Tuthill Dike Wash CLOMR Submittal 



.n;<:-2 Output for Duplicate Effective Model Tuthill2.0ut W/P Job No. 011402.02 

3500. IE 
3550. IE 
3600. IE 
3650. IEM 
3700. IWE 
3750. IWE 
3800. IWE 

. 73 3850 . WE 
3900. IE 
3950. IE 
4000. IE 
4050. IE 
4100. IE 
4150. IWE 
4200. IWE 
4250. IWE 
4300. IWE 

. 82 4350 . ILE 
4400. ILE 
4450. ILE 
4500. IE 
4550. IE 
4600. IE 
4650. IE 
4700. IWE. 
4750. IWE. 
4800. IWE. 

. 92 4850 . IWE. 
4900. IWE. 
4950. IE. 
5000. IE. 
5050. IE. 
5100. IE. 
5150. IE. 
5200. IWE 

• 5250. IWE 
5300. IWE 

1.01 5350. IE 
5400. IE 
5450. IE 
5500. IWE 
5550. IWE 
5600. IWE 

1.07 5650. IWE 
5700. c I.E 
5750. c I. WE 
5800. c I. WE 
5850. c I E 

1.11 5900. c I E 
1.12 5950. c I EM 

6000. c I EM L 
6050. c I EM L 

1.15 6100. c IREM L 
6150. c IREM L 
6200. c IREM L 
6250. c IREM L 
6300. c IREL 

1.20 6350. c ILEM 
6400. c .IEM 
6450. c .IEM 
6500. c .IWE 
6550. c .ILE 
660(1. c .ILE 

1.26 6650. IE 
6700. IEM 
6750. IEM 

1.29 6800. IWE 
6850. IWE 
6900. IWE 

1.31 6950. ILE 
1.32 7000. c ILE R 

7050. c I E R 

• 7100. c .IL EM R 
7150. c .IL EM R 

1.36 7200. c IL EM 
7250. c I L EM 
7300. c .I LEM 

Wood/Patel Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model 

7350. C .! LWE 
7400. 
7450. 
7500. 

1.42 7550. 
7600. 
7650. 
7700. 
7750. 
7800. 
7850. 
7900. 
7950. 
8000. 

1.52 8050. 
8100. 
8150. 
8200. 
8250. 
8300. 
8350. 
8400. 
8450. 
8500. 

1.61 8550. 
8600. 
8650. 
8700. 
8750. 
8800. 
8850. 
8900. 
8950. 
9000. 

1.71 9050. 

• 9100. 
9150. 
9200. 
9250. 
9300. 
9350. 
9400. 
9450. 
9500. 

l. 80 9550. 
9600. 
9650. 
9700. 
9750. 
9800. 
9850. 
9900. 
9950. 

10000. 
l. 90 10050. 

10100. 
10150. 
10200. 
10250. 
10300. 
10350. 
10400. 
10450. 
10500. 

l. 99 10550. 
10600. 
10650. 
10700. 
10750. 
10800. 
10850. 
10900. 
10950. 

• 11000. 
11050. 
11100. 
11150. 

2.09 

11200. 

Wood/Pate! 

c 
c 

c 

!WE 
I LE 
I E 
I E 
I EM 
I EM 

IWE 
!WE 
IWE 
ILE 
ILE 
!LE 

IE 
IWE 
IWE 
ILE 
!LE 
ILE 
I WE 

IWE 
!WE 
ILE 
I E 

WE. 
I WE. 
I WE. 

ILE. 
I E. 
I E. 
I E. 
I WE 

WE 
WE 

I E 
I E 
I E 
I WE 
I WE 
I WE 
I WE 
I .E 
I.E 
I.E 
I. WE 
I. WE 
I. WE 

IWE 
ILE 
!LEM 
!LEM 
!LWE 
ILWE 
.!WE 
.IWE 
.ILE 
.ILEM 
.ILEM 
.ILEM 
.!LWE 

!WE 
IWE 
ILE 
ILE 
!LE 
I WE 
I WE 
I WE 

!WE 
ILE 
ILE 
I EM 
I EM 
I WE 
IWE 

IWE 
I E 
I EM 

Tuthill2.0ut W!P Job No. 011402.02 

Tuthill Dike Wash CLOMR Submittal 



•
•Tc~-2 Output for Dupli.cate Effec.t ive Model. 

11250. 

2.17 

2.28 

2. 37 

11300. 
11350. 
11400. 
11450. 
11500. 
11550. 
11600. 
11650. 
11700. 
11750. 
11800. 
1185 0. 
11900. 
11950. 
12000. 
12050. 
12100. 
12150. 
12200. 
12250. 
12300. 
12350. 

12400. 
12450. 
12500. 
12550. 
12600. 
12650. 
12700. 
12750. 
12800. 
12850. 
12900. 

• 2.47 

12 950. 
13000. 
13050. 
13100. 
13150. 
13200. 
13250. 
13300. 
13350. 
13400. 
13450. 
13500. 

2.56 13550. 
13600. 
13650. 
13700. 
13750. 
13800. 
13850. 
13900. 
13950. 
14000. 

2.66 14050. 
14100. 
14150. 
14200. 
14250. 
14300. 
14350. 
144 00. 
14450. 
14500. 

2.75 14550. 
14600. 
14650. 
14700. 
14750. 
14800. 
14850. • 14900. 
14950. 
15000. 

2.85 15050. 

Wood/Patel 

c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

IEM 
HIE 
IWE 
I E 

IE 
IEL 
IEL 
IWE 
IWE 
I E 

IE 
IE 
IE 
IWE. 
IWE. 
IWE. 
I E. 
I E. 
I E. 
I E. 
I E. 

IWE 
IWE 

IWE 
IWE 
IWE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 

IE 
IWE 
IWE 
IWE 
I.E 
ILE 
ILE 
ILE 
ILE 
ILE 

IWE 
IWE 
IWE 
I E 
I E 
I E 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
.IWE 
.IWE 
.IWE 
.IWE 
.IWE 
.ICE 
.ILE 
.ILE 
.ILE 
.ILE 
.I E 

IEM 
IEM 
IEM 
IEM 
IEM 
IWE 
IWE 
IWE 
IWE 
IWE 

Tuthill2.0ut WIP Job No. 011402.02 

Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 

ILE 15100. c. 
15150. c ILE 
15200. c IRE 
15250. c IRE 
15300. c IREM 
15350. c IREM 
15400. c IREM 
15450. c IREM 
15500. c IEL 

2.94 15550. c IEL 
15600. c IEL 
15650. c IEL 
15700. c IEL 
15750. c IWE 
15800. c !WE 
15850. c IWE 
15900. c IWE 
15950. c IWE 
16000. c ILE 

3.06 16050. ILE 
16100. c ILEM 
16150. c ILEM 
16200. c ILEM 
16250. c ILEM 
16300. c ILEM 
16350. c IREM 
16400. c IREM 
16450. c IREM 
16500. c IREM 
16550. c IREM 
16600. c I EM 

3.15 16650. c I EM 
16700. c IEM 
16750. c IWE 
16800. c IWEM 

•• 16850 . c IREM 
16900. c IREM 
16950. c IEM 
17000. c IEM 
17050. c IEM 
17100. c IEM 
17150. c IEM 

3.25 17200. EM 
17250. c EM 
17300. c EM 
17350. c EM 
17400. c WE 
17450. c WE 
17500. c WE 
17550. c IE 
17600. c IE 
17650. c IE 

3.34 17700. c IE 
17750. c IE 
17800. c IE 
17850. c IEM 
17900. c IEM 
17950. c IEM 
18000. c IEM 
18050. c IEM 
18100. c IEM 
18150. c IEM 

3.44 18200. c IEM 
18250. c IEM 
18300. c IEM 
18350. c IEM 
18400. c IEM 
18450. c IEM 
18500. c IE M. 
18550. c IE M. 
18600. c IE M. 
18650. c IE M. 

3.54 18700. IE M. 
18750. IE M. • 18800. IE M. 
18850. E M. 
18900. E M. 

Wood/Pate I Tuthill Dike Wash CLOMR Submittal 



.r -2 Output for Duplicate Effective Model Tuthill2.0ut WfP Job No. 011402.02 

18950. WEM. 
19000. WEM. 
19050. IEM. 
19100. IEM. 
19150. IEM. 

3. 63 19200. IEM. 
19250. IEM. 
19300. IEM. 
19350. WE. 
19400. IE. 
19450. IE. 
19500. IE. 
19550. IE. 
19600. IEM 
19550. WE 

3.72 19700. WE 
19750. IE 
19800. IE 
19850. IE 
19900. IE 
19950. IEM 
20000. IEM 
20050. EM 
20100. WE 
20150. IE 

3.82 20200. IE 
20250. IEM 
20300. IEM 
20350. IEM 
20400. IEM 
20450. .WE 
20500. .WE 
20550. .IEM 
20600. .IEM 

3.91 20650. .IEM 

• 20700 . .IEM 
20750. .IWE 
20800. WE 
20850. IEM 
20900. IEM 
20950. IEM 
21000. IEM 
21050. IEM 
21100. IEM 

4.01 21150. WE 
21200. WE 
21250. IEM 
21300. IEM 
21350. IEM 
21400. EM 
214 so. EM 
21500. WE 
21550. IEM 
21600. IEM 

4.10 21650. EM 
21700. EM 
21750. EM 
21800. EM 
21850. WE 
21900. WE 
21950. IE 
22000. IE 
22050. IE 
22100. IE 

4.20 22150. IE 
22200. EM 
22250. EM 
22300. WE 
22350. IE 
22400. IE 
22450. IE 
22500. IEM 
22550. EM 
22600 . EM • 4.29 22650. WE 
22700. c. IE 
22750. c IE 
22800. c IE 

WoodfPatel 
Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 

22850. c IE 
22900. c IE 
22950. c IEM. 
23000. c EM. 
23050. c EM. 

4.38 23100. c EM. 
23150. c WE. 
23200. c WE. 
23250. c WE. 
23300. c IE. 
23350. c IE. 
23400. c IE. 
23450. c IE. 
23500. c IE. 
23550. c IEM 

4.47 23600. c IEM 
23650. c IEM 
23700. c EM 
23750. c EM 
23800. c EM 
23850. c WE 
23900. c WE 
23950. c IE 
24000. .c IE 
24050. c IE 

4.56 24100. IE 
24150. c IE 
24200. c IE 
24250. c IE 
24300. c IE 
24350. c IE 
24400. c IE 
24450. c IE 
24500. c IE 
24550. c IEM 

• 4.65 24600. c IEM 
24650. c IEM 
24700. c EM 
24750. c EM 
24800. c EM 
24850. c EM 
24900. c WE 

4.72 24950. WE 
1 

18JAN02 15:45:38 PAGE 28 

T1 WHITE TANKS/AGUA FRIA AREA DRAINAGE MASTER STUDY 
T2 100-YEAR STORM EVENT FLOOD WAY RUN 
T3 TUTHILL DIKE WASH - WASH nsn 

J1 I CHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

1039.06 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE 

15 -1 

18JAN02 15:45:38 PAGE 29 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF 2 

.CHV= .100 CEHV= .300 
*SECNO .000 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



·<:-2 Output for Duplicate Effective Model T uthill2.0ut 

3470 ENCROACHMENT STATIONS= 9945.5 10068.7 TYPE= 

Q @ X1 0.000 TO X1 = 1.012 EQUALS QAT I6CWT4 
Q 4057 CFS 

TARGET= 

MATCH FLOODPLAIN INTO 100-YEAR PONDING WSEL BEHI~~ WHITE TANKS 
STRUCTURE # 4 

.000 
4057.0 

.00 
.004367 

*SECNO .075 

6.06 
. 0 

.00 
0. 

1039.06 
4057.0 

8.22 
0. 

3470 ENCROACHMENT STATIONS= 
.075 5.84 1040.84 

4057.0 
.02 

. 002833 

*SECNO .186 

740.7 
5.22 
400. 

3314.8 
6.98 
400 . 

.00 
. 0 

.00 
0. 

9910.0 
.00 
1.5 

1. 09 
400. 

1039.06 
. 0 

.000 
0 

1040.11 
493.6 

.030 
0 

10073.4 TYPE= 
1040.84 1041.53 

142.0 
.030 

2 

474.8 
.030 

0 

1 

1. OS 
.0 

.000 
0 

TARGET= 
.70 
1.4 

.040 

0 

3301 HV CHANGED MORE THAN HVINS 

• 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.186 4.75 1043.25 

4057.0 
.03 

.007516 

155.1 
5.86 
580. 

3785.6 
11.21 

580. 

1 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

*SECNO .314 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 
.314 

4057.0 
.OS 

.004566 

*SECNO .415 

5.56 
. 0 

.31 
500. 

1048.06 
4057.0 

8.16 
680. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

9950.0 
1043.25 

116.3 
4.40 
580. 

CRIWS 
QROB 
VROB 
XLOBR 

9925.0 
.00 

. 0 
.00 

720. 

10068.5 TYP=:= 
1043.71 1045.10 

26.5 337.7 
.030 .030 

WSELK 
ALOE 
XNL 

3 15 

I TRIAL 

EG 
ACH 
XNCH 
IDC 

10080.0 TYPE= 
1047.99 

.1 
. 030 

2 

1049.09 
497.5 

.030 

1 TARGET= 
1. 85 
26.5 
.040 

HV 
AROB 
XNR 
ICONT 

0 

1 TARGET= 
1. 03 

.0 
.000 

0 

3470 ENCROACHMENT STATIONS= 9940.0 10175.0 TYPE= 1 TARGET= 
.415 4.68 1051.88 1051.88 1051.93 1053.02 1.14 

4057.0 
.07 

. 007795 

*SECNO .540 

• 0 
.00 

300 . 

3407.4 
9.18 
530. 

•

7 185 MINIMUM SPECIFIC ENERGY 
.720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 

Wood!Patel 

649.6 
4.07 
800. 

9911.8 

.0 
.000 

2 

10110.0 TYPE= 

371.1 

.030 
15 

159.6 
.040 

0 

1 TARGET= 

W!P Job No. 011402.02 

123.250 

.00 
.0 

.000 
.00 

.00 100000.00 
.0 100000.00 

1033.00 9945.48 
123.25 10068.73 

163.380 
1.39 . 04 

1.3 
1036.00 
1040.00 5.1 

.000 

.00 
1035.00 9910.00 

163.36 10073.36 

118.550 
2.52 .35 
11.8 3.2 
.000 1038.50 

.00 112.53 

HL 
VOL 
WTN 
CORAR 

155.000 

CLOSS 
TWA 
ELM IN 
TOP WID 

1040.00 
1040.00 
9953.74 

10066.26 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

3.91 
18.7 
.000 
.oo 

.08 1048.00 
5.0 100000.00 

1042.50 9945.41 
134.59 10080.00 

235.000 
3.23 .03 1050.00 
25.5 
.000 

.00 

7.6 1050.00 
1047.20 9940.00 
235.00 10175.00 

198.250 

PAGE 30 
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·-2 Output for Duplicate Effective Model 

.540 4.46 1057.46 1057.46 

Tuthill2.0ut 

1 

4057.0 42.5 3580.1 434.4 
1057.55 

12.5 
.030 

1058.73 
375.2 

.030 
11 

.09 3.41 9.54 4.14 
.007254 660. 660. 650. 

*SECNO .634 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.634 4.99 1061.79 

4057.0 215.0 3265.2 
.11 6.00 10.63 

. 006421 

18JAN02 

SECNO 
Q 

,.. TIME 
SLOPE 

*SECNO .729 

495 . 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

495. 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
.729 

4057.0 
.12 

.007584 

4.64 
15.0 
3.33 
500. 

1065.34 
4042.0 

9.60 
500. 

9951.0 10105.0 TYPE= 1 
1061.79 1061.80 1053.28 

576.9 35.9 307.1 
4.67 .030 .030 
495. 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

8 

9953.5 10085.0 TYPE= 1 
.00 1065.30 1066.77 

.0 4.5 420.8 
.00 

500 . 
.030 

1 
.030 

0 

1.28 
104.9 

.040 
0 

TARGET= 
1.49 

123.7 
. 040 

0 

HV 
AROB 
XNR 
ICONT 

TARGET= 
1.43 

. 0 
.000 

0 

• 

•SECNO .823 

3301 HV CHANGED MORE TH&~ HVINS 

1 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.823 6.44 1070.94 

4057.0 2.8 4039.6 
.13 

.007523 

*SECNO .917 

2.50 
495. 

11.73 
495. 

3470 ENCROACHMENT STATIONS= 
.917 

4057.0 
.15 

.007036 

*SECNO 1.012 

5.41 
50.5 
5.18 
500. 

1074.71 
3993.9 
11.46 

500. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
1.012 5.05 1080.75 

4057.0 3.2 4048.1 
.16 

.007912 

18JAN02 

2.28 
500. 

15:45:38 

11.61 
500. 

• SECNO 
Q 

TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

Wood/Pate I 

9952.7 
1070.94 

14.6 
l. 98 
495. 

10045.3 TYPE= 
1070.92 1073.07 

1.1 344.3 
.030 .030 

9 ll 

1 TARGET= 
2.13 
7.4 

.040 
0 

9956.3 10050.0 TYPE= 1 TARGET= 
1074.62 1074.73 1076,72 2.01 

12. 6 9. 7 34 8 . 7 5. 9 
2.13 .030 .030 .040 
500. 0 15 0 

9936.4 10028.6 TYPE= 1 
1080.75 1080.73 1082.83 

5.7 1.4 348.7 
1.74 .030 .030 
500. 5 11 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

TARGET= 
2.09 
3.3 

.040 
0 

HV 

AROB 
XNR 
ICONT 

W!P Job No. 011402.02 

4.95 
33.2 
.000 

.00 

.04 1056.00 
10.9 1056.00 

1053.00 9912.37 
197.13 10110.00 

154.020 
3.37 .06 
38.6 12.9 
.000 1056.80 

1058.0:) 
1053.00 
9951.J7 

.00 153.93 10105.JJ 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-3.!.....'-:?~ ELEV 

R- BA...\1!-: ELEV 
SSTA 
El'iDS:-

.01 1064.00 
14.5 100000.00 

131.480 
3.48 
43.8 
.000 1060.70 9953.52 

.00 131.48 10085.00 

92.560 
3.74 .21 
48.2 15.8 
.000 1064.50 
.00 92.56 

93.700 
3.64 .01 
52.3 16.9 
.000 1069.30 
.00 93.51 

92.199 
3.73 .02 
56.4 17. 9 
.000 1075.70 
.00 92.20 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELM IN 
TOPWID 

1070.00 
1070.0·0 
9952.71 

10045.27 

1072.0G 
1074.00 
9956.49 

10050.00 

1080.00 
1080.00 
9936.36 

10028.55 

L-BANK ELE'I 
R-BANK ELEV 
SSTA 
ENDST 
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··2 Output foe Duplicate Effective Model 

CCH'v'= .300 CEHV= .sao 
•SECNO 1. 067 

3301 HV CHANGED MORE THAN HVINS 

368S 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Tuthill2.0ut 

3470 ENCROACHMENT STATIONS= 9977.7 10022.0 TYPE= TARGET= <H.300 

3495 OVERBANK &~EA ASSUMED NON-EFFECTIVE, ELLEA= 1088.00 ELREA= 

Q @ Xl = 1.067 TO Xl = 1. 11 0 EQUALS Q AT CP43 (AFTER 
Q = 4061 CFS 
FLOW LEFT OVER AFTER WEIR FLOW OVER DIKE UPSTREAM OF 

4 - 10ft X 8ft x 227ft BC AT INTERSTATE 10 

1.067 6.37 
~ 

4061.0 . 0 
.16 .00 

. 002423 293 . 

SPECIAL CULVERT 

SC CUNO 
4 

CUNV 
.016 

1085.01 
4061.0 

14.40 
293. 

ENTLC 
.so 

1085.01 
. 0 

.00 
.293. 

COFQ 
2.60 

1085.01 
.0 

.000 
20 

ROLEN 
.00 

1088.23 
282.0 

.016 
11 

RISE 
8.00 

DIVERT) 

CULVERT 

3.22 
. 0 

.000 

SPAN 
10.00 

0 

CHART BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE WINGWALLS FLARED 30 TO 75 DEGREES 

•
. •SECNO 1.110 
BTCARD, BRIDGE STENCL= 9950.00 STENCR= 10022.00 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG 1093.68 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

1 
18JAN02 15:45:38 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 
Q QLOB QCH QROB ALOB ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV 
1093.80 1093.13 5.46 14. 4024. 6.084 320.0 

1088.00 

1.18 
58.5 
.000 

.00 

CULVLN 
227.00 

3.37 

HL 
VOL 
WTN 
CORAR 

ELTRD 
1092.00 

.57 
18.4 

1078.64 
44.30 

CHRT 
8 

OLOSS 
TWA 
ELM IN 
TOPWID 

WEIRLN 
7. 

3470 ENCROACHMENT STATIONS= 99SO.O 10022.0 TYPE= 1 TARGET= 72.000 

• 
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1092.00 ELREA= 

PORTION OF FLOW FOR THE NEXT FOUR CROSS SECTIONS UPSTREAM 
IS LOST AS WEIR FLOW OVER THE DIKE TO THE EAST 
APPROXIMATELY 1440 CFS FLOWS EAST OVER DIKE 

1099.00 

EFFECTIVE FLOW OPTION IS INCORPORATED FOR THE NEXT S UPSTREAM CROSS 
SECTIONS AS A RESULT OF PONDING AND UPSTREAM AND DOWNSTREAM EXPANSION 
AND CONTRATION FLOW SITUATIONS. 

ACTUAL MAPPED LIMITS CORRESPOND TO WATER SURFACE ELEVATIONS AND ARE 

1078.64 
100000.00 

9977.70 
10022.00 

SCL 
1 

L-BANK 
R-BANK 
SSTA 
ENDST 

WIP Job No. 011402.02 

ELCHU 
1081.16 

ELEV 
ELEV 

ELCHO 
1078.64 
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Tuthill2.0ut ·-2 Output for Duplicate Effective Model 

SHOWN CORRECTLY ON THE FLOODPLAIN WORK ~~-

1.110 
4061.0 

.18 
. 000214 

*SECNO 1.118 

12.06 
809.1 
4.44 
227 . 

1093.16 
3251.9 

6.08 
227. 

.00 
.0 

.00 
227. 

1093.14 
182.4 

.016 
2 

1093.68 
534.5 

.016 
0 

.52 
. 0 

.000 
0 

5.46 
61.1 
.000 

.00 

.00 1081.16 
19.7 100000.00 

1081.10 9950.00 
72.00 10022.00 

W/P Job No. 011402.02 

3302 WARNING: CONVEYANCE C~~GE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.53 

1 

3470 ENCROACHMEh~ STATIONS= 

1.118 
5503.0 

.18 
. 000061 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

CCHV= 

Q ® X1 1.118 TO X1 
Q 5503 CFS 

12.14 
. 0 

. 00 
40. 

1093.64 
2897.5 

3.02 
40. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

.100 CEHV= 

CWSEL 
QCH 
VCH 
XLCH 

.300 

9920.0 10100.0 TYP:S= 1 TARGET= 

1.199 EQUALS STORAGE ROUTED QAT CP43 

.00 
2605.5 

3.31 
40 . 

CRIWS 
QROB 
VROB 
XLOB?. 

1093.65 
.0 

.000 
2 

WSELK 
ALOB 
XNL 
I TRIAL 

1093.80 
959.0 

.016 

0 

EG 
ACH 
XNCH 
IDC 

.16 
786.2 

.016 

0 

HV 
AROB 
XNR 
ICONT 

•SECNO 1.152 

~3~02 WARNING: CONVEYANCE CHANGE OUTSID:S OF ACCEPTABLE RANGE, KRATIO 

3470 ENCROACHMENT STATIONS= 
1.152 11.61 1093.61 

5503.0 .0 3765.2 
.19 

.000508 

*SECNO 1.198 

.00 
180. 

4.28 
180. 

9930.0 
.00 

1737.8 
2. 72 
160. 

10150.0 TYP:S= 
1093.62 1093.84 

.0 880.7 
.000 .030 

2 0 

1 TARGET= 
.23 

639.7 
.040 

0 

180.000 

.00 
62.3 
.000 

.00 

.11 1091.50 
18.8 1082.00 

1081.50 9920.00 

180.00 10100.00 

HL 
VOL 
WTN 

CORAR 

.35 

220.000 

OLOSS 
TWA 
ELM IN 
TOPWID 

.02 .02 
69.0 19.6 
.000 1082.00 

.00 220.00 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENOST 

1143.00 
1086.00 
9930.00 

10150.00 

PAGE 34 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .58 

3470 ENCROACHMENT STATIONS= 
1.198 8.29 1093.59 

5503.0 50.0 3830.3 
.20 

.001526 

CCHV= 

3.10 
235. 

. 300 CEHV= 
*SECNO 1.260 

6.79 
240. 

.500 

3301 HV CHANGED MORE THAN HVINS 

9925.0 10200.0 TYP:S= 1 TARGET= 
.00 1093.60 1094.13 .54 

1622.6 16.1 564.2 530.5 
3.05 .030 .030 .040 
235. 2 0 0 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9945. 0 10200.0 TYPE= 1 TARGET= 

~ 1.260 
6601.0 

Q ® X1 1.260 TO X1 = 1.322 EQUALS ROUTED QAT CP42 
Q 6601 CPS 

UPSTREAM OF MCDOWELL ROAD 

5.53 
138.7 

1097.03 
3925.4 

1097.03 
2537.0 

1097.03 
21.7 

1098.55 
332.3 

Wood/Pate! 

1.52 
419.0 

275.000 
.19 . 09 

76.2 21.0 
.000 1085.30 

.00 263.98 

255.000 

1. 00 
83.2 

.49 
22.8 

1090.00 
1090.00 
9936.02 

10200.00 

1094.00 
1094.00 

Tuthill Dike Wash CLOMR Submittal 



'TPC-2 Output for Duplicate Effective Model 

• Tuthill2.0ut WIP Job No. 011402.02 

• 

1 

1 

.21 
. 007196 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

•SECNO 1. 287 

6.40 
340. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

11.81 
330 . 

CWSEL 
QCH 
VCH 
XLCH 

6.05 
315. 

CRIWS 
QROB 
VROB 
XLOB;< 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE NINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHME~~ STATIONS= 
1.287 5.21 1099.21 

6601.0 
.22 

~ . 008645 

*SECNO 1.313 

12.1 
3.27 
160. 

6588.9 
1.0.88 

140. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 

9974.0 
1099.21 

.0 
. 00 

120. 

9920.1 

.030 
20 

.030 .040 
23 0 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

1.0145.0 TYPE= 
1099.25 1101.05 

3.7 605.4 
.030 .030 

20 1.1 

10080.0 TYPE= 

1 

HV 
AROB 
X.'ffi 
ICONT 

TARGET= 
1. 84 

. 0 
.000 

0 

1 .TARGET= 

.000 
.00 

1091.50 9962.42 
237.53 10200.00 

HL 
VOL 
WTN 
CORAR 

CLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BA.J."J'K ELEV 
SSTA 
ENDST 

171.040 
1. 07 
85.3 
.000 

.16 1098.00 
23.4 100000.00 

1094.00 9973.96 
.00 1.71.04 10145.00 

159.860 

THE NEXT THREE UPSTREAM CROSS SECTIONS FLOW THROUGH A DETENTIION 
BASIN AND EFFECTIVE FLOW LIMITS ARE IMPOSED TO MODEL THIS SITUATION 
COR"-ECTLY. MAPPED LIMITS ARE SMOWN ON THE FLOODPLAIN MAP TO 
CORRECTLY DEPICT THE ACTUAL PONDING AREA . 

CONFLUENCE OF BulWLDOZER WASH 

1. 313 
6601.0 

.22 
. 006401 

*SECNO 1.322 

5.98 
611.0 

7.96 
145. 

1100.98 
5056.6 

12.31 
140. 

3301 HV CHANGED MORE THAN HVINS 

1100.98 
933.4 

6 .49 
135. 

1100.98 
76.8 
. 030 

3 

1102.96 
410.8 

.030 
8 

1. 99 
143.7 

.040 
0 

1. 03 
87.3 
.000 
.00 

.08 1096.00 
24.0 1096.00 

1095.00 9920.14 
159.63 10079.77 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 3.54 

3470 ENCROACHMEIIT STATIONS= 
1.322 8.29 1103.29 

6601.0 594.1 6006.9 
.22 

. 000511 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

3.03 
150. 

4.29 
50. 

15:45:38 

DEPTH 
QLOB 

VLOB 
XLOBL 

CWSEL 
QCH 

VCH 
XLCH 

9875.9 
.00 

.0 
.00 

150. 

CRIWS 
QROB 

VROB 
XLOB;< 

101.10.0 TYPE= 
1103.29 1103.56 

196.1 
. 030 

3 

WSELK 
ALOB 

XNL 
I TRIAL 

1401.6 
.030 

0 

EG 
ACH 

XNCH 
IDC 

1 TARGET= 
.27 

. 0 
.000 

HV 
AROB 

XNR 
ICONT 

234.100 
.08 .51 1096.00 

89.1 24.3 100000.00 
.000 1095.00 9877.18 
.00 232.82 10110.00 

HL 
VOL 

WTN 
CORAR 

CLOSS 
TWA 

ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 

SSTA 
ENDST 

CCHV= .100 CEHV= .300 
*SECNO 1.362 

• 3 02 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, !<RATIO 2 . 54 
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Trt::r:_2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 

~ 3470 ENCROACHMENT STATIONS= 9877.2 10100.0 TYPE= 1 TARGET= 222.760 

QAT X1 = 1.362 TO X1 = 1.614 EQUALS (QAT CP39 + 1/5 HYDROGRAPH AT 42) 
Q 6018 + 1/5(1029) = 6225 CFS 

l. 362 
6225.0 

.25 
. 000070 

•SECNO 1.~22 

21.50 
550.3 
l. 66 
150 . 

1103.50 
4859.7 

2.83 
210. 

3301 HV CHANGED MORE THAN HVINS 

.00 
815.0 
1.40 
300. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1103 .so 
332.5 

.030 
2 

1103.61 
1717.9 

.030 
0 

.10 
582.7 

. 040 
0 

3470 ENCROACHMENT STATIONS= 9949.0 10045.0 TYPE= 1 TARGET= 
2.65 

. 0 
.000 

1.422 7.90 1106.40 1106.40 1106.40 1109.05 
622S.a .a 6225.o .a .o 476.5 

.25 .aa 13.06 .00 .000 .030 
-. 007981 315. 315. 315. 20 22 

•SECNO 1.518 
3695 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9969.4 10090.0 TYPE= 1 TARGET= 
1.518 7.36 1114.26 1114.26 1113.73 1116.97 2.71 

6225.0 62.9 6125.6 36.5 13.4 460.3 13.2 
.26 

.007069 
4.70 
495. 

13.31 
505. 

2.76 .040 .030 .050 

• 18JAN02 

SECNO 
Q 

T!ME 
SLOPE 

•SECNO 1.614 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

495. 

CRIWS 
QROB 
VROB 
XLOBR 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

347C ENCROACHMENT STATIONS= 
1.614 9.45 1123.35 

6225.0 10.0 6088.9 
.28 2.20 12.59 

. 006091 510. 510. 

•SECNO 1. 710 

9967.7 
1123.35 

126.1 
2.30 
505. 

3655 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9965.0 

20 

WSELK 
ALOE 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

11 

10110.0 TYPE= 
1123.45 1125.76 

4.5 483.6 
.040 .030 

20 11 

10070.0 TYPE= 

1 

HV 
AROB 
XNR 
ICONT 

TARGET= 
2.41 
54.9 
.050 

0 

1 TARGET= 

Q@ X1 = 1.710 TO 2.088 EQUALS (QAT 1.299 +QAT CP39)/2 
Q (6225 + 6110)/2 6168 CFS 

1. 710 
6168.0 

.29 
.007914 

.SECNO 1.805 

10.94 
.o 

.00 
505. 

1130.94 
6168.0 
13.05 

505. 

1130.94 
• 0 

.00 
510. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

1130.93 
• 0 

.000 
20 

1133. 59 
472.5 

.030 
8 

2.65 
• 0 

.000 
0 

.03 
99.5 
.000 
.00 

.02 1090.00 
25.4 1090.00 

1082.00 9378.68 
221.32 10100.00 

96.010 
.07 

llO. 7 
.000 
.00 

.76 100000.00 
26.5 100000.00 

1098.50 9949.00 
92.01 10041.00 

.02 
27.6 

120.600 
3.79 

116.3 
.000 1106.90 

1110.00 
1112.00 
9969.40 

.00 

HL 
VOL 
WTN 
CORAR 

142.280 
3.34 

122.3 

100.54 10069.94 

OLOSS 
TWA 
ELM IN 
TOPWID 

.03 
29.1 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.000 
.00 

1113.90 

1122.00 
1122.00. 
9968.26 

105.000 

141.74 10110.00 

.07 1132.00 
30.4 100000.00 

3.49 
128.2 

.000 
.00 

1120.00 9967.64 
89.16 10056.80 
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•

TTJ:'C-2 Output for Duplicate Effective Model 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Tuthill2.0ut 

• 

1 

• 

1 

3470 ENCROACHMENT STATIONS= 
1.805 

6168.0 
. 30 

. 008074 

•SECNO l. 898 

10.50 
. 0 

.03 
500. 

1138.10 
6168.0 
13.71 

500. 

9969.8 
1138.10 

.0 
.00 

500 . 

3635 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

18Jlu'l02 

SECNO 
Q 
TIME 
SLOPE 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3720 CRITICAL DEPTH ASSUMED 

CRIWS 
QROB 
VROB 
XLOBR 

10050.0 TYPE= 
1138.10 

.0 
.040 

20 

WSELK 
ALOB 
XNL 
!TRIAL 

1141.02 
449.9 

.030 
11 

EG 
ACH 
XNCH 
IDC 

TARGET= 
2. 92 

. 0 
.000 

0 

HV 
AROB 
XNR 
ICONT 

3470 ENCROACHMENT STATIONS= 9972.1 10070.0 TYPE= 1 TARGET= 
1.898 7.90 1145.20 1145.20 1145.29 1147.98 2.78 

6168.0 
. 31 

. 007502 

108.9 
5.38 
495 . 

4230.9 
15.39 

495. 

1828.1 20.2 274.8 249.3 
7.33 .040 .030 .050 
495. 20 19 0 

•SECNO 1.994 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
1.994 

6168.0 
.32 

. 006160 

*SECNO 2.088 

8.90 
22.6 
3 .14 
505 . 

1152.40 
5982.2 

12.86 
505. 

9969.1 
1152.40 

163.3 
2.89 
505. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
2.088 9.18 1159.28 

6168.0 
. 33 

.007822 

•SECNO 2.170 

4.7 
2.32 
495. 

6163.3 
13.60 

495. 

3301 HV CHANGED MORE THAN HVINS 

9971.5 
1159.28 

.0 
.00 

495. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9964.3 

18JAN02 15:45:38 

10092.8 
1152.38 

7.2 
.040 

20 

TYPE= 
1154.89 

465.3 
.030 

8 

10055.0 TYPE= 
1159.36 1162.15 

2.0 453.1 
.040 .030 

20 8 

10128.9 TYPE= 

Q @ X1 = 2.170 TO X1 
Q 6110 CFS 

2.659 EQUALS QAT CP39 

2.170 
6110.0 

.34 
.008945 

Wood/Pate! 

4.79 
.0 

.00 
430. 

1167.39 
6110.0 
10.69 

435. 

1167.39 
. 0 

.00 
445. 

1167.39 
.0 

.000 
20 

1169.16 
571.6 

.030 
11 

1 

1 

TARGET= 
2.49 
56.5 
.050 

0 

TARGET= 
2.87 

.0 
.000 

0 

1 TARGET= 

1. 77 
.0 

.ooo 
0 

W/P Job No. 011402.02 

.08 1138.00 
80.250 

4.00 
l.33.5 

.000 
31.4 100000.00 

1127.60 9969.75 
80.25 10050.00 . 00 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

97.930 
3.85 .01 1140.00 

1140.00 
9972.21 

139.2 32.4 
.000 1137.30 
.00 97.79 10070.00 

.03 1150.00 
123.750 

3.42 
145.4 33.7 1150.00 

1143.50 9969.06 
123.75 10092.81 

.000 
.00 

.11 1158. 00 
83.550 

3.42 
151.0 34.8 100000.00 

1150.10 9971.81 
83.19 10055.00 

.000 
.00 

164.590 

3.63 
156.1 

.000 
.00 

.11 100000.00 
36.1 100000.00 

1162.60 9964.35 
164.54 10128.89 

PAGE 38 
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n-.;:~-2 Output for Duplicate Effective Model 

• Tuthill2. Out W!P Job No. 011402.02 

7 SECNO 2.279 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9945.9 10039.9 TYPE= 1 TARGET= 94.030 

UPSTREAM OF THOMAS ROAD EXTENDED 

2.279 7.30 1176.60 1176.60 1176.61 1179.18 2.58 4.89 .24 100000.00 
6110.0 . 0 6110.0 . 0 .0 474.2 . 0 163.0 37.8 100000.00 

.35 .00 12.88 .00 .000 .030 .000 .000 1169.30 9945.93 
.008103 580. 575. 570. 20 14 0 .00 93.96 10039.90 

7 SECNO 2.373 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 995Q.O 10080.0 TYPE= 1 TARGET= 129.960 
2.373 8.37 1180.37 .00 1180.51 1182.27 1.90 3.02 .07 1180.00 

6110.0 1.1 4892.5 1216.3 1.3 405.5 231.7 169.3 39.0 1174.00 
.37 .84 12.07 5.25 .040 .030 .050 .000 1172.00 9952.76 

.004766 495. 495. 495. 2 0 0 .00 1::7.24 10080.00 

*SECNO 2.468 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3593 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.3470 ENCROACHMENT STATIONS= 9941.0 10080.0 TYPE= 1 TARGET= 138.970 
2.468 7.57 1184.87 1184.87 1184. 94 1187.08 2.22 2.83 .10 1180.00 

6110.0 443.6 3822.8 1843.6 81.4 268.4 274.8 176.7 40.6 1180. 00 
.38 5.45 14.24 6. 71 .040 .030 .050 .000 1177.30 9941.55 

.006670 505. 505. 505. 20 11 0 .00 138.45 10080.00 

1 
18JAN02 15:45:38 

PAGE 40 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOP WID ENDST 

*SECNO 2.563 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9944.8 10100.0 TYPE= 1 TARGET= 155.190 

CONFLUENCE OF CATERPILLAR WASH 

2.563 8.62 1190.92 1190.92 1191.10 1193.20 2.28 2.83 .02 1184.00 
6110.0 372.7 4728.3 1008.9 66.7 349.8 218.9 183.9 42.3 1184.00 

.39 5.59 13.52 4.61 .040 .030 .050 .000 1182.30 9948.00 
.004855 500. 500. 500. 20 8 0 .00 152.00 10100.00 

7 SECNO 2.659 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.1470 
ENCROACHMENT STATIONS= 9968.5 10100.0 TYPE= 1 TARGET= 131.450 
2.659 8.00 1193.80 1193.80 1193.87 1196.15 2.35 2.76 .02 1190. DO 

6110.0 48.6 4637.1 1424.3 12.0 336.3 261.4 191.1 43.9 1188.00 

Wood/Pate) Tuthill Dike Wash CLOMR Submittal 



• -2 Output for Duplicate Effective Model 

.40 4.05 13.79 5.45 .040 
2 

Tuthill2.0ut 

.030 .oso 
.006218 505. 505. 505. 11 a 

•SECNO 2.753 

3 3 0 1 HV CHANGED MORE THAN !IVINS 

3470 ENCROACHMENT STATIONS= 9917.7 10110.0 TYPE= 1 TARGET= 

Q@ X1=3.753 TO X1=3.250 EQUALS Q ® CP27 
Q 3011 CFS 

2.753 
3011.0 

.42 
.002894 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

•SECNO 2.848 

7.66 
167.1 
2.32 
495. 

1197.96 
2762.6 

6.88 
sao. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN !IVINS 

.00 
81.3 
1. 75 
495. 

CRIWS 
QROB 
VROB 
XLOBR 

1197.53 
72.1 
.040 

3 

WSELK 
ALOB 
XNL 
!TRIAL 

1198.64 
401.4 

.030 
0 

EG 
ACH 
XNCH 
IDC 

.68 
46.4 
.050 

a 

HV 
AROB 
XNR 
ICONT 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
PROBABLE MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED •

3~;~ 

3470 ENCROACHMENT STATIONS= 9964.0 
1200.20 

384.1 
3. 96 
495. 

10080.0 TYPE= 1 TARGET= 
1. 69 
96.9 
.oso 

t 

2. 848 
3011.0 

.44 
. 006048 

•SECNO 2.943 

7.00 
58.4 
3.23 
495 . 

1200.20 
2568.S 

11.19 
sao. 

3301 HV CHANGED MORE THAN !IVINS 

3470 ENCROACHMENT STATIONS= 
2.943 7.66 1203.46 

3011.0 
.45 

.004797 

•SECNO 3. 057 

. 0 
.00 

soo. 

2S27.4 
9.30 
soo. 

3301 HV CHANGED MORE THAN !IVINS 

3470 ENCROACHMENT STATIONS= 
3.057 6.39 120S.79 

3011.0 
.47 

.005813 

•SECNO 3.148 

74.4 
4.13 
505. 

2254.9 
11.68 

510. 

3301 HV CHANGED MORE THAN !IVINS 

• 18JAN02 1S:4S:38 

SECNO DEPTH CWSEL 

Wood/Patel 

1200.23 
18.1 
. 040 

20 

1201.89 
229.5 

.030 
11 a 

9960.5 10067.9 TYPE= 1 TARGET= 
.00 1203.43 1204.63 1.17 

483.6 .a 271.8 112.1 
4.29 .000 .030 .050 
sao. 2 a a 

9975.0 
.00 

671.7 
4.58 
510. 

CRIWS 

10075.0 TYPE= 
1205.87 1207.47 

18.0 193.9 
.040 .030 

2 0 

WSELK EG 

1 TARGET= 
1. 67 

146.6 
.oso 

a 

HV 

W!P Job No. 011402.02 

.000 
.00 

118S.80 9968.67 
131.32 10100.00 

192.330 

2.33 
197.6 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

.17 1196.00 
45.7 1196.00 

1190.30 9917.67 
192.33 10110.00 

OLOSS 
TWA 
ELM IN 
TOPW!D 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.30 1198.00 
116.000 

2.02 
202.5 

.000 
47.5 1197.90 

1193.20 9964.27 
115.22 10079.49 .00 

107.400 
2.68 

206.7 
.OS 100000.00 

48.8 1200.50 
.000 

.00 
119S.80 9960.50 
107.40 10067.90 

100.000 
2.69 

211.1 
.1S 

50.0 
.000 
.00 

1199.40 
99.49 

HL OLOSS 

1202.00 
1202.00 
9975.51 

10075.00 

L-BANK ELEV 

P.l;GE 41 

PAGE 42 
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·~r:-2 Output for Duplicate Effective Model • Q 

TIME 
SLOPE 

QLOB 

VLOB 
XLOBL 

QCH 

VCR 
XLCH 

QROB 

VROB 
XLOBR 

ALOB 

XNL 
I TRIAL 

Tuthill2.0ut 

ACH AROB 

XNCH 
IDC 

XNR 
ICONT 

3470 ENCROACHMENT STATIONS= 9977.7 10100.0 TYPE= 1 TARGET= 
3.148 9.03 1209.03 .00 1208.87 1209.96 .93 

3011.0 
.49 

. 003177 

•SECNO 3.250 

.0 
.00 

575. 

2465.9 
8.45 
575. 

545.1 
3.06 
sao . 

3585 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9939.6 

.o 
.000 

2 

10150.0 TYPE= 

291.9 
.030 

0 

DOWNSTREAM OF INDIAN SCHOOL ROAD EXTENDED 

CONFLUENCE OF TRACTOR W.~H 

3.250 
3011.0 

.51 
. 009278 

*SECNO 3.344 

2.81 
83.0 
3.23 
515. 

1213.71 
2795.2 

8.23 
535. 

3301 HV CHANGED MORE TEA.~ HVINS 

121.3. 71 
132.8 
3.37 
505 . 

9978.4 

1213.72 
25.7 
.040 

20 

1214.70 
339.7 

.030 
17 

10150.0 TYPE= 

•

34-70 ENCROACHMENT STATIONS= 

Q ® X1 3.344 TO 
Q 1414 CFS 

X1 = 3.912 EQUALS QAT CP25 

1 

3.344 
1414.0 

.55 
. 0014 07 

*SECNO 3.439 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

3.85 
14.3 
1.61 
495 . 

1216.65 
1282.6 

3.62 
500. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

.00 
117.1 
1.71 
505. 

CRIWS 
QROB 
VROB 
XLOBR 

1216.64 
8.9 

. 040 
3 

WSELK 
ALOB 
XNL 
I TRIAL 

1216.84 
354.1 

.030 
0 

EG 
ACH 
XNCH 
IDC 

178.0 
.050 

0 

1 TARGET= 

1 

.99 
39.4 
.050 

0 

TARGET= 

.19 
68.7 
.050 

0 

HV 
AROB 
XNR 
ICONT 

W!P Job No. 011402.02 

VOL 

WTN 
CORAR 

TWA 

ELM IN 
TOP WID 

R-BAN"K ELEV 

SSTA 
ENDST 

122.300 
2.42 .07 100000.00 

216.5 
.000 

.00 

51.5 1206.00 
1200.00 9977.70 

122.30 10100.00 

210.380 

2.69 
221.8 

.000 
.00 

.02 1212.00 
53.5 1212.00 

1210.90 9939.99 
210.01 10150.00 

171.570 

2.06 
226.6 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

.08 1214.00 
55.7 1214.00 

1212.80 9978.43 
171.57 10150.00 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 43 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.71 

3470 ENCROACHMENT STATIONS= 
3.439 3.65 1217.15 

1414.0 
.61 

. 000484 

*SECNO 3.535 

8.3 
1. 00 
500 . 

1405.7 
2.43 
500. 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 

9974.8 10150.0 TYPE= 1 TARGET= 
.00 1217.11 1217.24 .09 

.0 8.3 577.8 .0 
.00 .040 .030 .000 

500. 3 0 0 

•

720 CRITICAL DEPTH ASSUMED 

470 ENCROACHMENT STATIONS= 9976.9 10089.4 TYPE= 1 TARGET= 
3.535 2.46 1217.26 1217.26 1217.25 1218.15 .89 

Wood/Pate I 

175.170 
.38 .01 1214.00 

232.5 57.6 100000.00 
.000 1213.50 9974.83 
.00 

112.520 
.66 

175.17 10150.00 

.24 1216.00 

Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model 

1414.0 5.3 1395.4 13.3 

Tuthill2.0ut 

. 62 
. 010515 

*SECNO 3.631 

2.57 
500 . 

7.60 
505. 

2.24 
500. 

2.0 
.040 

3 

183.5 6.0 
.030 .050 

19 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
3.631 4.03 1222.23 

1414.0 
. 64 

. 008589 

*SECNO 3. 724 

12.3 
3.28 
510 . 

1383.0 
9.81 
510. 

9976.7 
1222.23 

18.7 
2.94 
510. 

10031.7 TYPE= 
1222.23 -1223.70 

3.7 141.0 
.040 .030 

3 14 

1 TARGET= 
1.46 

6.4 
.050 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1 ~ 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 

• 3. 724 
1414.0 

.66 
. 007684 

4.61 
12.1 
2.89 
495 . 

1231.21 
1262.1 

8. 74 
490. 

*SECNO 3.818 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
3.818 3.98 1236.28 

1414.0 
.67 

.009832 

*SECNO 3.912 

15.9 
3.67 
495. 

1104.3 
9.33 
495. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
3.912 4.01 1243.11 

1414.0 46.5 1158.5 
.69 3.84 9.29 

.006470 495. 495. 

*SECNO 4.006 

CRIWS 
QROB 
VROB 
XLOBR 

9975.8 
1231.21 

139.8 
2.90 
480. 

WSELK 
ALOE 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

10070.0 TYPE= 
1230.42 

4.2 
.040 

20 

1232.28 
144.4 

.030 
8 

HV 
AROB 
XNR 

· ICONT 

1 TARGET= 
1. 07 

.48 .3 
.050 

0 

9981.3 10070.0 TYPE= 1 TARGET= 
1236.28 1236.20 1237.39 1.11 

293.8 4.3 118.4 70.·5 
4.16 .040 .030 .050 
500. 3 15 0 

9972.3 10070.0 TYPE= 1 TARGET= 
1243.11 1243.08 1244.24 1.13 

209.0 12.1 124.7 67.8 
3.08 .040 .030 .050 
495. 4 5 0 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3593 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9980.9 10041.6 TYPE= 1 TARGET= 

• 4.006 
1261.0 

.70 
.010292 

Q ® X1 = 4.006 TO X1 = 4.653 EQUALS (QAT CP25 +QAT CP22A)/2 
Q = (1414 + 1108)/2 1261 CFS 

3.65 
.0 

.00 
500. 

1249.65 
1261.0 

8.82 
500. 

1249.65 
.0 

.00 
505. 

1249.66 
.0 

.000 
20 

1250.86 
143.0 

.030 
11 

1.21 
.0 

.000 
0 

Wood/Patel 

W!P Job No. 011402.02 

237.0 
.000 

.00 

59.3 1216.00 
1214.80 9976.87 
112.52 10089.39 

.17 
55.040 

4.83 
239.0 60.3 

1218.20 

1220.00 
1220.00 
9976.66 .000 

.00 

HL 
VOL 
WTN 
CORAR 

55.04 

OLOSS 
TWA 
ELM IN 
TOPWID 

10031.70 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

94.180 
3.97 

240.9 
.000 

.00 

.04 1230.00 
61.1 1230.00 

1226.60 9975.82 
94.18 10070.00 

88.660 
4.29 

243.2 
.01 

62.2 
1234.00 
1235.30 
9981.34 . 000 

.00 
1232.30 

88.66 10070.00 

97.710 
3.91 

245.4 
.00 

63.2 
1240.00 
1240.00 
9972.29 .000 

.00 
1239.10 

97.71 10070.00 

60.699 

3.98 
247.4 

.000 
.00 

.02 100000.00 
64.1 100000.00 

1246.00 9980.88 
60.63 10041. so 

PAGE 
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• •c~-2 Output for Duplicate Effective Model • Tuthill2.0ut 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

*SECNO 4.101 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
4.101 

1261.0 
.73 

. 009722 

•SECNO 4.196 

2.16 
170.2 

3.58 
495 . 

1257.96 
943.3 

7.55 
500. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
4.196 

1261.0 
.74 

.008204 

•SECNO 4.289 

3.25 
. 0 

.00 
500. 

1263.05 
1228.7 

8.34 
500. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

~470 ENCROACHMENT STATIONS= 

CRIWS 
QROB 
VROB 
XLOBR 

9920.0 
1257.96 

147.5 
3.54 
500. 

9967.5 
1263.05 

32.3 
1.79 
495. 

9949.6 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

10070.0 TYPE= 
1257.84 1258.67 

47.5 125.0 
.040 .030 

5 14 

10058.1 TYPE= 
1263.02 

.0 
.000 

2 

1264.11 
147.3 

.030 
14 

10070.0 TYPE= 

1 

HV 
AROB 
XNR 
ICONT 

TARGET= 
. 71 

41.6 
.050 

0 

1 TARGET= 
l. OS 
18.0 
.050 

0 

1 TARGET= 

UPSTREAM OF CAMELBACK ROAD EXTENDED 

4.289 
1261. 0 

.76 
. 010119 

•SECNO 4.375 

2.91 
177.0 
4.41 
495 . 

1270.31 
616.9 
9.44 
495. 

3470 ENCROACHMENT STATIONS= 
4.375 2.79 1274.49 

1261.0 
.78 

. 008299 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

*SECNO 4.469 

13.0 
3.37 
445 . 

682.9 
8.62 
450. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
4.469 

1261.0 
.80 

. 006352 

.CNO 4.563 

3.05 
37.1 
3.21 
500 . 

1278.15 
971.8 
7.46 
500. 

3470 ENCROACHMENT STATIONS= 

Wood!Patel 

1270.31 
467.1 
4.35 
495. 

1270.34 
40.2 
.040 

12 

1271.14 
65.3 
.030 

15 

.83 
107.5 

.050 
0 

9992.1 10090.0 TYPE= 1 TARGET= 
.00 1274.33 1275.24 .75 

565.1 3.9 79.2 131.6 
4.29 
445. 

CRIWS 
QROB 
VROB 
XLOBR 

. 040 

WSELK 
ALOB 
XNL 
I TRIAL 

.030 
0 

EG 
ACH 
XNCH 
IDC 

.050 
0 

HV 
AROB 
XNR 
ICONT 

9984.5 10090.0 TYPE= 1 TARGET= 
.00 1278.18 1278.86 .71 

252.1 11.6 130.2 76.4 
3.30 
500. 

9973.2 

.040 
4 

10070.0 TYPE= 

.030 .050 
0 

TARGET= 

W!P Job No. 011402.02 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

150.000 
5.00 

249.5 
.OS 

65.3 
1256.50 
1256.50 
9920.00 .000 

.00 
1255.80 

150.00 10070.00 

90.620 
4.45 

251.6 
.000 
.00 

.10 100000.00 
66.7 1262.00 

1259.80 9967.46 
90.62 10058.08 

120.410 

4.50 
253.8 

.000 
.00 

.02 1268.00 
67.9 1268.00 

1267.40 9950.06 
119.93 10070.00 

97.920 
4.09 

256.0 
.01 

69.0 
1272.00 
1272.00 

.000 
.00 

1271.70 9992.08 
97.92 10090.00 

HL 
VOL 
WTN 
CORAR 

105.460 
3.61 

258.5 

OLOSS 
TWA 
ELM IN 
TOPWID 

.00 
70.2 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1276.00 
1276.00 

.000 
.00 

1275.10 9984.62 
105.38 10090.00 

96.760 

FAGS 
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Tuthill Dike Wash CLOMR Submittal 
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n"''"":-2 Output for Duplicate Effective Model • 4.563 
1261.0 

.82 
. 008132 

*SECNO 4.653 

3.43 
24.8 
2.80 
500 . 

1281.53 
1119. 8 

8.18 
495. 

3301 HV CHANGED MORE THAN HVINS 

1281.51 
116.4 
3.07 
495. 

1281.57 
8.9 

.040 
4 

Tuthill2.0ut 

1282.47 
136.8 

.030 
8 

.94 
37.9 
.050 

0 

3.54 
260.8 

.000 
.00 

W!P Job No. 011402.02 

.07 1280.00 . 
71.3 1280.00 

1278.10 9973.47 
96.53 10070.00 

3302 WA-~ING: CONVEYANCE CK~GE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.26 

3470 ENCROACHMENT STATIONS= 9961.0 
4.653 3.98 1283.68 .00 

1261.0 4.5 1209.8 46.6 
.85 1.28 4.57 1. 31 

. 001595 475 . 475. 475. 

*SECNO 4.725 

3~1 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATIEMPTED WSEL, CWSEL -
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9970.1 

18JAN02 15:45:38 

@ Q X1= 4.725 EQUALS Q ® CP22A • Q 1108 CFS 

CONFLUENCE OF CATERPILLAR DIKE 

4.725 2.29 1285.29 1285.29 
1108.0 . 0 1045.7 62.3 

.87 .00 7.55 2.51 
. 009377 380 . 380. 380. 

1 
18JAN02 15:45:38 

************************************* 
HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
************************************* 

10070.0 TYPE= 
1283.61 1283.99 

3.6 264.7 
.040 .030 

3 0 

10070.0 TYPE= 

WASH 

1285.30 1286.13 
. 0 138.5 

.000 .030 
20 11 

1 TA-'l.GET= 
.31 

35.6 
.050 

0 

1 TARGET= 

.84 
24.8 
.050 

0 

109.050 
1.46 .06 1282.00 

263.4 72.5 1282.00 
.000 1279.70 9960.95 
.00 109.05 10070.00 

99.860 

1.15 
265.4 

. 000 
.00 

.16 100000.00 
73.4 1284.00 

1283.00 9970.20 
99.80 10070.00 

THIS RUN EXECUTED 18JAN02 
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15:45:39 

NOTE- ASTERISK (•) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

TUTHILL DIKE WASH - WASH 

SUMMARY PRINTOUT 

SECNO Q CWSEL 
VCH 

SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 10*KS 

.000 4057.00 1039.06 9945.48 9940.00 10075.00 10068.73 .00 123.25 6.06 1033.00 43.68 8.22 

.000 4057.00 1039.06 9945.48 9940.00 10075.00 10068.73 .00 123.25 6.06 1033.00 43.67 
.22 

. 075 4057.00 1040.84 9888.88 9960.00 10070.00 10073.38 1. 79 184.50 5.84 1035.00 27.90 6.93 

Wood!Patel 
Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model 

.075 4057.00 1040.84 9910.00 
6.98 

.185 4057.00 1043.71 9751.25 
9.35 

.186 4057.00 1043.25 9953.74 
11.21 

. 314 4057.00 1047.99 9353.42 
7.50 

.314 4057.00 1048.06 9945.41 
8.16 

.415 4057.00 1051.93 9545.90 
7.29 

.415 4057.00 1051.88 9940.00 
9.18 

. 540 4057.00 1057.55 9911.75 
8.31 

. 540 4057.00 1057.46 9912.87 
9.54 

.634 4057.00 1061.80 9950.98 
1G.29 

.634 4057.00 1061.79 9951.07 
10.63 

. 729 4057.00 1065.30 9953.52 
9.25 

.729 4057.00 1065.34 9953.52 
9.60 

.823 4057.00 
1l. 80 

1070.92 9952.71 

•. 73 

1070.94 

1074.73 

9952.71 

9956.30 

.823 4057.00 

.917 4057.00 
11.34 

.917 4057.00 1074.71 9956.49 
11.46 

1.012 4057.00 1080.73 9936.36 
11.66 

1. 012 4057.00 1080.75 9936.36 
11.61 

l8JAN02 15:45:38 

SECNO Q CWSEL SSTA 
VCH 

1.067 4061.00 1085.01 9977.70 
14.40 

1.067 4061.00 1085.01 9977.70 
14 .40 

1.110 4061.00 1093.14 9950.00 
6.29 

1.110 4061.00 1093.16 9950.00 
5.08 

1.118 5503.00 1093.65 9920.00 
3.02 

1.118 5503.00 1093.64 9920.00 
3.02 

1.152 5503.00 1093.62 9930.00 
4.27 

1.152 5503.00 1093.61 9930.00 e: 1.198 5503.00 1093.60 9936.00 

Wood/Pate! 

Tuthill2.0ut W!P Job No. 011402.02 

9960.00 10070.00 10073.36 1. 78 163.36 5.84 1035.00 28.33 

9970.00 10050.00 10068.55 2.87 294.6~ 5.21 1038.50 45.59 

9970.00 10050.00 10066.26 2.41 112.53 4.75 1038.50 75.16 

9950.00 10080.00 10079.95 4.28 535.6~ 5.49 1042.50 39.51 

9950.00 10080.00 10080.00 4.80 134.59 5.56 1042.50 45.66 

9940.00 10060.00 10270.29 3.94 724.39 4.73 1047.20 47.17 

9940.00 10060.00 10175.00 3.83 235.00 4.68 1047.20 77.95 

9930.00 10040.00 10311.47 5.62 399.72 4.55 1053.00 53.00 

9930.00 10040.00 10110.00 5.57 197.13 4:.46 1053.00 72.54 

9970.00 10040.00 10162.52 4.25 211.54 5.00 1056.80 59.83 

9970.00 10040.00 10105.00 4.33 153.93 4.99 1056.80 64.21 

9960.00 10085.00 10221.80 3.49 268.28 4.60 1060.70 70.72 

9960.00 10085.00 10085.00 3.55 131.48 4.64 1060.70 75.84 

9955.00 10030.00 10045.27 5.62 92.56 6.42 1064.50 76.65 

9955.00 10030.00 10045.27 5.60 92.56 6.44 1064.50 75.23 

9965.00 10040.00 10073.28 3.82 116.97 5.43 1069.30 68.23 

9955.00 10040.00 10050.00 3.77 93.51 5.41 1069.30 70.36 

9940.00 10020.00 10028.56 5.99 92.19 5.03 1075.70 80.31 

9940.00 10020.00 10028.56 6.04 92.20 5.05 1075.70 79.12 

I? AGE 49 

STC!}L STCHR ENDST DIFWSX TOI?WID DEPTH ELMIN 10*KS 

9977.70 10022.00 10022.00 4.28 44.30 6.37 1078.64 20.40 

9977.70 10022.00 10022.00 4.26 44.30 6.37 1078.64 24.23 

9977.70 10022.00 10022.00 8.13 72.00 12.04 1081.10 1. 66 

9977.70 10022.00 10022.00 8.15 72.00 12.06 1081.10 2.14 

9920.00 10030.00 10100.00 .51 180.00 12.15 1081.50 . 61 

9920.00 10030.00 10100.00 .48 180.00 12.14 1081.50 .61 

9930.00 10045.00 10150.00 -. 03 220.00 11.62 1082.00 5.06 

9930.00 10045.00 10150.00 -.03 220.00 11.61 1082.00 5.08 

9945.00 10030.00 10200.00 -.02 264.00 8.30 1085.30 15.17 

Tuthill Dike Wash CLOMR Submittal 



TTcr:-2 Output for Duplicate Effective Model •• 6.79 
1.198 5503.00 1093.59 9936.02 

Tuthill2.0ut 

9945.00 10030.00 10200.00 -. 02 263.98 

WfP Job No. 011402.02 

8.29 1085.30 15.26 

11.82 
1097.03 9962.42 

5.53 1091.50 72.04 
1.260 6601.00 9975.00 10045.00 10200.00 3.43 237.58 

11.81 
1097.03 9962.42 

71.96 
9975.00 10045.00 10200.00 5.53 1091.50 

1.260 6601.00 
3.44 237.58 

10.73 
1099.25 9973.76 

82.25 
9980.00 10145.00 10166.83 5.25 1094.00 

1.287 6601.00 
2.22 193.07 

10.88 
1099.21 9973.96 

86.45 
9980.00 10145.00 10145.00 5.21 1094.00 

1.287 6601.00 
2.18 171. 04 

12.31 
1100.98 9920.14 

64.05 
9950.00 10025.00 10079.76 5.98 1095.00, 

1.313 6601.00 
1.73 159.62 

12.31 
1100.98 9920.14 

64.01 
9950.00 10025.00 10079.77 5.98 1095.00 

1.313 6601.00 
1.76 159.63 

4.29 
1103.29 9877.18 

5.11 
9930.00 10110.00 10110.00 8.29 1095.00 

1.322 6601.00 
2.31 232.82 

4.29 
1103.29 9877.18 

5.11 
9930.00 10110.00 10110.00 8.29 1095.00 

1.322 6601.00 
2.3~ 232.82 

2.83 
1.362 1103.50 9878.68 

21.50 .70 
9950.00 10045.00 10100.00 6225.00 

.22 221.32 1082.00 

2. 83 
1.362 1103.50 9_878.68 

21.50 .70 
9950.00 10045.00 10100.00 6225.00 

.22 221.32 1082.o'O 

13.06 
1.422 1106.40 9948.99 2.90 79.69 

9945.00 10045.00 10041.01 6225.00 
92.02 7.90 1098.50 

13.06 
1.422 1106.40 9949.00 2.90 79.81 

9945.00 10045.00 10041.00 6225.00 
92.01 7.90 1098.50 

11.82 
1.518 1113.73 9969.41 7.32 63.46 

9975.00 10055.00 10237.96 6225.00 
223.97 6.83 1106.90 

e:-31 
12.29 

1.518 

1.614 

1114.26 

1123.45 

9969.40 

9967.73 

7.86 

9.73 

70.69 

56.71 

9975.00 10055.00 10069.94 

9975.00 10055.00 10150.65 

6225.00 

6225.00 

100.54 

182.92 

7.36 1106.90 

9.55 1113.90 

12.59 
1.614 1123.35 9968.26 9.09 60.91 

9975.00 10055.00 10110.00 6225.00 
141.74 9.45 1113.90 

13.09 
1. 710 1130.93 9967.67 7.48 10.93 79.58 

9965.00 10070.00 10056.63 6168.00 
88.96 1120.00 

13.05 
1. 710 1130.94 9967.64 7.60 10.94 79.14 

9965.00 10070.00 10056.80 6168.00 
89.16 1120.00 

13.70 
1.805 1138.10 9969.75 7.17 80.51 

9970.00 10050.00 10053.79 6168.00 
84.04 10.50. 1127.60 

13.71 
1.805 1138.10 9969.75 7.15 10.50 80.74 

9970.00 10050.00 10050.00 6168.00 
80.25 1127.60 

14.15 
1. 898 1145.29 9972.07 7.19 7.99 62.27 

9980.00 10020.00 10137.22 
6168.00 

165.15 1137.30 

15.39 
l. 898 1145.20 9972.21 7.10 7.90 75.02 

9980.00 10020.00 10070.00 6168.00 
97.79 1137.30 

12.91 
1. 994 1152.38 9969.06 7. 09 8.88 62.41 

9975.00 10050.00 10092.81 6168.00 
123.75 1143.50 

12.86 
1. 994 1152.40 9969.06 7.20 8.90 61.60 

9975.00 10050.00 10092.81 6168.00 
123.75 1143.50 

18JAN02 15:45:38 
PAGE 50 

VCH 
SECNO CWSEL SSTA DIFWSX STCHL STCHR ENDST 10•KS 

Q 
TOP WID DEPTH ELM IN 

12.83 
2.088 1159.36 9971.61 6.98 9.26 67.93 

9975.00 10055.00 10100.18 6168.00 
128.57 1150.10 

13.60 
2.088 1159.28 9971.81 6.88 9.18 78.22 

9975.00 10055.00 10055.00 6168.00 
83.19 1150.10 

.67 
2.170 1167.39 9964.34 

89.04 
9940.00 10135.00 10128.94 

6110.00 
164.60 4.79 1162.60 

Wood/Pate! 
Tuthill Dike Wash CLOMR Submittal 



··"Cr_2 Output for Duplicate Effective Model 

•• 10.69 
2.170 6110.00 1167.39 9964.35 

Tuthill2.0ut 

9940.00 10135.00 10128.89 8.11 164.54 

W/P Job No. OII402.02 

4.79 1162.60 89.45 

12.86 

12.88 

1176.61 

1176.60 

9945.88 

9945.93 
80.64 

81.03 

2.279 6110.00 
9940.00 10045.00 10039.91 

9940.00 10045.00 10039.90 

9.21 94.03 7.31 1169.30 

7.30 1169.30 

2.279 6110.00 
9.21 93.96 

10.86 

12.07 

1180.51 

1180.37 

9950.04 

9952.76 
37.63 

47.66 

9960.00 10015.00 10168.84 

9960.00 10015.00 10080.00 

8.51 1172.00 

2. 373 6110.00 

2.373 6110.00 

3.91 218.80 

3.77 127.24 8.37 1172.00 

13.95 

14.24 

1184.94 

1184.87 

9941.03 

9941. 55 
63.04 

66.70 

9975.00 10015.00 10120.81 

9975.00 10015.00 10080.00 

2.468 6110.00 

2.468 6110.00 

4.43 179.79 

4.49 138.45 

7.64 1177.30 

7.57 1177.30 

11.75 

13.52 

1191.10 

1190.92 

9944.81 

9948.00 
35.64 

48.55 

9980.00 10025.00 10288.70 

9980.00 10025.00 10100.00 

2.563 6110.00 

2.563 6110.00 

6.15 343.89 

6.06 152.00 

8.80 1182.30 

8.62 1182.30 

12. 9"3 

13.79 

1193.87 

1193.80 

9.968.55 

9968.67 
53.84 

62.18 

9975.00 10025.00 10158.41 

9975.00 10025.00 10100.00 

2.659 6110.00 

2.659 6110.00 

2.78 189.86 

2.87 131.32 

8.07 1185.80 

8.00 1185. so 

7.88 

6.88 

2.753 

2.753 

1197.53 

1197.96 

9917.67 

9917.67 
43.86 

28.94 

9975.00 10070.00 10162.31 

9975.00 10070.00 10110.00 

3011.00 

3011.00 

3.66 24 0. 61 

4.17 192.33 

7.23 1190.30 

7.66 1190.30 

11.09 
2.848 

2.848 

1200.23 

1200.20 

9964 .14 

9964.27 
58.81 

60.48 

9980.00 10025.00 10080.27 

9980.00 10025.00 10079.49 

3011.00 

3011.00 

2.70 116.13 

2.24 115.22 

7.03 1193.20 

7.00 1193.20 

9.30 

2.943 

2.943 

1203.43 

1203.46 

9960.50 

9960.50 

3.19 

3.26 

49.11 

47.97 

9945.00 10020.00 10067.89 

9945.00 10020.00 10067.90 

3011.00 

3011.00 
107.39 

107.40 

7.63 1195.80 

7.66 1195.80 

11.18 

11.68 

3.057 

3.057 

1205.87 

1205.79 

9975.33 

9975.51 

2.44 

2.34 

52.35 

58.13 

9985.00 10020.00 10143.80 

9985.00 10020.00 10075.00 

3011.00 

3011.00 
168.47 

99.49 

6.47 1199.40 

6. 3 9 1199.40 

8.14 

8.45 

3.148 

3.148 

1208.87 

1209.03 

9976.87 

9977.70 

3.00 

3.23 

8.87 

9.03 

30.81 

31.77 

9975.00 10030.00 10203.52 

9975.00 10030.00 10100.00 

3011.00 

3011.00 
226.65 

122.30 

1200.00 

1200.00 

8.19 

8.23 

3.250 

3.250 

1213.72 

1213.71 

9939.93 

9939.99 

4.85 

4.69 

2.82 

2.81 

91.73 

92.78 

9970.00 10120.00 10184.43 

9970.00 10120.00 10150.00 

3011.00 

3011.00 
244.49 

210.01 

1210.90 

1210.90 

3.61 

3.62 

3.344 

3.344 

1216.64 

1216.65 

9978.40 

9978.43 

2.92 

2.94 

3.84 

3.85 

14.09 

14.07 

9985.00 10115.00 10200.27 

9985.00 10115.00 10150.00 

1414.00 

1414.00 
221.88 

171.57 

1212.80 

1212.80 

2.27 

2.43 

3.439 

3.439 

1217.11 

1217.15 

9974.82 

9974.83 

.47 

.49 

3.61 

3.65 

4.18 

4.84 

9980.00 10150.00 10216.65 

9980.00 10150.00 10150.00 

1414.00 

1414.00 
241.84 

175.17 

1213.50 

1213.50 

7. 64 

7.60 

3.535 

3.535 

1217.25 

1217.26 

9976.87 

9976.87 

.15 

.11 

2.45 

2.46 

106.74 

105.15 

9980.00 10080.00 10089.39 

9980.00 10080.00 10089.39 

1414.00 

1414.00 
112.52 

112.52 

1214.80 

1214.80 

• 
3. 631 

3.631 

1222.23 

1222.23 

9976.66 

9976.66 

4.98 

4.97 

4.03 

4.03 

86.40 

85.89 

9980.00 10025.00 10031.71 

9980.00 10025.00 10031.70 

1414.00 

1414.00 
55.05 

55.04 

1218.20 

1218.20 

Wood/Pate! 
Tuthill Dike Wash CLOMR Submittal 



TTL:<:-2 Output for Duplicate Effective Model .1 Tuthill2.0ut W!P Job No. 0 I 1402.02 

18JAN02 15:45:38 
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SECNO 
VCH 

Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELM IN 

8.14 
3.724 1414.00 9975.81 8.19 193.38 3.82 1226.60 

1230.42 9980.00 10030.00 10169.19 
101.83 

8. 74 
3. 724 1414.00 9975.82 1231.21 9980.00 10030.00 10070.00 8.97 94.18 4.61 1226.60 76.84 

7.62 
3.818 1414.00 9981.34 1236.20 9985.00 10030.00 10236.35 

68.55 5.78 255.01 3.90 1232.30 

9.33 
3.818 1414.00 9981.34 1236.28 9935.00 10030.00 10070.00 

98.32 5.07 88.66 3.98 1232.30 

9.41 
3. 912 1414.00 9972.29 1243.08 9980.00 10015.00 10071.64 

67.25 3.98 1239.10 6.89 99.34 

3. 912 
9.29 

1414.00 9972.29 1243.11 9980.00 10015.00 10070.00 
64.70 4.01 1239.10 6.83 97.71 

4.006 1261.00 9980.86 1249.66 9980.00 10045.00 10041.56 
102.22 6.57 60.70 3.66 1246.00 

4. 006 
8.82 

1261.00 9980.88 1249.65 9980.00 10045.00 10041.50 
102.92 6.54 60.63 3.65 1246.00 

4.101 
7.18 

1261.00 9920.00 1257.84 9975.00 10040.00 10135.33 
95.74 8.18 215.32 2.04 1255.80 

4.101 
7.55 

1261.00 9920.00 8.31 
1257.96 9975.00 10040.00 10070.00 

97.22 150.00 2.16 1255.80 

4.196 
8.48 

1261.00 9967.46 5.18 
1263.02 9965.00 10025.00 10058.08 

86.23 90.62 3.22 1259.80 

e::: 
4.196 

4.289 

1261.00 

1261.00 

9967.46 

9949.59 

5.10 

7.32 

1263.05 

1270.34 

9965.00 10025.00 10058.08 

9985.00 10010.00 10138.71 

82.04 

84.90 

90.62 

189.12 

3.25 1259.80 

2.94 1267.40 

9.44 
4.289 1261.00 9950.06 7.26 

1270.31 9985.00 10010.00 10070.00 
101.19 119.93 2. 91 1267.40 

9.05 
4.375 1261.00 9992.08 3.99 2.63 

1274.33 9995.00 10025.00 10117.49 
99.41 125.41 1271.70 

8.62 
4.375 1261.00 9992.08 4.17 2.79 

1274.49 9995.00 10025.00 10090.00 
82.99 97.92 1271.70 

6. 96 
4.469 1261.00 9984.54 3.85 3.08 

1278.18 9995.00 10045.00 10159:13 
54.39 174.58 1275.10 

7.46 
4.469 1261.00 9984.62 3.67 3.05 

1278.15 9995.00 10045.00 10090.00 
63.52 105.38 1275.10 

7.86 
4.563 1261.00 9973.24 3.39 3.47 

1281.57 9985.00 10040.00 10126.25 
73.88 153.01 1278.10 

8.18 
4.563 1261.00 9973.47 3.38 3.43 

1281.53 9985.00 10040.00 10070.00 
81.32 96.53 1278.10 

4.67 
4.653 1261.00 9960.95 2.05 3.91 

1283.61 9965.00 10040.00 10088.64 
17.11 127.69 1279.70 

4.57 
4.653 1261.00 9960.95 2.15 3.98 

1283.68 9965.00 10040.00 10070.00 
15.95 109.05 1279.70 

7.52 
4. 725 1108.00 9970.14 1.69 2.30 

1285.30 9965.00 10040.00 10082.30 
92.27 112.17 1283.00 

7.55 
4.725 1108.00 9970.20 1. 61 2.29 

1285.29 9965.00 10040.00 10070.00 
93.77 99.80 1283.00 

1 
18JAN02 15:45:38 
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TUTHILL DIKE WASH - WASH 

SUMMARY PRINTOUT TABLE 

• SECNO CWSEL 
STENCR 

EG QROB STENCL 

110 

DIFKWS TOPWID QLOB QCH STC!IR PERENC STCHL 

Wood/Pate! 
Tuthill Dike Wash CLOMR Submittal 



•rrr:-2 Output for Duplicate Effective Model • .000 
.00 

.000 
10068.73 

.075 
.00 

.075 
10073.38 

.186 
.00 

.186 
10068.55 

.314 
.00 

.314 
10080.00 

.415 
.00 

.415 
10175.00 

.540 
.00 

.540 
10110.00 

.634 
.00 

.634 
10105.00 

.729 

.729 
10085.00 

.823 
.00 

.823 
10045.27 

.917 
.00 

.917 
10050.00 

1. 012 
.00 

1.012 
10028.56 

1. 067 
.00 

1.067 
10022.00 

1.110 
.00 

1.110 
10022.00 

1.118 
10100.00 

1.118 
10100.00 

1.152 
10150.00 

1.152 

•

50.00 

1.198 
10200.00 

Wood/Pate! 

1039.06 

1039.06 

1040.84 

1040.84 

1043.71 

1043.25 

1047.99 

1048.06 

1051.93 

1051.88 

1057.55 

1057.46 

1061.80 

1061.79 

1065.30 

1065.34 

1070.92 

1070.94 

1074.73 

1074. 7l 

1080.73 

1080.75 

1085.01 

1085.01 

1093.14 

1093.16 

1093.65 

1093.64 

1093.62 

1093.61 

1093.60 

-.94 1040.11 

.00 1040.11 

.00 1041.52 

-.01 1041.53 

.00 1044.90 

-.46 1045.10 

.00 1048.79 

.07 1049.09 

.00 1052.53 

-.05 1053.02 

.00 1058.43 

-.09 1058.73 

.00 1063.16 

-.02 1063.28 

.00 1066.56 

.04 1066.77 

.00 1073.07 

.02 1073.07 

.00 1076.70 

-.03 1076.72 

.00 1082.83 

. 02 1082.83 

.00 1088.23 

.00 1088.23 

.00 1093.68 

. 03 1093.68 

.00 1093.81 

-.01 1093.80 

.00 1093.85 

-.01 1093.84 

.00 1094.14 

123.25 

123.25 

184.50 

163.36 

294.60 

112.53 

535.64 

134.59 

724.39 

235.00 

399.72 

197.13 

211.54 

153.93 

268.28 

131.48 

92.56 

92.56 

116.97 

93.51 

92.19 

92.20 

44.30 

44.30 

72.00 

72.00 

180.00 

180.00 

220.00 

220.00 

264.00 

Tuthill2.0ut W/P Job No. 011402.02 

.00 4057.00 .00 .00 .00 9940.00 10075.00 

.00 4057.00 .00 123.25 9945.48 9940.00 10075.0Q 

758.82 3296.64 1.55 .00 .00 9960.00 1007J.OO 

740.68 3314.79 1.53 163.38 9910.00 9960.00 1007J.OO 

428.50 3499.86 128.64 .00 .00 997o.oo toosc.do 
155.07 3785.63 116.30 118.55 9950.00 9970.00 100SJ.OG 

391.03 3665.97 .00 .00 .00 9950.00 10080.00 

.04 4056.96 .00 155.00 9925.00 9950.00 10080.00 

670.95 2744.45 641.59 .00 .00 9940.00 10060.00 

.00 3407.42 649.58 235.00 9940.00 9940.00 10060.00 

42.96 3203.28 810.75 .00 .00 9930.00 10040.00 

42.49 3580.08 434.43 198.25 9911.75 9930.00 10040.00 

210.06 3172.71 674.23 .00 .00 9970.00 10040.00 

214.97 3265.15 576.88 154.02 9950.98 9970.00 10040.00 

12.93 3836.70 207.37 .00 . 00 9960.00 10085.00 

15.03 4041.97 .00 131.48 9953.52 9960.00 10065.00 

2.57 4040.92 13.51 .00 .00 9955.00 10030.00 

2.77 4039.64 14.59 92.56 9952. 7l 9955.00 10030.00 

51.83 3985.72 19.45 .00 . 00 9965.00 10040.00 

50.50 3993.93 12.57 93.70 9956.30 9965.00 10040.00 

2.95 4048.78 5.27 .00 .00 9940.00 10020.00 

3.18 4048.14 5.68 92.20 9936.36 9940.00 10020.00 

.00 4061.00 .00 .00 .oo 9977.70 10022.00 

.00 4061.00 .00 44.30 9977.70 9977.70 10022.00 

708.59 3352.41 .00 .00 .00 9977.70 10022.00 

809.08 3251.92 .00 72.00 9950.00 9977.70 10022.00 

.00 2898.01 2604.99 180.00 9920.00 9920.00 10030.00 

.00 2897.52 2605.48 180.00 9920.00 9920.00 10030.00 

.00 3764.59 1738.41 220.00 9930.00 9930.00 10045.00 

.00 3765.19 1737.81 220.00 9930.00 9930.00 10045.00 

50.19 3827.44 1625.36 275.00 9925.00 9945.00 10030.00 

Tuthill Dike Wash CLOMR Submittal 



•TT",-. -2 Output for Duplicate Effective Model •• 1.198 
10200.00 

1 
18JAN02 

SECNO 
STENCR 

1.260 
10200.00 

1.260 
10200.00 

1.287 
.00 

1.287 
10145.00 

1.313 
10080.00 

1.313 
100.80.00 

1.322 
10110.00 

1.322 
10110.00 

1. 362 
10100.00 

1. 362 
10100.00 

• 

JO 1.422 

• 1.422 
10045.00 

1.518 
.00 

1.518 
10090.00 

1. 614 
.00 

1.614 
10110.00 

1. 710 
.00 

1. 710 
10070.00 

1.805 
.00 

1.805 
10050.00 

1. 898 
.00 

l. 898 
10070.00 

1. 994 
.00 

1. 994 
10092.81 

2.088 
.00 

2.088 

Wood/Patel 

1093.59 

15:45:38 

CWSEL 

1097.03 

1097.03 

1099.25 

:099.21 

1100.98 

1100.98 

1103.29 

1103.29 

1103.50 

1103. so 

1106.40 

1106.40 

1113.73 

1114.26 

1123.45 

1123.35 

1130.93 

1130.94 

1138.10 

1138.10 

1145.29 

1145.20 

1152.38 

1152.40 

1159.36 

1159.28 

1167.39 

-. 01 1094.13 

DIFKW.S EG 

.00 1098.55 

.00 1098.55 

.co 1101.02 

ll:Jl.G5 

.00 1102.90 

.00 1102.96 

.00 1103.56 

.00 1103.56 

.00 1103.61 

.00 1103.61 

.00 1109.05 

.00 1109.05 

.00 1115.52 

.53 1116.97 

.00 1125.74 

- .11 1125.76 

.00 1133.59 

.01 1133.59 

.00 1141.02 

.00 1141.02 

.00 1147.47 

-. 09 1147.98 

.00 1154.89 

.02 1154.89 

.00 1161.81 

-.08 1162.15 

.00 1169.16 

263.98 

TOPWID 

237.58 

237.58 

193.07 

171.04 

159.62 

159.63 

232.82 

232.82 

221.32 

221.32 

92.02 

92.01 

223.97 

100.54 

182.92 

141.74 

88.96 

89.16 

84.04 

80.25 

165.15 

97.79 

123.75 

123.75 

128.57 

83.19 

164.60 

Tuthill2.0ut W!P Job No. 011402.02 

50.02 3830.34 1622.65 275.00 992s.oe 994s.oo 10o3o.oo 
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QLOB QCH QROB PERENC STENCL STCHL STCHR 

138.58 3925.92 2536.50 255.00 9945.00 9975.00 10045.00 

138.65 3925.39 2536.96 255.00 9945.00 9975.00 10045.00 

12.60 6554.93 33.47 .00 .00 9980.00 10145.00 

12.05 6588.94 .00 171.04 9973.96 9980.00 10145.00 

610.87 5056.85 933.28 159.86 9920.14 9950.00 10025.00 

610.99 5056.60 933.41 159.86 9920.14 9950.00 10025.00 

594.12 6006.88 .00 234.10 9875.90 9930.00 10110.00 

594.10 6006.90 .00 234.10 9875.90 9930.00 10110.00 

550.32 4859.70 814.98 222.76 9877.24 9950.00 10045.00 

550.31 4859.72 814.97 222.76 9877.24 9950.00 10045.00 

.00 6225.00 .00 .00 .00 9945.00 10045.00 

.00 6225.00 .00 96.01 9948.99 9945.00 10045.00 

41.35 4942.83 1240.82 .00 .00 9975.00 10055.00 

62.90 6125.60 36.50 120.60 9969.40 9975.00 10055.00 

11.82 6049.90 163.28 . 00 .00 9975.00 10055.00 

9.99 6088.93 126.09 142.28 9967.72 9975.00 10055.00 

.00 6168.00 .00 .00 .00 9965.00 10070.00 

.00 6168.00 .00 105.00 9965.00 9965.00 10070.00 

.00 6167.93 .07 .00 .00 9970.00 10050.00 

.00 6168.00 . 00 80.25 9969.75 9970.00 10050.00 

104.04 3941.38 2122.57 .00 .00 9980.00 10020.00 

108.94 4230.92 1828.14 97.93 9972.07 9980.00 10020.00 

22.09 5985.94 159.97 .00 .00 9975.00 10050.00 

22.57 5982.18 163.25 123.75 9969.06 9975.00 10050.00 

5.18 5894.26 268.56 .00 .00 9975.00 10055.00 

4. 7l 6163.29 .00 83.55 9971.45 9975.00 10055.00 

.00 6110.00 .00 .00 . 00 9940.00 10135.00 

Tuthill Dike Wash CLOMR Submittal 



•

TTr.r -2 Output for Duplicate Effective Model 

2.170 1167.39 -.01 1169.16 
10128.93 

2.279 
.00 

2.279 
10039.91 

2.373 
.00 

2. 373 
10080.00 

2.468 
. co 

2.468 
!0080.00 

: 

18JA102 

SECNO 
S7ENCR 

2.563 
.00 

2.563 
10100.00 

2.659 
.00 

2.659 
10100.00 

2. 753 

2.753 
18110.00 

2.848 
. co 

2.848 
uoao.oo 

2.943 
.00 

2. 343 
~0067.90 

3. 057 

3.057 
1·:075. 00 

3.148 
. : J 

3.148 
1:100.00 

3.250 
. co 

3.250 
10:5o.oo 

3.344 
. oa 

3.344 
10150.00 

3.439 
.GO 

3.439 

•

150.00 

3.535 
.00 

Wood/Patel 

1176.61 

1176.60 

1180.51 

1180.37 

1184.94 

1184.87 

CWSEL 

1191.10 

1190.92 

1193.87 

1193.80 

1197.53 

1197.96 

1200.23 

1200.20 

1203.43 

1203.46 

1205.87 

1205.79 

1208.87 

1209.03 

1213.72 

1213. 7l 

1216.64 

1216.65 

1217.11 

1217.15 

1217.25 

.00 1179.18 

-.01 1179.18 

.00 1181.92 

-.14 1182.27 

.00 1187.04 

-.08 1187.08 

DIFKWS EG 

.00 1192.63 

-.17 1193.20 

.00 1195.83 

-.08 1196.15 

.00 1198.44 

.43 1198.64 

.00 1201.89 

-.03 1201.89 

.00 1204.62 

.03 1204.63 

.00 1207.34 

-. 08 1207.47 

.00 1209.68 

.15 1209.96 

.00 1214.69 

.00 1214.70 

.00 1216.82 

.02 1216.84 

.00 1217.18 

.04 1217.24 

.00 1218.15 

164.54 

94.03 

93.96 

218.80 

127.24 

179.79 

138.45 

TOPWID 

343.89 

152.00 

189.86 

131.32 

24 0. 61 

192.33 

116.13 

115.22 

107.39 

107.40 

168.47 

99.49 

226.65 

122.30 

244.49 

210.01 

221.88 

171.57 

241.84 

175.17 

112.52 

Tuthill2.0ut W!P Job No. 011402.02 

.00 6110.00 .00 164.59 9964.34 9940.00 10135.00 

.00 6110.00 .00 .00 9940.00 10045.00 

.00 6110.00 . 00 94.03 9945.88 9940.00 10045.00 

2.34 4486.02 1621..63 .00 .00 9950.00 10015.00 

1.13 4892.54 1216.33 129.96 9950.04 9960.00 10015.00 

449.44 3786.99 1873.57 .00 .00 9975.00 10015.00 

443.59 3822.84 1843.57 138.97 9941. 03 9975.00 10015.00 
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QLOB QCH QR03 PERENC STENCL STCHL STCHR 

348.43 4202.68 1558.89 .00 .00 9980.00 10025.00 

372.72 4728.33 1008.95 155.19 9944.81 9980.00 10025.00 

47.76 4397.96 1664.27 .00 .00 9975.00 10025.00 

48.64 4637.09 1424.27 131.45 9968.55 9975.00 10025.00 

102.69 2842.00 66.30 .00 .00 9975.00 10070.00 

167.09 2762.56 81.34 192.33 9917.67 9975.00 10070.00 

60.41 2561.68 388.91. .00 .00 9980.00 10025.00 

58.35 2568.53 384.12 116.00 9964.00 9980.00 10025.00 

.00 2530.01 480.99 .00 .00 9945.00 10020.00 

.00 2527.37 483.63 107.40 9960.50 9945.00 10020.00 

74.34 2197.03 739.63 .00 .00 9985.00 10020.00 

74.43 2264.87 671.69 100.00 9975.00 9985.00 10020.00 

.00 2315.50 695.50 .00 .00 9975.00 10030.00 

.00 2465.91 545.09 122.30 9977.70 9975.00 10030.00 

82.95 2785.74 142.31 . 00 .00 9970.00 10120.00 

83.01 2795.18 132.80 210.38 9939.62 9970.00 10120.00 

13.93 1266.85 133.22 .00 .00 9985.00 10115.00 

14.29 1282.57 117.14 171.57 9978.43 9985.00 10115.00 

7.42 1297.41 109.18 .00 .00 9980.00 10150.00 

8.28 1405.72 .00 175.17 9974.83 9980.00 10150.00 

5.24 1395.62 l3 .14 . 00 .00 9980.00 10080.00 

Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model 

3.535 
10089.39 

3.631 
.00 

3.631 
10031.70 

3.724 
.00 

3.724 
10070.00 

3.818 
.00 

3.818 
10070.00 

3.912 
.00 

3.912 
10070.00 

4.006 
.00 

4.006 
10041.56 

4.101 
.00 

4.101 
10070.00 

1 
l8JAN02 

.TENCR 
SECNO 

4.196 
.00 

4.196 
10058.08 

4.289 
.00 

4.289 
10070.00 

4.375 
.00 

4.375 
10090.00 

4.469 
.00 

4.469 
10090.00 

4.563 
.00 

4.563 
10070.00 

4.653 
.00 

4.653 
10070.00 

4. 725 
.00 

4. 725 

.070.00 

18JAN02 

Wood/Pate1 

1217.26 

1222.23 

1222.23 

1230.42 

1231.21 

1236.20 

1236.28 

1243.08 

1243.11 

1249.66 

1249.65 

1257.84 

1257.96 

15:45:38 

CWSEL 

1263.02 

1263.05 

1270.34 

1270.31 

1274.33 

1274.49 

1278.18 

1278.15 

1281.57 

1281.53 

1283.61 

1283.68 

1285.30 

1285.29 

15:45:38 

.01 1218.15 

.00 1223.70 

.01 1223.70 

.00 1231.14 

.79 1232.28 

.00 1236.79 

.09 1237.39 

.00 1244.24 

.03 1244.24 

.00 1250.86 

-.01 1·250. 86 

.00 1258.43 

.12 1258.67 

DIFKWS EG 

.00 1264.11 

.04 1264. 11 

.00 1270.99 

-.03 1271.14 

.00 1275.14 

.15 1275.24 

.00 1278.76 

-.03 1278.86 

.00 1282.41 

-.03 1282.47 

.00 1283.94 

.07 1283.99 

.00 1286.14 

-.01 1286.13 

112.52 

55.05 

55.04 

193.38 

94.18 

255.01 

88.66 

99.34 

97.71 

60.70 

60.63 

215.32 

150.00 

TOPWID 

90.62 

90.62 

189.12 

119.93 

125.41 

97.92 

174.58 

105.38 

153.01 

96.53 

127.69 

109.05 

112.17 

99.80 

Tuthil12.0ut W!P Job No. 011402.02 

5.30 1395.38 13.31 112.52 9976.87 9980.00 10080.00 

12.22 1383.14 13.64 .00 .00 9980.00 10C2S.OO 

12.27 1383.00 18.72 55.04 9976.66 9980.00 10025.00 

1.16 853.94 558.90 .00 .00 9980.00 10030.00 

12.06 1262.13 139.81 94.18 9975.82 9980.00 10030.0~ 

11.87 872.57 529.56 .00 .00 9985.00. 10030.00 

15.90 1104.35 293.75 88.66 9981.34 9985.00 10030.00 

45.93 1163.59 204.48 .00 .00 9980.00 10015.00 

46.48 1158.50 209.02 97. 7l 9972.29 9980.00 10015.00 

.00 1261.00 .00 .00 .00 9980.00 10045.00 

.00 1261.00 .00 60.70 9980.86 9980.00 10045.00 

135.94 842.89 282.17 . 00 .00 9975.00 10040.00 

170.23 943.26 14 7. 51 150.00 9920.00 9975.00 10040.00 

PAGE 55 

QLOB QCH QROB PERENC STENCL STCHL STCHR 

.00 1231.39 29.60 .00 .00 9965.00 10025.00 

.00 1228.73 32.27 90.62 9967.46 9965.00 10025.00 

168.54 575.92 516.54 .00 .00 9985.00 10010.00 

176.99 616.87 467.14 120.41 9949.59 9985.00 10010.00 

11.84 674.38 574.78 .00 .00 9995.00 . 10025.00 

13.00 682.86 565.14 97.92 9992.08 9995.00 10025.00 

35.76 915.71 309.53 .00 .00 9995.00 10045.00 

37.11 971.75 252.14 105.46 9984.54 9995.00 10045.00 

24.89 1089.25 146.86 .00 .00 9985.00 10040.00 

24.78 1119.83 116.38 96.76 9973.24 9985.00 10040.00 

4.18 1214.70 42.13 .00 .00 9965.00 10040.00 

4.55 1209.83 46.63 109.05 9960.95 9965.00 10040.00 

.00 1048.99 59.01 .00 .00 9965.00 10040.00 

.00 1045.74 62.26 99.86 9970.14 9965.00 10040.00 

PAGE 56 
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·-2 Output for Duplicate Effective Model Tuthil12.0ut W!P Job No. 011402.02 

SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= .186 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .186 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= .186 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .186 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .314 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .314 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .415 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .415 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= .415 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAU?!ON SECNO= .4:15 PR:J?::.E= 2 !>!I~I~f'...~"M SPE:C:FIC ENERGY 

CAUTION SECNO= . 540 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .540 PROFILE= ~ MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= .540 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .540 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .634 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .634 PROFILE= .1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= .634 PROFILE= 20 TRIALS ATTEMPTED TO BALAl'<CE WSEL 
CAUTION SECNO= .634 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .634 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .729 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .729 PROFILE= MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= .823 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= .823 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= .823 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

.UTI ON SECNO= .823 PROFILE= 2 CRITICAL DEPTH ASSUMED 
UTI ON SECNO= .823 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.012 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.012 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.012 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1. 012 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.012 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.067 PROFILE= CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.067 PROFILE= ~ PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.067 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
C.Z\UTION SECNO= 1. 067 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.067 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.067 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

WARNING SECNO= 1.110 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 1.110 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 1.118 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 1.118 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1 
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WARNING SECNO= 1.152 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 1.152 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO= 1.198 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
WARNING SECNO= 1.198 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO= 1.260 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.260 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.260 PROFILE= l 20 TRIALS ATTEMPTED TO BALANCE WSEL 
CAUTION SECNO= 1.260 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.260 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.260 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

.ION SECNO= 1.287 PROFILE= 1 CRITICAL DEPTH ASSUMED 
ION SECNO= 1.287 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 1.287 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



-...... ,... -2 Output for Duplicate Effective Model Tuthill2. Out 

~CAUTION SECNO= 1.287 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 1.287 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 1.287 PROFILE= 2 2 0 TRIALS AITEMPTED TO BALANCE WSEL 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WAR.l'UNG SECNO= 

WARNING SECNO= 
WAR."'ING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAuTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

•

UTION SECNO= 

18JAN02 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

•

ION SECNO= 
ION SECNO= 

UTION SECNO= 

Wood/Patel 

1.313 
1.313 
1.313 
1.313 

1.322 
l. 322 

1.362 
1.362 

1.422 
1.422 
1.422 
1.422 
1.422 
1.422 

1.518 
1.518 
1.518 
1.518 
1.518 
1.518 

1.614 
1.614 
l. 614 
l. 614 
l. 614 
1.514 

1. 710 

15:45:38 

1. 710 
1. 710 
1. 710 
1. 710 
1. 710 

l. 805 
1. 805 
1. 805 
1. 805 
1.805 
1. 805 

1. 898 
1. 898 
1. 898 
1. 898 
1.898 
1. 898 

1. 994 
1.994 
l. 994 
1.994 
1. 994 
1. 994 

2.088 
2.088 
2.088 
2.088 
2.088 
2.088 

2.170 
2.170 
2.170 

PROFILE= 1 
PROFILE= 1 
PROFILE= 2 
PROFILE= 2 

CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

PROFILE= 1 
PROFILE= 2 

CONVEYJU~CE CHANGE OUTSIDE ACCEPT.~LE ~~GE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE ~~GE 

PROFILE= 1 
PROFILE= 2 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE ~~GE 
CONVEYANCE ~dANGE OUTSIDE ACCEPTABLE ~~~GE 

PROFILE= 1 
PROFILE= 
PROFILE= 
PROFILE= 2 
PROFILE= 2 
PROFILE= 2 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS AITEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
2 0 TRIALS AITEMPTED TO BALANCE WSEL 

PROFILE= 
PROFILE= 
PROFILE= 1 
PROFILE= 2 
PROFILE= 2 
PROFILE= 2 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

PROFILE= 
PROFILE= 1 
PROFILE= 1 
PROFILE= 2 
PROFILE= 2 
PROFILE= 2 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS AITEMPTED TO BALANCE WSEL 

PROFILE= 

PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 
PROFILE= 

1 CRITICAL DEPTH ASSUMED 

1 PROBABLE MINIMUM SPECIFIC ENERGY 
1 20 TRIALS AITEMPTED TO BALANCE WSEL 
2 CRITICAL DEPTH ASSUMED 
2 PROBABLE MINIMUM SPECIFIC ENERGY 
2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1 CRITICAL DEPTH ASSUMED 
1 PROBABLE MINIMUM SPECIFIC ENERGY 
1 2 0 TRIALS AITEMPTED TO BALANCE WSEL 
2 CRITICAL DEPTH ASSUMED 
2 PROBABLE MINIMUM SPECIFIC ENERGY 
2 20 TRIALS AITEMPTED TO BALANCE WSEL 

1 CRITICAL DEPTH ASSUMED 
1 PROBABLE MINIMUM SPECIFIC ENERGY 
1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
2 CRITICAL DEPTH ASSUMED 
2 PROBABLE MINIMUM SPECIFIC ENERGY 
2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1 CRITICAL DEPTH ASSUMED 
1 PROBABLE MINIMUM SPECIFIC ENERGY 
1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
2 CRITICAL DEPTH ASSUMED 
2 PROBABLE MINIMUM SPECIFIC ENERGY 
2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1 CRITICAL DEPTH ASSUMED 
1 PROBABLE MINIMUM SPECIFIC ENERGY 
1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
2 CRITICAL DEPTH ASSUMED 
2 PROBABLE MINIMUM SPECIFIC ENERGY 
2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1 CRITICAL DEPTH ASSUMED 
1 PROBABLE MINIMUM SPECIFIC ENERGY 
1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
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• -2 Output for Duplicate Effective Model 

CAUTION SECNO~ 2.170 PROFILE~ 2 

Tuthill2.0ut 

CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.170 PROFILE~ 2 PROBABLE MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2.170 PROFILE~ 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO~ 

WARNING SECNO~ 

Cl;UTION SECNO~ 
CAUTION SECNO= 
CAUTION SECNO~ 
CAUTION SECNO~ 

18JAN02 

CAUTION SECNO~ 
CAUTION SECNO~ 

CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO= 
CAUTION SECNO~ 

' CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO~ 

~HARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO= 

CAU'riON SECNO= 
CAUTION SECNO~ 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO~ 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO~ 

CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO~ 
CAUTION SECNO~ 
CAU'riON SECNO~ 

CAUTION SECNo·~ 
CAUTION SECNO~ 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO~ 
CAUTION SECNO= 
CAUTION SECNO~ 
CAUTION SECNO~ 
CAU'riON SECNO~ 

~ 18JAN02 

Wood/Pate! 

2.279 PROFILE~ CRITICAL DEPTH ASSUMED 
2.279 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
2.279 PROFILE~ 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
2.279 PROFILE~ 2 CRITICAL DEPT'rl ASSUMED 
2.279 PROFILE~ 2 PROBABLE MINIMUM SPECIFIC ENERGY 
2.279 PROFILE~ 2 20 TRIALS ATTEMPTED TO B~~CE WSEL 

2. 3 73 PROFILE~ CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2.468 PROFILE~ 1 CRITICAL DEPTH ASSUMED 
2.468 PROFILE= PROB.l>JlLE MINIMUM SPECIFIC ENERGY 
2.468 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
2.468 PROFILE~ 2 CRITICAL DEPTH ASSUMED 

15:45:38 

2.468 
2.468 

PROFILE~ 2 
PROFILE= 2 

PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO B.;LANCE WSEL 

2.563 PROFILE= 1 CRITICAL DEPTH ASSUMED 
2.563 PROFILE= -1 PROBABLE MINIMUM SPECIFIC ENERGY 
2.563 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
2-563 PROFILE= 2 CRITICAL DEPTH ASSUMED 
2.563 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
2.563 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

2.659 
2.659 
2.659 
2.659 
2.659 

2.753 

2.848 
2.848 
2.848 
2.848 
2-848 

3.057 
3.057 

3.250 
3.250 
3.250 
3.250 
3.250 
3.250 

3.439 
3 ..439 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE= 2 MINIMUM SPECIFIC ENERGY 

PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 1 MINIMUM SPECIFIC ENERGY 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

PROFILE= CRITICAL DEPTH ASSUMED 
PROFILE= 1 MINIMUM SPECIFIC ENERGY 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE~ 2 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE~ 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
PROFILE~ 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

3.535 PROFILE= CRITICAL DEPTH ASSUMED 
3.535 PROFILE~ 1 PROBABLE MINIMUM SPECIFIC ENERGY 
3.535 PROFILE~ 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
3.535 PROFILE= 2 CRITICAL DEPTH ASSUMED 
3.535 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

3.631 PROFILE~ 1 CRITICAL DEPTH ASSUMED 
3.631 PROFILE~ MINIMUM SPECIFIC ENERGY 
3.631 PROFILE= 2 CRITICAL DEPTH ASSUMED 
3.631 PROFILE~ 2 MINIMUM SPECIFIC ENERGY 

3.724 PROFILE= 1 CRITICAL DEPTH ASSUMED 
3.724 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
3.724 PROFILE~ 2 CRITICAL DEPTH ASSUMED 
3.724 
3. 724 

15:45:38 

PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 
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--~r:-2 Output for Duplicate Effective Model Tuthill2.0ut 

• 

• 
1 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CA_gTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

f8JAN02 

FLOODWAY DATA, 
PROFILE NO. 2 

3.818 
3.818 
3.818 
3.818 

3.912 
3.912 
3.912 
3.912 
3.912 

4.005 
4.006 
4.006 
4.006 
4.006 
4.006 

4.101 
4.101 
4.101 
4.101 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 1 MINIMUM SPECIFIC ENERGY 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE= 2 MINIMUM SPECIFIC ENERGY 

PROFILE= CRITICAL DEPTH ASSUMED 
PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE= 2 MINIMUM SPECIFIC ENERGY 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

PROFILE= 1 CRITICAL DEPTH ASSUMED 
PROFILE= 1 MINIMUM SPECIFIC ENERGY 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE= 2 MINIMUM SPECIFIC ENERGY 

4.196 PROFILE= .1 CRITICAL DEPTH ASSUMED 
4.196 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
4.196 PROFILE= 2 CRITICAL DEPTH ASSUMED 
4.196 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

4.289 PROFILE= 1 CRITICAL DEPTH ASSUMED 
4.289 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
4.289 PROFILE= 2 CRITICAL DEPTH ASSUMED 
4.289 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

4.563 
4.563 

4.653 
4.653 

4. 725 
4. 725 
4-725 
4.725 
4.725 
4.725 

15:45:38 

PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 

1 

1 
2 

PROFILE= 1 
PROFILE= 1 
PROFILE= 1 
PROFILE= 2 
PROFILE= 2 
PROFILE= 2 

CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

TUTHILL DIKE WASH - WASH 

WATER SURFACE ELEVATION 
STATION WIDTH 

FLOODWAY 
SECTION MEAN WITH WITHOUT DIFFERENCE 

.000 

. 075 

.186 

.314 

. 415 

. 540 

.634 

. 729 

. 823 

.917 

12"3. 
163 . 
113. 
135. 
235 . 
197 . 
154. 
131. 

AREA VELOCITY FLOODWAY FLOODWAY 

8.2 
6.6 

10.4 
8.2 
7.6 
8.2 
8.7 
9.5 

1039.1 1039.1 
1040.8 1040.8 
1043.2 1043.7 
1048.1 1048.0 
1051.9 1051.9 
1057.5 . 1057.6 
1061.8 1061.8 
1065.3 1065.3 
1070.9 1070.9 
1074.7 1074.7 

• 0 
. 0 

-.5 
.1 
.0 

- .1 

-0 
. 0 
• 0 
• 0 

• 
1. 012 
1.067 
1.110 
1.118 
1.152 

93-
94-
92. 
44 . 
72. 

180. 
220. 

494-
618. 
391. 
498. 
531. 
493. 
467. 
425 . 
353. 
364. 
353. 
282. 
717. 

1745. 
1520. 

11.5 
11.1 
11.5 
14.4 
5.7 
3.2 
3-6 

1080.7 
1085.0 
1093.1 
1093.7 
1093.6 

1080.7 
1085.0 
1093.1 
1093.7 
1093.6 

• 0 
.0 
. 0 
.0 
• 0 

Wood/Pate! 
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~'"'-2 Output for Duplicate Effective Model Tuthill2.0ut W/P Job No. 011402.02 • 1.198 264. 1111. 5.0 1093.6 1093.6 .0 1.260 238. 773. 8.5 1097.0 1097.0 . 0 1.287 171. 609. 10.8 10 99.2 1099.2 . 0 1.313 160. 631. 10.5 1101.0 1101.0 . 0 l. 322 233. 1598. 4.1 1103.3 1103.3 .0 1.362 221. 2633. 2.4 1103.5 1103.5 . 0 1.422 92. 477. 13.1 1106.4 1106.4 . 0 1.518 101. 487. 12.8 1114.2 1113. 7 .5 l. 614 142. 543. 11.5 1123.4 1123.5 -.1 1. 710 89. 472. 13.1 1130.9 1130.9 .0 l. 805 80. 450. 13.7 1138.1 1138.1 . 0 l. 898 98. 544. 11.3 1145.2 1145.3 -.1 1.994 124. 529. 11.7 1152.4 1152.4 . 0 2.088 83. 455. 13.6 1159.3 1159.4 - .1 2.170 165. 572. 10.7 1167.4 1167.4 . 0 2.279 94. 474. 12.9 1176.6 1176.6 .0 2.373 127. 639. 9.6 1180.4 1180.5 -.1 2.468 138. 625. 9.8 1184. 8 1184.9 - .1 2.563 152. 635. 9.6 1190.9 1191.1 -. 2 2.659 131. 610. 10.0 1193.8 1193.9 -.1 2.753 192. 520. 5.8 1197.9 1197.5 .4 2.848 115. 344. 8.7 1200.2 1200.2 . 0 2.943 107. 385. 7.8 1203.4 1203.4 . 0 3.057 99. 358. 8.4 1205.8 1205.9 -.1 3.148 122. 470. 6.4 1209.1 1208.9 .2 3.250 210. 405. 7.4 1213.7 1213.7 .0 3.344 172. 432. 3.3 1216.6 1216.6 .0 1 
18JAN02 15:45:38 

P~.;GE 62 

FLOODWAY DATA, TUTHILL DIKE WASH - WASH 
PROFILE NO. 2 

.TAT ION 
FLOODWAY WATER SURFACE ELEVATION 

WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE 
AREA VELOCITY FLOODWAY FLOODWAY 

3.439 175. 586. 2.4 1217.1 1217.1 .0 3.535 113. 191. 7.4 1217.3 1217.3 . 0 3.631 55. 151. 9.4 1222.2 1222.2 . 0 3.724 94. 197. 7.2 1231.2 1230.4 . 8 3.818 89. 193. 7.3 123 6. 3 1236.2 .1 3.912 98. 205. 6. 9 1243.1 1243.1 . 0 4.006 61. 143. 8.8 1249.7 1249.7 . 0 4.101 150. 214. 5.9 1257.9 1257.8 .1 4.196 91. 165. 7.6 1263.0 1263.0 . 0 4.289 120. 213. 5.9 1270.3 1270.3 . 0 4.375 98. 215. 5.9 1274.5 1274.3 .2 4.469 105. 218. 5.8 1278.2 1278.2 . 0 4.563 97. 184. 6.9 1281.6 1281.6 . 0 4.653 109. 304. 4.1 1283.7 1283.6 .1 4. 725 100. 163. 6. 8 1285.3 1285.3 . 0 

• 
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Tuthill Dike Wash CLOMR Submittal 



i-2 Output for Duplicate Effective Model Tuthill2.0ut W/P Job No. 011402.02 

•SECNO l. 898 

3301 HV CHANGED MORE THAN nviNS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

l. 898 7.99 1145.29 1145.29 .00 1147.47 2.18 3.49 .07 1140.00 
6168.0 104.0 394l. 4 2122.6 21.0 278.6 354.8 154.2 52.0 1140.00 

.33 4.96 14.15 5.98 . 040 .030 .050 .000 1137.30 9972.07 
.006227 495. 495. 495. 20 15 0 .00 165.15 10137.22 

•SECNO 1.994 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1. 994 8.88 1152.38 1152.38 .00 1154.89 2.52 3.15 .10 1150.00 
6168.0 22.1 5985.9 160.0 7.1 463.6 55.5 161.1 53.7 1150.00 

.34 3.13 12.91 2.88 .040 .030 .050 .000 1143.50 9969.06 
.006241 505. 505. 505. 20 8 0 .00 123.75 10092.81 

•SECNO 2.088 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.088 9.26 1159.36 1159.36 .00 1161.81 2.45 3.22 .01 1158.00 
6168.0 5.2 5894.3 268.6 2.3 459.6 74.1 167.1 55.1 1159.00 

.36 2.25 12.83 3.62 .040 .030 .050 .000 1150.10 9971.61 
.006793 495. '195. 495. 20 8 0 .oo 128.57 10100.18 

•SECNO 2.170 • 18JAN02 15:45:38 PAGE 20 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC I CO NT CORAR TOPWID ENDST 

3301 HV CHANGED MORE TH&~ HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Q@ X1 = 2.170 TO X1 2.659 EQUALS QAT CP39 
Q 6110 CFS 

2.170 4.79 1167.39 1167.39 .00 1169.16 1. 77 3.37 .07 1170.70 
6110.0 . 0 6110.0 . 0 .0 572.5 .0 172.6 56.6 1168.00 

.37 .00 10.67 .00 .000 .030 .000 .000 1162.60 9964.34 
.008904 430. 435. 445. 20 11 0 .00 164.60 10128.94 

•SECNO 2.279 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

UPSTREAM OF THOMAS ROAD EXTENDED 

2.279 7.31 1176.61 1176.61 .00 1179.18 2.57 4.87 .24 1177.60 
6110.0 . 0 6110.0 .0 . 0 475.0 . 0 179.6 58.3 1180.00 

• .38 .00 12.86 .00 .000 .030 .000 .000 1169.30 9945.88 
.008064 580. 575. 570. 20 14 0 .00 94.03 10039.91 
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·-2 Output for Duplicate Effective Model Tuthill2.0ut WIP Job No. 011402.02 

*SECNO 2.373 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYA.~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.46 

2.373 8.51 1180.51 .00 .00 1181.92 1.41 2.63 .12 1180.00 
6110.0 2.3 4486.0 1621.6 2.6 413.2 405.3 186.9 60.1 1174.00 

.39 .92 10.86 4.00 .040 .030 .050 .000 1172.00 9950.0~ 

.003763 495. 495 0 495. 2 0 0 .00 218.80 10168.84 

18JAN02 15:45:38 PAGE 21 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-B.l'u'iK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB · VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC I CO NT CORAR TOPWID ENDST 

*SECNO 2.468 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.468 7.64 1184.94 1184 0 94 .00 1187.04 2.09 2.42 .21 1180.00 
6110.0 449.4 3787.0 1873.6 83.9 271.4 298.9 195.5 62.4 1180 0 00 

.41 5.35 13 0 95 6.27 .040 .030 .050 .000 1177.30 9941.03 
.006304 505. 505. 505. 20 11 0 .00 179.79 10120.81 

··SECNO 2. 563 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

CONFLUENCE OF CATERPILLAR WASH 

2.563 8.80 119l..10 1191.10 .00 1192.63 1.54 2.32 .06 1184 0 00 
6110 0 0 348.4 4202.7 1558.9 72.5 357.6 487.5 204.5 65.4 1184 0 00 

.42 4.81 11.75 3.20 .040 .030 .050 0 000 1182.30 9944.81 
.003564 sao. 500. 500. 20 0 .00 343.89 10288.70 

*SECNO 2.659 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.659 8.07 1193 0 87 1193 0 87 .00 1195 0 83 l. 96 2.19 .13 1190 0 00 
6110 0 0 47.8 4398.0 1664.3 12.5 340.1 357.9 213.9 68.5 1188.00 

.44 3.82 12.93 4.65 .040 .030 .050 .000 1185 0 80 9968.55 
0 005384 505. 505. 505. 20 11 0 .00 189.86 10158.41 

*SECNO 2.753 
1 

18JAN02 15:45:38 PAGE 22 

SECNO DEPTH CWSEL CRIWS WSELK' EG HV HL CLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELM IN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

.265 DIVIDED FLOW 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model Tuthill2.0ut W/P Job No. 011402.02 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYA.~CE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .55 

Q ® X1=3.753 TO X1=3.250 EQUALS Q@ CP27 
Q 3011 CFS 

2.753 7.23 1197.53 1197.04 .00 1198.44 .91 2.51 .10 1196.00 
3011.0 102.7 2842.0 66.3 47.4 360.4 47.4 220.6 71.0 1196.00 

.45 2.17 7.88 1.40 .040 .030 .050 .000 1190.30 9917.67 
. 004386 495. 500 . 495. 7 12 0 .00 240.61 10162.31 

*SECNO 2.848 

3301 hv CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.848 7.03 1200.23 1200.23 .00 1201.89 1. 66 2.52 .22 1198.00 
3011.0 60.4 2561.7 388.9 18.6 231.0 98.8 225.2 73.0 1197.90 

.47 3.25 11.09 3. 93 .040 .030 .050 .000 1193.20 9964.14 
. 005881 495. 500 . 495. 2 8 0 .00 116.13 10080.27 

*SECNO 2.943 
2.943 7.63 1203.43 .00 .00 1204.62 1.19 2.68 .05 1207.10 

3011.0 . 0 2530.0 481.0 .0 270.0 111.2 229.4 74.3 1200.50 
.48 .00 9.37 4.32 .000 .030 .050 .000 1195.80 9960.50 

. 004911 500. 500. 500. 2 0 0 .00 107.39 10067.89 

*SECNO 3.057 
~185 MINIMUM SPECIFIC ENERGY 

720 CRITICAL DEPTH ASSUMED 
3.057 6.47 1205.87 1205.87 .00 1207.34 1.48 2.59 .. 09 1202.00 

3011.0 74.3 2197.0 739.6 18.7 196.4 200.4 234.0 75.9 1202.00 
.50 3.97 11.18 3.69 .040 .030 .050 . 000 1199.40 9975.33 

.005235 505. 510. 510. 2 12 0 .00 168.47 10143.80 

1 
18JAN02 15:45:38 PAGE 23 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELHIN SSTA 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

*SECNO 3.148 

3301 HV CHANGED MORE THAN HVINS 

3.148 8.87 1208.87 .00 .00 1209.68 .81 2.27 .07 1210.00 
3011.0 . 0 2315.5 695.5 . 0 284.3 284.8 240.6 78.5 1206.00 

.52 .00 8.14 2.44 .000 .030 .050 .000 1200.00 9976.87 
.003081 575. 575. 580. 1 0 0 .00 226.65 10203.52 

*SECNO 3.250 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

DOWNSTREAM OF INDIAN SCHOOL ROAD EXTENDED 

CONFLUENCE OF TRACTOR WASH 

3.250 2.82 1213.72 1213.72 .00 1214.69 .97 2.62 .05 1212.00 

• 3011.0 82.9 2785.7 142.3 25.8 340.2 55.3 246.5 81.3 1212.00 
.54 3.21 8.19 2.57 .040 .030 .050 .000 1210.90 9939.93 

. 009173 515. 535. 505. 20 17 0 .00 244.49 10184.43 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



UJ:C-2 Output for Duplicate Effective Model 

~ *SECNO 3.344 

3301 HV CHANGED MORE THAN HVINS 

Tuthill2.0ut 

Q@ X1 = 3.344 TO X1 
Q 1414 CFS 

3.912 EQUALS QAT CP25 

3. 344 

1414.0 
.58 

.. 001409 

*SECNO 3.439 

3.84 

13.9 
1. 60 
495. 

1216.64 

1266.8 
3.61 
500. 

.00 

133.2 
1.43 
505. 

.00 

8.7 
.040 

3 

1216.82 

351.4 
.030 

0 

.18 

93.4 
.050 

0 

2.05 

251.6 
.000 

.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.8~ 

1 
18JAN02 

SECNO 
Q 

TIME 
SLOPE 

3.439 
1414.0 

. 65 
. 000418 

*SECNO 3.535 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

3.61 
7.4 
.92 

500. 

CWSEL 
QCH 
VCH 
XLCH 

1217.11 
1297.4 

2.27 
500. 

CRIWS 
QROB 
VROB 
XLOBR 

.00 
109.2 

.95 
500. 

~ 3301 HV CHANGED MORE THAN h\TINS 

1 

~ 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.535 2.45 1217.25 
1414.0 5.2 1395.6 

.67 2.67 7.64 
.010674 500. 505. 

*SECNO 3. 631 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.631 
1414.0 

.68 
.008640 

•SECNO 3.724 

4.03 
12.2 
3.28 
510. 

1222.23 
1383.1 

9.83 
510. 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.724 3.82 1230.42 
1414.0 

.70 
.010183 

18JAN02 

SECNO 
Q 

1.2 
1.32 
495. 

15:45:38 

DEPTH 
QLOB 

Wood/Patel 

853.9 
8.14 
490. 

CWSEL 
QCH 

1217.25 
13.1 
2.23 
500. 

1222.23 
18.6 
2.94 
510. 

1230.42 
558.9 
4.07 
480. 

CRIWS 
QROB 

WSELK 
ALOB 
XNL 
I TRIAL 

.00 
8.1 

.040 
3 

.00 
2.0 

.040 
20 

.00 
3.7 

. 040 
3 

.00 
• 9 

.040 
15 

WSELK 
ALOE 

EG 
ACH 
XNCH 
IDC 

1217.18 
571.2 

.030 
0 

1218.15 
182.7 

.030 
19 

1223.70 
140.8 

.030 
14 

1231.14 
104.9 

.030 
12 

EG 
ACH 

HV 
AROB 
XNR 
ICONT 

.07 
114.8 

.050 
0 

.90 
5.9 

.050 
0 

1.47 
6.3 

.050 
0 

.72 
137.4 

.050 
0 

HV 
AROB 

HL 
VOL 
WTN 
CORAR 

. 35 
258.1 

.000 
.00 

.59 
263.3 

.000 
.00 

4.88 
265.3 

.000 
.00 

4.57 
267.5 

.000 
.00 

HL 
VOL 

W/P Job No. 011402.02 

.08 1214.00 

84.0 1214.00 
12~2.80 9978.40 
221.88 10200.27 

OLOSS L-BANK ELEV 
TWA R-BANK ELEV 
ELMIN SSTA 
TOPWID ENDST 

.01 1214.00 
86.7 1214.00 

1213.50 9974.82 
241.84 10216.65 

.25 1216.00 
88.7 1216.00 

1214.80 9976.87 
112.52 10089.39 

.17 1220.00 
89.7 1220.00 

1218.20 9976.66 
55.05 10031.71 

.07 
91.1 

1230.00 
1230.00 

1226.60 9975.81 
193.38 10169.19 

OLOSS 
TWA 

L-BANK ELEV 
R-BANK ELEV 

PAGE 24 

PAGE 25 
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.~-2 Output for Duplicate Effective Model 

TIME VLOB VCH VROB 
SLOPE XLOBL XLCH 

'SECNO 3.818 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.818 
1414.0 

.73 
. 006855 

*SECNO 3.912 

3.90 
11.9 
2.95 
495. 

1236.20 
872.6 

7.62 
495. 

3301 hV CHANGED MORE THAN H\riNS 

XLOBR 

1236.20 
529.6 
2.68 
500. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3.912 
1414.0 

.74 
'" . 006725 

*SECNO 4.006 

3.98 
45.9 
3.87 
495. 

1243.08 
1163.6 

9.41 
495. 

1243.08 
204.5 

3.09 
495. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPT!! ASSUMED 

XNL 
I TRIAL 

.00 
4.0 

. 040 
4 

.00 
11.9 
.040 

20 

Tuthill2.0ut 

XNC!! XNR 
IDC 

1236.79 
114.5 

.030 
5 

1244.24 
123.5 

.030 

reo:-;:-

.60 
193.0 

.050 
0 

1.~6 

65.1 
.050 

0 

Q@ X1 = 4.006 TO X1 = 4.653 EQUALS (QAT CP25 +QAT CP22A)/2 

• 

• 

Q (1414 + 1108) /2 1261 CFS 

4. 006 
1261.0 

.76 
. 010222 

*SECNO 4.101 

3.66 
. 0 

.00 
500 . 

1249.66 
1261.0 

8.79 
500. 

3301 H\r CHANGED MORE THAN H\riNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPT!! ASSUMED 

4.101 2.04 1257.84 
1261.0 135.9 842.9 

.78 
.009574 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

*SECNO 4.196 

3.31 
495. 

15:45:36 

DEPTH 
QLOB 
\i"LOB 
XLOBL 

7.18 
500. 

CWSEL 
QCH 
VCH 
XLCH 

3301 H\r CHANGED MORE THAN H\riNS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.196 
1261.0 

.80 
. 008623 

SECNO 4.289 

3.22 
• 0 

.00 
500 . 

1263.02 
1231.4 

8.48 
500. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Wood/Pate! 

1249.66 
• 0 

.00 
505. 

1257.84 
282.2 

3.03 
500. 

CRIWS 
QROB 
VROB 
XLOBR 

1263.02 
29.6 
1. 76 
495. 

.00 
. 0 

.000 
20 

.00 
41.0 
.040 

5 

WSELK 
ALOB 
XNL 
I TRIAL 

.00 
. 0 

.000 
2 

1250.86 
143.4 

.030 
11 

1258.43 
117.3 

.030 
11 

EG 
ACH 
XNCH 
IDC 

1264.11 
145.3 

.030 
14 

1.20 
. 0 

.000 

.59 
93.1 
.050 

0 

H\r 

AROB 
XNR 
ICON7 

1. 09 
16.8 
.050 

0 

WTN 
CORAR 

4.11 
270.7 

.000 
.00 

3.36 
273.6 

.000 
.00 

4.06 
275.6 

.000 
.00 

4.94 
277.9 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

4.53 
280.2 

.000 
.00 

W/P Job No. 011402.02 

ELM IN 
TOP WID 

SSTA 
ENDST 

.01 1234.00 
93.6 1235.30 

1232.30 9981.34 
255.01 10236.35 

.17 1240.00 
95.7 1240.00 

1239.10 9972.29 
99.34 10071.64 

.01 1250.00 
96.6 1250.00 

1246.00 9980.86 
60.70 10041.56 

.06 1256.50 
98.2 1256.50 

1255.80 9920.00 
215.32 10135.33 

CLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.15 1264.00 
99.9 1262.00 

1259.80 9967.46 
90.62 10058.08 

PAGE 26 
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.'"' -2 Output for Duplicate Effective Model 

UPSTR£&~ OF CAMELBACK ROAD EXTENDED 

1 

• 

4.289 
1261.0 

.82 
.008490 

*SECNO 4.375 
4.375 

1261. 0 
.84 

. 009941 

•SECNO 4.469 
4.469 

1261.0 
.86 

. 005439 

•g"ECNO 4.563 

2.94 
168.5 

4.09 
495. 

2.63 
11.8 
3.48 
445 . 

3.08 
35.8 
3.01 
500 . 

1270.34 
575.9 

8.72 
495. 

1274.33 
674.4 

9.05 
450. 

1278.18 
915.7 

6.95 
500. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4.563 3.47 1281.57 
1261.0 

.88 
.007388 

18JAN02 

SECNO 
Q 
TIME 
SLOPE 

*SECNO 4.653 

24.9 
2.70 
500. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

1089.2 
7.86 
495. 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

1270.34 
516.5 
3.30 
495. 

.00 
574.8 
4.16 
445. 

.00 
309.5 
2.47 
500. 

1281.57 
146.9 
2.17 
495. 

CRIWS 
QROB 
VROB 
XLOBR 

.00 
41.2 
.040 

12 

.00 
3.4 

.040 

. 00 
11.9 
. 040 

4 

.00 
9.2 

.040 
3 

WSELK 
ALOB 
XNL 
I TRIAL 

Tuthill2.0ut 

1270.99 
66.1 
.030 

15 

1275.14 
74.5 
.030 

0 

1278.76 
131.6 

.030 
0 

1282.41 
138.5 

. 030 
8 

EG 
ACH 
XNCH 
IDC 

.64 
156.8 

.050 
0 

.80 
138.3 

.050 
0 

.57 
125.5 

.050 

.84 
67.6 
.050 

0 

HV­
AROB 
XNR 
ICONT 

4.24 
282.6 

.000 
.00 

4.10 
285.1 

.000 
.00 

3.59 
287.9 

.000 
.00 

3.12 
290.6 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO" = 2.08 

4.653 
1261.0 

.91 
. 001711 

*SECNO 4. 725 

3.91 
4.2 

1.27 
475 . 

1283.61 
1214.7 

4.67 
475. 

3301 HV CHANGED MORE THAN HVINS 

.00 
42.1 
1. 07 
475. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

4. 725 
1108.0 

.93 
.009227 

Q@ X1= 4.725 EQUALS Q ® CP22A 
Q ll08 CFS 

CONFLUENCE OF CATERPILLAR DIKE WASH 

2.30 
.0 

.00 
380. 

1285.30 
1049.0 

7.52 
380. 

1285.30 
59.0 
2.14 
380. 

• ROFILE FOR STREAM TUTHILL DIKE WASH - WASH 

Wood/Patel 

.00 
3.3 

.040 
3 

.00 
• 0 

.000 
20 

1283.94 
259.9 

.030 
0 

1286.14 
139.5 

.030 
11 

.33 
39.4 
.050 

0 

.84 
27.5 
.050 

0 

1.48 
293.5 

.000 
.00 

1.21 
295.5 

.000 
.00 

WIP Job No. 011402.02 

.04 1268.00 
101.5 1268.00 

1267.40 9949.59 
189.12 10138.71 

.OS 1272.00 
103.1 1272.00 

1271.70 9992.08 
125.41 10117.49 

.02 1276.00 
104.8 1276.00 

1275.10 9984.54 
174.58 10159.13 

.08 1280.00 
106.7 1280.00 

1278.10 9973.24 
153.01 10126.25 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.05 1282.00 
108.2 1282.00 

1279.70 9960.95 
127.69 10088.64 

.15 1286.50 
109.3 1284.00 

1283.00 9970.14 
112.17 10082.30 
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·-2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRIT:CAL W.S.,L-LEFT BA.~X,R-RIGHT B~~K,M-LOWER END STA 

ELEVATION 1033. 1083. 1133. 1183. 1233. 1283. 1333. 1383. 1433. 1483. 
SECNO CUMDIS 

.00 0. IEM 
SO. IEM 

100. IEM 
150. IWE 
200. IWE 
250. IWE 
300. IWE 
350. ILE 

.08 400. ILE 
450. ILE 
500. CIE 
550. CIE 
600. CIE 
650. CIE 
700. CIE 
750. CIE 
800. CIE 
850. CIE 
900. CIE 
950. CIE 

.19 1000. .IE 
1050. .IE 
1100. .IE 
1150. .IWE 
1200. .IWE 
1250. .IWE 
1300. .ILE 

• 1350. IE 
1400. IE 
1450. IE 
1500. IE 
1550. IE 
1600. IE 
1650. IE 

. 31 1700 . IE 
1750. IE 
1800. IE 
1850. IEM 
1900. IEM 
1950. IWE 
2000. IWE 
2050. IE 
2100. IE 
2150. IE 

. 41 2200 . IE 
2250. IE 
2300. IE 
2350. IE 
2400. .IE 
2450. IE 
2500. IE 
2550. IWE 
2600. WE 
2650. IE 
2700. IE 
2750. IE 
2800. IE 

. 54 2850 . IE 
2900. IE 
2950. IE 
3000. IE 
3050. IE 
3100. IWE 
3150. IWE 
3200. IE 

• 3250 . IE 
3300. IE 

. 63 3350 . IE 
3400. IE 
3450. IE 

Wood!Patel Tuthill Dike Wash CLOMR Submittal 



• .u;C:-2 Output for Duplicate Effective Model 

3500. IE 
3550. IE 
3600. IE 
3650. IEM 
3700. IWE 
3750. IWE 
3800. IWE 

.73 3850. WE 
3900. IE 
3950. IE 
4000. IE 
4050. IE 
4100. IE 
4150. IWE 
4200. IWE 
4250. IWE 
4300. IWE 

.82 4350. ILE 
4400. ILE 
4450. ILE 
4500. IE 
4550. IE 
4600. IE 
4650. IE 
4700. IWE. 
4750. IWE. 
4800. IWE. 

. 92 4850. IWE . 
4900. IWE. 
4950. IE. 
5000. IE. 
5050. IE. 
5100. IE. 
5150. IE. 
5200. IWE 

• 5250. IWE 
5300. IWE 

1.01 5350. IE 
5400. IE 
5450. IE 
5500. IWE 
5550. IWE 
5600. IWE 

1.07 5650. IWE 
5700. c I.E 
5750. c I. WE 
5800. c I. WE 
5850. c I E 

1.11 5900. c I E 
1.12 5950. c I EM 

6000. c I EM L 
6050. c I EM L 

1.15 6100. c IREM 
6150. c IREM L 
6200. c IREM L 
6250. c IREM L 
6300. c IREL 

1.20 6350. c ILEM 
6400. c .IEM 
6450. c .IEM 
6500. c .IWE 
6550. c .ILE 
660(/. c .ILE 

1.26 6650. IE 
6700. IEM 
6750. IEM 

1.29 6800. IWE 
6850. IWE 
6900. IWE 

1.31 6950. ILE 
1.32 7000. c ILE 

7050. c I E 

• 7100. c .IL EM 
7150. c .IL EM 

1.36 7200. c IL EM 
7250. c I L EM 
7300. c .I LEM 

Wood/Patel 

Tuthill2.0ut 

L 

WfP Job No. 011402.02 

R 
R 
R 
R 

Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model 

7350. C .I LWE 
7400. 
7450. 
7500. 

1.42 7550. 
7600. 
7650. 
7700. 
7750. 
7800. 
7850. 
7900. 
7950. 
8000. 

l. 52 8050. 
8100. 
8150. 
8200. 
8250. 
8300. 
8350. 
8400. 
8450. 
8500. 

l. 61 8550. 
8600. 
8650. 
8700. 
8750. 
8800. 
8850. 
8900. 
8950. 
9000. 

1.71 9050. 

• 9100. 
9150. 
9200. 
9250. 
9300. 
9350. 
9400. 
9450. 
9500. 

l. 80 9550. 
9600. 
9650. 
9700. 
9750. 
9800. 
9850. 
9900. 
9950. 

10000. 
l. 90 10050. 

10100. 
10150. 
10200. 
10250. 
10300. 
10350. 
10400. 
10450. 
10500. 

l. 99 10550. 
10600. 
10650. 
10700. 
10750. 
10800. 
10850. 
10900. 
10950. 

• 11000. 
11050. 
11100. 
11150. 

2.09 

11200. 

Wood/Patel 

c 
c 

c 

I WE 
I LE 

I E 
I E 
I 
I 

EM 
EM 

IWE 
IWE 
IWE 
ILE 
ILE 
ILE 

IE 
IWE 
IWE 
ILE 
ILE 
ILE 
I WE 

IWE 
IWE 
ILE 
I E 
I WE. 
I WE. 
I WE. 

ILE. 
I E. 
I E. 
I E. 
I WE 
I WE 
I WE 

I 
I 
I 
I 
I 
I 
I 

E 
E 
E 
WE 
WE 
WE 
WE 
.E 

I.E 
I.E 
I. WE 
I. WE 
I. WE 

IWE 
ILE 
ILEM 
ILEM 
ILWE 
ILWE 
.IWE 
.IWE 
.ILE 
.ILEM 
.ILEM 
.ILEM 
.ILWE 

IWE 
IWE 
ILE 
ILE 
ILE 
I WE 
IWE 
I WE 

IWE 
ILE 
ILE 
I EM 
I EM 
I WE 
IWE 

IWE 
I E 
I EM 

Tuthill2.0ut W!P Job No. 011402.02 

Tuthill Dike Wash CLOMR Submittal 



•
•Tt:'~-2 Output for Dupli.cate Effec.t ive Model. 

11250. 
11300. 
11350. 
11400. 
11450. 

2.17 11500. 
11550. 
11600. 
11650. 
11700. 
11750. 
11800. 
11850. 
11900. 
11950. 
12000. 

2.28 12050. 
12100. c 
12150. c 
12200. c 
12250. c 
12300. c 
12350. c 

12400. c 
12450. c 
12500. c 

2.37 12550. c 
12600. c 
12650. c 
12700. c 
12750. c 
12800. c 
12850. c 
12900. c 

• 2.47 

12950. c 
13000. 
13050. 
13100. 

c 

13150. 
13200. 
13250. 
13300. 
13350. 
13400. 
134 so. 
13500. 

2.56 13550. 
13600. 
13650. 
13700. 
13750. 
13800. 
13850. 
13900. 
13950. 
14000. 

2.66 14050. 
14100. 
14150. 
14200. 
14250. 
14300. 
14350. 
14400. 
14450. 
14500. 

2.75 14550. 
14600. 
14650. 
14 700. 
14 750. 
14800. 
14850. • 14900. 
14950. 
15000. 

2.85 15050. 

Wood/Pate! 

IEM 
IWE 
IWE 
I E 

IE 
IEL 
IEL 
IWE 
IWE 
I E 

IE 
IE 
IE 
IWE. 
IWE. 
IWE. 
I E. 
I E. 
I E. 
I E. 
I E. 

IWE 
IWE 

IWE 
IWE 
IWE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 

IE 
IWE 
IWE 
IWE 
I.E 
ILE 
ILE 
ILE 
ILE 
ILE 

HIE 
IWE 
IWE 
I E 
I E 
I E 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
ILE 
.IWE 
.IWE 
.IWE 
.IWE 
.IWE 
.ICE 
.ILE 
.ILE 
.ILE 
.ILE 
.I E 

IEM 
IEM 
IEM 
IEM 
IEM 
IWE 
IWE 
IWE 
IWE 
IWE 

Tuthill2.0ut W/P Job No. 011402.02 

Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model Tuthill2.0ut W/P Job No. 011402.02 

ILE 15100. c. 
15150. c !LE 
15200. c IRE 
15250. c IRE 
15300. c IREM 
15350. c IREM 
15400. c IP.EM 
15450. c IREM 
15500. c IEL 

2.94 15550. c IEL 
15600. c IEL 
15650. c IEL 
15700. c IEL 
15750. c IWE 
15800. c !WE 
15850. c IWE 
15900. c IWE 
15950. c IWE 
16000. c ILE 

3.06 16050. ILE 
16100. c ILEM 
16150. c ILEM 
16200. c ILEM 
16250. c ILEM 
16300. c ILEM 
16350. c IREM 
16400. c IREM 
16450. c IREM 
16500. c IREM 
16550. c IREM 
16600. c I EM 

3.15 16650. c I EM 
16700. c IEM 
16750. c IWE 
16800. c IWEM 

•• 16850. c IREM 
16900. c IREM 
16950. c IEM 
17000. c IEM 
17050. c IEM 
17100. c IEM 
17150. c IEM 

3.25 17200. EM 
17250. c EM 
17300. c EM 
17350. c EM 
17400. c WE 
17450. c WE 
17500. c WE 
17550. c IE 
17600. c IE 
17650. c IE 

3.34 17700. c IE 
17750. c IE 
17800. c IE 
17850. c IEM 
17900. c IEM 
17950. c IEM 
18000. c IEM 
18050. c IEM 
18100. c IEM 
18150. c IEM 

3.44 18200. c IEM 
18250. c IEM 
18300. c IEM 
18350. c IEM 
18400. c IEM 
18450. c IEM 
18500. c IE M. 
18550. c IE M. 
18600. c IE M. 
18650. c IE M. 

3.54 18700. IE M. 
18750. IE M . • 18800. IE M. 
18850. E M. 
18900. E M. 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



• -2 Output for Duplicate Effective Model Tuthill2.0ut WIP Job No. 011402.02 

18950. WEM. 
19000. WEM. 
19050. IEM. 
19100. IEM. 
19150. IEM. 

3.63 19200. IEM. 
19250. IEM. 
19300. IEM. 
19350. WE. 
19400. IE. 
19450. IE. 
19500. !E. 
19550. IE. 
19600. IEM 
19650. WE 

3. 72 19700. WE 
19750. IE 
19800. IE 
19850. IE 
19900. IE 
19950. IEM 
20000. IEM 
20050. EM 
20100. WE 
20150. IE 

3.82 20200. IE 
20250. IEM 
20300. IEM 
20350. IEM 
20400. IEM 
20450. .WE 
20500. .WE 
20550. .IEM 
20600. .IEM 

3.91 20650. .IEM 

• 20700 . .IEM 
20750. .IWE 
20800. WE 
20850. IEM 
20900. IEM 
20950. IEM 
21000. IEM 
21050. IEM 
21100. IEM 

4.01 21150. WE 
21200. WE 
21250. IEM 
21300. IEM 
21350. IEM 
21400. EM 
214 so. EM 
21500. WE 
21550. IEM 
21600. IEM 

4.10 21650. EM 
21700. EM 
21750. EM 
21800. EM 
21850. WE 
21900. WE 
21950. IE 
22000. IE 
22050. IE 
22100. IE 

4.20 22150. IE 
22200. EM 
22250. EM 
22300. WE 
22350. IE 
22400. IE 
22450. IE 
22500. IEM 
22550. EM 

• 22600. EM 
4.29 22650. WE 

22700. c. IE 
22750. c IE 
22800. c IE 

Wood/Pate! 
Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model Tuthill2.0ut WIP Job No. 011402.02 

22850. c IE 
22900. c IE 
22950. c IEM. 
23000. c EM. 
23050. c EM. 

4.38 23100. c EM. 
23150. c WE. 
23200. c WE. 
23250. c WE. 
23300. c IE. 
23350. c IE. 
23400. c IE. 
23450. c IE. 
23500. c IE. 
23550. c IEM 

4.47 23600. c IEM 
23650. c IEM 
23700. c EM 
23750. c EM 
23800. c EM 
23850. c WE 
23900. c WE 
23950. c IE 
24000. .c IE 
24050. c IE 

4.56 24100. IE 
24150. c IE 
24200. c IE 
24250. c IE 
24300. c IE 
24 350. c IE 
24400. c IE 
24450. c IE 
24500. c IE 
24550. c IEM 

• 4.65 24600. c IEM 
24650. c IEM 
24700. c EM 
24750. c EM 
24800. c EM 
24850. c EM 
24900. c WE 

4.72 24950. WE 
1 

18JAN02 15:45:38 PAGE 28 

T1 WHITE TANKS/AGUA FRIA AREA DRAINAGE MASTER STUDY 
T2 100-YEAR STORM EVENT FLOODWAY RUN 
T3 TUTHILL DIKE WASH - WASH "5" 

Jl I CHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ 

1039.06 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALL DC IBW CHNIM I TRACE 

15 -1 

18JAN02 15:45:38 PAGE 29 

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV 
Q QLOB QCH QROB ALOE ACH AROB VOL TWA R-BANK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST 

*PROF 2 

.CHV= .100 CEHV= .300 
*SECNO .000 

Wood/Patel Tuthill Dike Wash CLOMR Submittal 



·r:-2 Output for Duplicate Effective Model Tuthill2.0ut 

3470 ENCROACHMENT STATIONS: 9945.5 10068.7 TYPE: TARGET: 

Q @ X1 0.000 TO X1 : 1.012 EQUALS QAT I6CWT4 
Q 4057 CFS 

MATCH FLOODPLAIN INTO 100-YEAR PONDING WSEL BEHI~~ WHITE TANKS 
STRUCTURE # 4 

.000 
4057.0 

.00 
. 004367 

*SECNO .075 

6.06 
. 0 

.00 
0 • 

1039.06 
4057.0 

8.22 
0. 

3470 ENCROACHMENT STATIONS= 
.075 5.84 1040.84 

4057.0 740.7 3314.8 
.02 

. 002833 

*SECNO .186 

5.22 
400 . 

6.98 
400. 

.00 
• 0 

.00 
0. 

1039.06 
. 0 

.000 
0 

1040.11 
4 93.6 

.030 
0 

9910.0 10073.4 TYPE= 1 
.00 1040.84 1041.53 
1.5 142.0 474.8 

1. 09 
400. 

.030 
2 

.030 

0 

1. OS 

.0 
.000 

0 

TARGET= 
.70 
1.4 

.040 
0 

3301 HV CHANGED MORE THAN HVINS 

• 1 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.186 4.75 1043.25 

4057.0 
.03 

. 007516 

18JAN02 

SECNO 
Q 
TIME 
SLOPE 

*SECNO . 314 

155.1 
5.86 
580 . 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

3785.6 
11.21 

580. 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 
.314 5.56 1048.06 

4057.0 
.05 

.004566 

*SECNO .415 

.0 
.31 

500. 

4057.0 
8.16 
680. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL BEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.415 

4057.0 
.07 

. 007795 

*SECNO .540 

4.68 
. 0 

.00 
300 . 

1051.88 
3407.4 

9.18 
530. 

•

7 185 MINIMUM SPECIFIC ENERGY 
.720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 

WoodfPatel 

9950.0 
1043.25 

116.3 
4.40 
580. 

CRIWS 
QROB 
VROB 
XLOBR 

10068.5 TYPE= 
1043.71 1045.10 

26.5 337.7 
.030 .030 

3 15 

WSELK 
ALOE 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

1 TARGET= 
1. 85 
26.5 
.040 

HV 
AROB 
XNR 
ICONT 

0 

9925.0 10080.0 TYPE= 1 TARGET= 
.00 1047.99 1049.09 1.03 

. 0 . 1 4 97 . 5 . 0 
.00 .030 .030 .000 

720. 0 0 

9940.0 
1051.88 

649.6 
4.07 
800. 

9911.8 

10175.0 TYPE= 
1051.93 1053.02 

.0 371.1 
.000 .030 

2 15 

10110.0 TYPE= 

1 TARGET= 
1.14 

159.6 
.040 

0 

l TARGET= 

WfP Job No. OJ 1402.02 

123.250 

.00 
.0 

.000 
.00 

.00 100000.00 
.0 100000.00 

1033.00 9945.48 
123.25 10068.73 

163.380 
1.39 .04 

1.3 
1036.00 
1040.00 5.1 

.000 
.00 

1035.00 9910.00 
163.36 10073.36 

118.550 
2.52 .35 
11.8 3. 2 
.000 1038.50 

.00 112.53 

HL 
VOL 
WTN 
CORAR 

155.000 
3.91 

OLOSS 
TWA 
ELM IN 
TOPWID 

.08 

1040.00 
1040.00 
9953.74 

10066.26 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1048.00 
18.7 5.0 100000.00 
.000 1042.50 9945.41 
.00 134.59 10080.00 

235.000 
3.23 .03 
25.5 7. 6 
.000 1047.20 

.00 235.00 

198.250 

1050.00 
1050.00 
9940.00 

10175.00 

PAGE 30 

Tuthill Dike Wash CLOMR Submittal 



·-2 Output for Duplicate Effective Model 

.540 4.46 1057.46 1057.46 

Tuthill2.0ut 

4057.0 42.5 3580.1 434.4 
1057.55 

12.5 
.030 

3 

1058.73 
375.2 

.030 
11 

1.28 
104.9 

.040 
0 

.09 3.41 9.54 4.14 
.007254 660. 660. 650. 

*SECNO .634 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.634 

4057.0 
.11 

.006421 

18JAN02 

SECNO 
Q 

~ TIME 
SLOPE 

*SECNO .729 

4.99 
215.0 

6.00 
495. 

1061.79 
3265.2 
10.63 

495. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
.729 

4057.0 
.12 

.007584 

4.64 
15.0 
3.33 
500. 

1065.34 
4042.0 

9.60 
500 . 

9951.0 
1061.79 

576.9 
4.67 
495. 

CRIWS 
QROB 
VROB 
XLOBR 

10105.0 TYPE= 
1061.80 1063.28 

35.9 307.1 
.030 .030 

2 8 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

1 TARGET= 
1.49 

123.7 
.040 

HV 
AROB 
XNR 
ICONT 

D 

9953.5 10085.0 TYPE= 1 TARGET= 
.DO 1065.30 1066.77 1.43 

.D 4.5 420.8 .D 
.00 .030 .030 .000 

500. 0 0 

• 

•SECNO .823 

3301 HV CHANGED MORE TH&~ HVINS 

1 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.823 6.44 1070.94 

4057.0 2.8 4039.6 
.13 

.007523 

*SECNO .917 

2.50 
495. 

11.73 
495. 

3470 ENCROACHMENT STATIONS= 
.917 

4057.0 
.15 

.007036 

*SECNO 1.012 

5.41 
50.5 
5.18 
500. 

1074. 7l 
3993.9 
11.46 

500. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
1.012 5.05 1080.75 

4057.0 
.16 

.007912 

18JAN02 

3.2 
2.28 
500. 

15:45:38 

4048.1 
11.61 
500. 

• SECNO 
Q 

TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

Wood/Pate I 

9952.7 
1070.94 

14.6 
1. 98 
495. 

10045.3 TYPE= 
1070.92 1073.07 

1.1 344.3 
.030 .030 

9 11 

1 TARGET= 
2.13 
7.4 

.040 
0 

9956.3 10050.0 TYPE= 1 TARGET= 
1074.62 1074.73 1076,72 2.01 

12. 6 9. 7 34 8 . 7 5. 9 
2.13 .030 .030 .040 
sao. a 1s a 

9936.4 10028.6 TYPE= 1 TARGET= 
1080.75 1080.73 1082.83 2.09 

5.7 1.4 348.7 3.3 
1. 74 
500. 

CRIWS 
QROB 
VROB 
XLOBR 

.030 
5 

WSELK 
ALOB 
XNL 
I TRIAL 

.030 
11 

EG 
ACH 
XNCH 
IDC 

.040 
0 

HV 
AROB 
XNR 
ICONT 

WIP Job No. 011402.02 

4.95 
33.2 
.000 

.00 

.04 1056.00 
10.9 1055.00 

1053.00 9912.37 
197.13 10110.00 

154.020 
3.37 .06 
38.6 12.9 
.000 1056.80 

.00 153.93 

HL 
VOL 
WTN 
CORAR 

131.480 

OLOSS 
TWA 
ELM IN 
TOPWID 

1053.0J 
1053.00 
995l.J7 

10l05.J~ 

L-3-~~;c ELEV 
R-BA....'>;!o: ELEV 
SSTA 
ENDS:' 

3.48 .01 1064.00 
43.8 14.5 100000.0J 
.000 1060.70 9953.52 

.DO 131.48 10035.0J 

92.560 
3.74 .21 
48.2 15.8 
.000 1064.50 
.00 92.56 

93.700 
3.64 .01 
52.3 16.9 
.000 1069.30 

.DO 93.51 

.02 
17.9 

1070.00 
1070.00 
9952. 71 

10045.27 

1072.0G 
1074.00 
9956.49 

10050.00 

1080.00 
1080.00 

92.199 
3.73 
56.4 
.000 1075.70 9936.36 

92.20 10028.56 .00 

HL 
VOL 
WTN 
CORAR 

OLOSS 
TWA 
ELMIN 
TOPWID 

L-BAm: ELE'l 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 31 
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.<:-2 Output for Duplicate Effective Model 

CCHV= .300 CEHV= .500 
*SECNO 1.067 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3593 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Tuthill2.0ut 

3470 ENCROACHMENT STATIONS= 9977.7 10022.0 TYPE= TARGET= H.300 

3495 OVERBANK k~A ASSUMED NON-EFFECTIVE, ELLEA= 1088.00 ELREA= 

1. 067 
~ 4061.0 

.16 
.002423 

Q@ Xl = 1.067 TO Xl = 1.110 EQUALS QAT CP43 (AFTER DIVERT) 
Q = 4061 CFS 
FLOW LEFT OVER AFTER WEIR FLOW OVER DIKE UPSTREAM OF CULVERT 

4 - lOft x 8ft x 227ft BC AT INTERSTATE 10 

6.37 
.0 

.00 
293. 

1085.01 
4061.0 

14.40 
293. 

1085.01 
.0 

.00 
.293. 

1085.01 
.o 

.000 
20 

1088.23 
282.0 

.016 
11 

3.22 
. 0 

.000 
0 

SPECIAL CULVERT 

SC CUNO 
4 

CUNV 
.016 

ENTLC 
.so 

COFQ 
2.60 

RDLEN 
.00 

RISE 
8.00 

SPAN 
10.00 

CHART - BOX CULVERT WITH FLARED WINGWALLS; NO INLET TOP EDGE BEVEL 
SCALE WINGWALLS FLARED 30 TO 75 DEGREES 

•
, •SECNO 1.110 
BTCARD, BRIDGE STENCL= 9950.00 STENCR= 10022.00 

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG 1093.68 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

1 
18JAN02 15:45:38 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 
Q QLOB QCH QROB ALOE ACH AROB 
TIME VLOB VCH VROB XNL XNCH XNR 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT 

SPECIAL CULVERT 

EGIC EGOC H4 QWEIR QCULV VCH ACULV 
1093.80 1093.13 5.46 14. 4024. 6.084 320.0 

1088.00 

1.18 
58.5 
.000 

.00 

CULVLN 
227.00 

3.37 

HL 
VOL 
WTN 
CORAR 

ELTRD 
1092.00 

.57 1078.64 
18.4 100000.00 

1078.64 9977.70 
44.30 10022.00 

CHRT 
8 

OLOSS 
TWA 
ELMIN 
TOPWID 

WEIRLN 
7. 

SCL 
1 

L-BANK 
R-BANK 
SSTA 
ENDST 

3470 ENCROACHMENT STATIONS= 9950.0 10022.0 TYPE= 1 TARGET= 72.000 

• 
3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1092.00 ELREA= 

PORTION OF FLOW FOR THE NEXT FOUR CROSS SECTIONS UPSTREAM 
IS LOST AS WEIR FLOW OVER THE DIKE TO THE EAST 
APPROXIMATELY 1440 CFS FLOWS EAST OVER DIKE 

1099.00 

EFFECTIVE FLOW OPTION IS INCORPORATED FOR THE NEXT 5 UPSTREAM CROSS 
SECTIONS AS A RESULT OF PONDING AND UPSTREAM AND DOWNSTREAM EXPANSION 
AND CONTRATION FLOW SITUATIONS. 

ACTUAL MAPPED LIMITS CORRESPOND TO WATER SURFACE ELEVATIONS AND ARE 

W!P Job No. 011402.02 

ELCHU 
1081.16 

ELEV 
ELEV 

ELCHD 
1078.64 
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Tuthill2.0ut ·-2 Output for Duplicate Effective Model 

SHOWN CORRECTLY ON THE FLOODPLAIN WORK ~~-

1.110 
4061.0 

.18 
. 000214 

*SECNO 1.118 

12.06 
809.1 
4.44 
227. 

1093.16 
3251.9 

6.08 
227. 

.00 
. 0 

.00 
227. 

1093.14 
182.4 

.016 
2 

1093.68 
534.5 

.016 
0 

.52 
. 0 

.000 
0 

5.46 
61.1 
.000 

.00 

.00 1081.16 
18.7 100000.00 

1081.10 9950.00 
72.00 10022.00 

W!P Job No. 011402.02 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.53 

3470 ENCROACHMENT STATIONS= 

1.118 
5503.0 

.18 
. 000061 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

Q ® X1 1.118 TO X1 
Q 5503 CFS 

12.14 
. 0 

.00 
40. 

1093.64 
2897.5 

3.02 
40 . 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= .100 CEHV= .300 
•SECNO 1.152 

9920.0 10100.0 TYPE= 1 TARGET= 

1.198 EQUALS STORAGE ROUTED QAT CP43 

.00 
2605.5 

3.31 
40. 

CRIWS 
QROB 
VROB 
XLOBR 

1093.65 
.0 

.000 
2 

WSELK 
ALOB 
XNL 
I TRIAL 

1093.80 
959.0 

.016 

0 

EG 
ACH 
XNCH 
IDC 

.16 
786.2 

.016 

0 

HV 
AROB 
XNR 
I CO NT 

~3~02 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

3470 ENCROACHMENT STATIONS= 
1.152 

5503.0 
.19 

. 000508 

*SECNO 1.198 

11.61 
• 0 

.00 
180 . 

1093.61 
3765.2 

4.28 
180. 

9930.0 10150.0 TYPE= 1 TARGET= 
.00 1093.62 1093.84 .23 

1737.8 .0 880.7 639.7 
2.72 .000 .030 .040 
180. 2 0 0 

180.000 

.00 
62.3 
.000 

.00 

.11 1091.50 
18.8 1082.00 

1081.50 9920.00 

180.00 10100.00 

HL 
VOL 
WTN 
CORAR 

.35 

220.000 

CLOSS 
TWA 
ELM IN 
TOPWID 

.02 .02 
69.0 19.6 
. 000 1082.00 

.00 220.00 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1143.00 
1086.00 
9930.00 

10150.00 

PAGE 34 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .58 

3470 ENCROACHMENT STATIONS= 9925.0 10200.0 TYPE= 1 TARGET= 
1.198 8.29 1093.59 .00 1093.60 1094.13 .54 

5503.0 50.0 3830.3 1622.6 16.1 564.2 530.5 
.20 

. 001526 

CCHV= 

3.10 
235 . 

.300 CEHV= 
*SECNO 1. 260 

6.79 
240. 

.500 

3301 HV CHANGED MORE THAN HVINS 

3.06 
235. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3593 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.030 
2 

.030 
0 

.040 
0 

3470 ENCROACHMENT STATIONS= 9945. 0 10200.0 TYPE= 1 TARGET= 

• 1.260 
6601.0 

Q ® X1 1.260 TO X1 = 1.322 EQUALS ROUTED QAT CP42 
Q 6601 CFS 

UPSTREAM OF MCDOWELL ROAD 

5.53 
138.7 

1097.03 
3925.4 

1097.03 
2537.0 

1097.03 
21.7 

1098.55 
332.3 

Wood/Patel 

1.52 
419.0 

.09 
21.0 

1090.00 
1090.00 

275.000 
.19 

76.2 
.000 1085.30 9936.02 

263.98 10200.00 .00 

255.000 

1. 00 
83.2 

.49 
22.8 

1094.00 
1094.00 

Tuthill Dike Wash CLOMR Submittal 



r~C-2 Output for Duplicate Effective Model Tuthill2.0ut W!P Job No. 011402.02 • 

• 

.21 6.40 11.81 6.05 
. 007196 340 . 330. 315. 

18JAN02 15:45:38 

SECNO DE:?TH CWSEL CRIWS 
Q QLOB QCH QROB 
TIME VLOB VCH VROB 
SLOPE XLOBL XLCH XLOB;I. 

*SECNO 1.287 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHME~7 STATIONS= 
1.287 5.21 1099.21 

6601.0 12.1 6588.9 
.22 3.27 10.88 

~ . 008645 160. 140. 

*SECNO 1.313 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 

9974.0 
1099.21 

. 0 
.00 

120. 

9920.1 

.030 . 030 . 040 
20 23 0 

WSELK EG HV 
ALOE ACH AROB 
XNL XNCH X..'ffi. 
I TRIAL IDC ICONT 

10145.0 TYPE= 1 TARGET= 
1099.25 1101.05 1.84 

3.7 605.4 .0 
.030 .030 .000 

20 11 

10080.0 TYPE= 1 TARGET= 

.000 1091.50 9962.42 
.00 237.58 ~0200.00 

HL OLOSS L-BANK 
VOL TWA R-B~.;.,'IK 

WTN ELM IN SST !I. 
CORAR TOPWID ENDST 

171.040 
1.07 .16 1098.00 
85.3 23.4 100000.00 
.000 

.00 
1094.00 9973.96 
171.04 10145.00 

159.860 

THE NEXT TH"-EE UPSTREAM CROSS SECTIONS FLOW THROUGH A DETENTIION 
BASIN AND EFFECTIVE FLOW LIMITS ARE IMPOSED TO MODEL THIS SITUATION 
CORRECTLY. MAPPED LIMITS ARE SMOWN ON THE FLOODPLAIN MAP TO 
CORRECTLY DEPICT THE ACTUAL PONDING AREA . 

CONFLUENCE OF BuiWLDOZER WASH 

1. 313 
6601.0 

.22 
. 006401 

*SECNO 1.322 

5.98 
611.0 

7.96 
145. 

1100.98 
5056.6 

12.31 
140. 

3301 HV CHANGED MORE THAN HVINS 

1100.98 
933.4 

6.49 
135. 

1100.98 
76.8 
. 030 

3 

1102.96 
410.8 

.030 
8 

1. 99 
143.7 

.040 

1. 03 
87.3 
. 000 
.00 

.08 1096.00 
24.0 1096.00 

1095.00 9920.14 
159.63 10079.77 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 3.54 

3470 ENC;I.OACHMENT STATIONS= 9875.9 10110.0 TYPE= 1 TARGET= 234.100 
1.322 8.29 1103.29 .00 1103.29 1103.56 .27 .08 .51 1096.00 

6601.0 594.1 6006.9 .0 196.1 1401.6 . 0 89.1 24.3 100000.00 
.22 3.03 4.29 .00 .030 .030 .000 .000 1095.00 9877.18 

. 000511 150. so. 150. 3 0 0 .00 232.82 10110.00 

18JAN02 15:45:38 

ELEV 
ELEV 

SECNO 
Q 

DEPTH 
QLOB 

CWSEL 
QCH 

CRIWS 
QROB 

WSELK 
ALOE 

EG 
ACH 

HV 
AROB 

HL 
VOL 

OLOSS 
TWA 

L-BANK ELEV 
R-BANK ELEV 

TIME 
SLOPE 

VLOB 
XLOBL 

VCH 
XLCH 

VROB 
XLOBR 

XNL 
I TRIAL 

XNCH 
IDC 

XNR 
ICONT 

WTN 
CORAR 

ELM IN 
TOPWID 

SSTA 
ENDST 

CCHV= .100 CEHV= .300 
•SECNO 1.362 

• 302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.54 

PAGE 35 

PAGE 36 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



• ~L;r_2 Output for Duplicate Effective Model Tuthill2.0ut WfP Job No. 011402.02 

~ 3470 ENCROACHMENT STATIONS= 9877.2 10100.0 TYPE= 1 TARGET= 222.760 

QAT X1 = 1.362 TO X1 = 1.614 EQUALS (QAT CP39 ~ 1/5 HYDROGRAPH AT 42) 
Q 6018 + 1/5(1029) = 6225 CFS 

1. 362 
6225.0 

.25 
.000070 

•SECNO 1.~22 

21.50 
550.3 
1. 66 
150. 

1103.50 
4859.7 

2.83 
210. 

3301 HV CHANGED MORE THAN HVINS 

.00 
815.0 
1.40 
300. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
1.422 

6225.0 
.25 

~. 007981 

*SECNO 1. 518 

7.90 
• 0 

.00 
315. 

1106.40 
6225.0 
13.06 

315. 

9949.0 
1106.40 

. 0 
.00 

315. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1103. so 
332.5 

.030 
2 

1103.61 
1717.9 

.030 
0 

10045.0 TYPE= 
1106.40 

.0 
.000 

20 

1109. OS 
476.5 

.030 
22 

.10 
582.7 

. 040 
0 

1 TARGET= 
2.65 

. 0 
.000 

0 

3470 ENCROACHMENT STATIONS= 9969.4 10090.0 TYPE= 1 TARGET= 
1.518 7.36 1114.26 1114.26 1113.73 1116.97 2.71 

6225.0 62.9 6125.6 36.5 13.4 460.3 13.2 
.26 4.70 13.31 2.76 .040 .030 .050 

• .007069 

18JAN02 

SECNO 
Q 

TlME 
SLOPE 

*SECNO 1.614 

495. 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

505. 

CWSEL 
QCH 
VCH 
XLCH 

495. 

CRIWS 
QROB 
VROB 
XLOBR 

3585 20 TRIALS ATTEMPTED WSEL,CWSEL 
3593 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 SNCROACa~ENT STATIONS= 
1.614 9.45 1123.35 

6225.0 
.28 

.005091 

•SECNO 1.710 

10.0 
2.20 
510. 

6088.9 
12.59 

510. 

9967.7 
1123.35 

126.1 
2.30 
505. 

3635 20 TRI.~S ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9965.0 

20 

WSELK 
ALOE 
XNL 
I TRIAL 

ACH 
XNCH 
IDC 

11 

10110.0 TYPE= 
1123.45 1125.76 

4.5 483.6 
.040 .030 

20 11 

10070.0 TYPE= 

1 

HV 
AROB 
XNR 
ICONT 

TARGET= 
2.41 
54.9 
.050 

0 

1 TARGET= 

Q ® X1 = 1.710 TO 2.088 EQUALS (QAT 1.299 +QAT CP39)/2 
Q (6225 + 6110)/2 6168 CFS 

1. 710 
6168.0 

.29 
.007914 

.SECNO 1. 805 

10.94 
.0 

.00 
505. 

1130.94 
6168.0 
13.05 

505. 

1130.94 
.0 

.00 
510. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

1130.93 
• 0 

.000 
20 

1133.59 
472.5 

.030 
8 

2.65 
. 0 

.000 
0 

.03 
99.5 
.000 

.00 

.02 1090.00 
25.4 1090.00 

1082.00 9878.68 
221.32 10100.00 

96.010 
.07 

110.7 
.000 

.00 

.76 100000.00 
26.5 100000.00 

1098.50 9949.00 
92.01 10041.00 

.02 
27.6 

120.600 
3.79 

116.3 
.000 1106.90 

1110.00 
1112.00 
9969.40 

.00 100.54 10069.94 

HL 
VOL 
WTN 

CORAR 

142.280 

OLOSS 
TWA 
ELM IN 
TOPWID 

3.34 .03 
122.3 29.1 

. 000 1113.90 
. 00 141.74 

105.000 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1122.00 
1122.00 
9968.26 

10110.00 

3.49 
128.2 

.000 
.00 

.07 1132.00 
30.4 100000.00 

1120.00 9967.64 
89.16 10056.80 
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•

•TJ:"C-2 Output for Duplicate Effective Model 

3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Tuthill2.0ut 

• 

1 

• 

3470 ENCROACHMENT STATIONS= 
1.805 

6168.0 
.30 

. 008074 

•SECNO 1.898 

10.50 
. 0 

.03 
500 . 

1138.10 
6168.0 
13.71 

500. 

9969.8 10050.0 TYPE= 
1138.10 1138.10 1141.02 

.0 .0 449.9 
.00 .040 .030 

500. 20 11 

3685 20 TRI.;LS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

1 
18JAN02 

SECNO 
Q 
TIME 
SLOPE 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3720 CRITICAL DEPTH ASSUMED 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

TARGET= 
2.92 

.0 
.000 

HV 

AROB 
XNR 
ICONT 

0 

3470 ENCROACHMENT STATIONS= 9972.1 10070.0 TYPE= 1 TARGET= 
1.898 7.90 1145.20 1145.20 1145.29 1147.98 2.78 

6168.0 108.9 4230.9 1828.1 20.2 274.8 249.3 
.31 5.38 15.39 7.33 .040 .030 .050 

.007502 495. 495. 495. 20 19 0 

*SECNO 1.994 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9969.1 
1.994 8.90 1152.40 1152.40 

6168.0 22.6 5982.2 163.3 
.32 

.006160 

•SECNO 2.088 

3.14 
505. 

12.86 
505. 

2.89 
505. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
2.088 9.18 1159.28 

6168.0 4.7 6163.3 
.33 2.32 13.60 

. 007822 495. 495. 

*SECNO 2.170 

3301 HV CHANGED MORE THAN HVINS 

9971.5 
1159.28 

.0 
.00 

495. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9964.3 

18JAN02 15:45:38 

10092.8 TYPE= 
1152.38 1154.89 

7.2 465.3 
.040 .030 

20 

10055.0 TYPE= 
1159.36 1162.15 

2.0 453.1 
.040 .030 

20 8 

10128.9 TYPE= 

Q @ X1 = 2.170 TO X1 
Q 6110 CFS 

2.659 EQUALS QAT CP39 

2.170 
6110.0 

.34 
.008945 

Wood/Patel 

4.79 
.0 

.00 
430. 

1167.39 
6110.0 
10.69 
435. 

1167.39 
. 0 

.00 
445. 

1167.39 
. 0 

.000 
20 

1169.16 
571.6 

.030 
11 

1 

1 

TARGET= 
2.49 
56.5 
.050 

0 

TARGET= 
2.87 

. 0 
.000 

0 

1 TARGET= 

1. 77 
.0 

.000 
0 

WIP Job No. 011402.02 

80.250 
4.00 

133.5 
.08 1138.00 

31.4 100000.00 
.000 1127.60 9969.75 
.00 80.25 10050.00 

HL 
VOL 
WTN 
CORAR 

97.930 
3.85 

139.2 

OLOSS 
TWA 
ELM IN 
TOPWID 

.01 
32.4 

.000 
.00 

1137.30 
97.79 

.03 
33.7 

123.750 
3.42 

145.4 
.000 1143. so 

123.75 . 00 

.11 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1140.00 
1140.00 
9972.21 

10070.00 

1150.00 
1150.00 
9969.06 

10092.81 

1158.00 
83.550 

3.42 
151.0 

.000 
34.8 100000.00 

1150.10 9971.81 
83.19 10055.00 . 00 

164.590 

3.63 
156.1 

.000 
.00 

.11 100000.00 
36.1 100000.00 

1162.60 9964.35 
164.54 10128.89 
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TTJ;~-2 Output for Duplicate Effective Model 

• Tuthill2.0ut 

*SECNO 2.279 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9945. 9 10039.9 TYPE= 

UPSTREAM OF THOMAS ROAD EXTENDED 

2.279 7.30 1176.60 1176.60 1176.61 1179.18 
6110.0 . 0 6110.0 . 0 . 0 474.2 

.35 .00 12.88 .00 .000 .030 
. 008103 sao. 575. 570. 20 14 

*SECNO 2.373 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 995Q.O 10080.0 TYPE= 
2. 373 8.37 1180.37 .00 1180.51 1182.27 

6110.0 1.1 4892.5 1216.3 1.3 405.5 
.37 .84 12.07 5.25 .040 .030 

.004766 495. 495. 495. 2 0 

*SECNO 2.468 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.3470 ENCROACHMENT STATIONS= 9941.0 10080.0 TYPE= 
2.468 7.57 1184.87 1184.87 1184.94 1187.08 

6110.0 443.6 3822.8 1843.6 81.4 268.4 
.38 5.45 14.24 6. 71 .040 .030 

.006670 505. 505. 505. 20 11 

1 
l8JAN02 15:45:38 

SECNO DEPTH CWSEL CRIWS WSELK EG 
Q QLOB QCH QROB ALOE ACH 
TIME VLOB VCH VROB XNL XNCH 
SLOPE XLOBL XLCH XLOBR I TRIAL IDC 

*SECNO 2.563 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9944.8 10100.0 TYPE= 

CONFLUENCE OF CATERPILLAR WASH 

2.563 8.62 1190.92 1190.92 1191.10 1193.20 
6110.0 372.7 4728.3 1008.9 66.7 349.8 

.39 5.59 13.52 4.61 . 040 .030 
. 004 855 500. 500. 500. 20 8 

*SECNO 2.659 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1 

l 

1 

."1470 ENCROACHMENT STATIONS= 9968.5 10100.0 TYPE= 1 
2.659 8.00 1193.80 1193.80 1193.87 1196.15 

6110.0 48.6 4637.1 1424.3 12.0 336.3 

Wood!Patel 

TARGET= 

2.58 
. 0 

.000 
0 

TARGET= 
1. 90 

231.7 
.050 

0 

TARGET= 
2.22 

274.8 
.050 

0 

HV 
AROB 
XNR 
ICONT 

TARGET= 

2.28 
218.9 

.050 
0 

TARGET= 
2.35 

261.4 

W!P Job No. 011402.02 

94.030 

4.89 .24 100000.00 
163.0 37.8 100000.00 

.000 1169.30 9945.93 
.00 93.96 10039.90 

129.960 
3.02 .07 1180.00 

169.3 39.0 1174.00 
.000 1172.00 9952.76 

.00 127.24 10080.00 

138.970 
2.83 .10 1180.00 

176.7 40.6 1180. 00 
.000 1177.30 9941.55 

.00 138.45 10080.00 

PAGE 40 

HL OLOSS L-BANK ELEV 
VOL TWA R-BANK ELEV 
WTN ELM IN SSTA 
CORAR TOPWID ENDST 

155.190 

2.83 .02 1184.00 
183.9 42.3 1184.00 

.000 1182.30 9948.00 
.00 152.00 10100.00 

131.450 
2.76 .02 1190.00 

191.1 43.9 1188.00 

Tuthill Dike Wash CLOMR Submittal 



• -2 Output for Duplicate Effective Model 

.40 4.05 13.79 5.45 .040 
2 

Tuthill2.0ut 

l 

.030 .oso 
. 006218 505. 505 . 505. 11 0 

•SECNO 2.753 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 9917.7 10110.0 TYPE= 1 TARGET= 

Q ® X1=3.753 TO X1=3.250 EQUALS Q@ CP27 
Q 3011 CFS 

2.753 
3011.0 

.42 
. 002894 

18JAN02 

SECNO 
Q 

TIME 
SLOPE 

•SECNO 2. 848 

7.66 
167.1 
2.32 
49S. 

1197.96 
2762.6 

6.88 
500 . 

15:45:38 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

.00 
81.3 
1. 75 
495. 

CRIWS 
QROB 
VROB 
XLOBR 

1197.53 
72.1 
.040 

WSELK 
ALOB 
XNL 
I TRIAL 

1198.64 
401.4 

.030 
0 

EG 
ACH 
XNCH 
IDC 

.68 
46.4 
.050 

0 

HV 
AROB 
XNR 
ICONT 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
PROBABLE MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 

ENCROACHMENT STATIONS= 
2.848 7.00 1200.20 

3011.0 58.4 2568.5 
.44 3.23 11.19 

.006048 495. sao. 

•SECNO 2.943 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 
2.943 7.66 1203.46 

3011.0 .0 2S27.4 
.45 .00 9.30 

.004797 sao. sao. 

*SECNO 3.057 

3301 HV CHANGED MORE THAN HVINS 

3470 ENCROACHMENT STATIONS= 
3.057 

3011.0 
.47 

.OOS813 

•SECNO 3.148 

6.39 
74.4 
4.13 
sos. 

120S.79 
2264.9 

11.68 
510. 

3301 HV CHANGED MORE THAN HVINS 

9964.0 
1200.20 

384.1 
3.96 
495. 

10080.0 TYPE= 
1200.23 1201.89 

18.1 229.S 
.040 .030 

20 11 

1 TARGET= 
1. 69 
96.9 
.oso 

0 

9960.S 10067.9 TYPE= 1 TARGET= 
.00 1203.43 1204.63 1.17 

483. 6 . 0 271. 8 112. 7 
4.29 .000 .030 .050 
sao. 2 o o 

9975.0 
.00 

671.7 
4.S8 
S10. 

10075.0 TYPE= 
1205.87 

18.0 
. 040 

2 

1207.47 
193.9 

.030 
0 

1 TARGET= 
1. 67 

146.6 
.oso 

0 

• 18JAN02 1S:4S:38 

SECNO DEPTH CWSEL CRIWS WSELK EG HV 

Wood/Pate! 

WIP Job No. 011402.02 

.000 
.00 

1185.80 9968.67 
131.32 10100.00 

192.330 

2.33 
197.6 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

.17 
45.7 

1190.30 

1196.00 
1196.00 
9917.67 

192.33 10110.00 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.30 
116.000 

2.02 
202.5 47.S 

1193.20 
11S.22 

1198.00 
1197.90 
9964.27 .000 

.00 10079.49 

107.400 
2.68 

206.7 
.OS 100000.00 

48.8 1200.SO 
1195.80 9960.50 
107.40 10067.90 

.000 
.00 

100.000 
2.69 

211.1 
.000 
.00 

HL 

.1S 1202.00 
so.o 1202.00 

1199.40 997S.S1 
99.49 10075.00 

OLOSS L-BANK ELEV 

P.Z\GE 41 

PAGE 42 
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• 

• 

Appendix A2 
HEC-2 Output for Regulatory FIRM Conditions 

Duplicate Effective Model (Tractor Wash) 

\\ CH lll/1'.-\ TEL Twhi/1 I ilk< Wa.\h Cf.()MR Subnunal 



HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 

RUN DATE 13AUG01 TIME 07:23:58 

X X xxxxxxx xxxxx 
X X X X X 
X X X X 
xxxxxxx xxxx X xxxxx 
X X X X 
X X X X X 
X X xxxxxxx xxxxx 

~ 

13AUGOl 07:23:58 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 

Tl WHITE TANKS / AGUA FRIA AREA DRAINAGE MASTER STUDY 
T2 100 - YEAR STORM EVENT FLOODPLAIN RUN FILE: 5C .H2I 

1 TRACTOR WASH - WASH "5C" - TRIBUTARY TO TUTHILL DIKE WASH 

."1 
·ICHECK INQ NINV IDIR STRT METRIC HVINS Q 

2 0 0 

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALL DC IBW 

0 0 0 

J3 VARIABLE CODES FOR SUMMARY PRINTOUT 

38 43 1 53 21 22 54 
42 5 26 0 110 0 200 

NC . 04 .05 .03 . 3 .5 
QT 3011 3011 
ET 9.1 

STARTING WSEL IS FROM X-SECTION 3.250 ON WASH "5" - TUTHILL DIKE 
WASH 

CONFLUENCE WITH TUTHILL DIKE WASH 

0 

0 

Q AT X1 = 0.000 EQUALS 3011 CFS. 
TUTHILL DIKE WASH. 

(TAKEN FROM X1= 3.250 ON WASH "5"-

Xl 0.000 12 9970 10120 
GR 1220.4 9830 1220 9840 1218 9845 
GR 1212 9970 1210.9 10000 1212 10120 
GR 1218 10480 1220 10580 

NC .07 .07 .035 .1 .3 
QT 2 1648 1648 
ET 9.1 

Q@ X1 = 0.037 TO Xl = 0.629 EQUALS QAT I1CP27 

13AUG01 07:23:58 

• Q = 1648 CFS 

INDIAN SCHOOL ROAD EXTENDED 

IGNORE EXTENDED CROSS SECTION WHICH TIES INTO TUTHILL DIKE WASH 

Wood/Pate! 

0 
1216 
1214 

= 
X X 

X 
xxxxx 

X 
X 
xxxxxxx 

W/P Job No. 011402.02 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET, SUITE D 
DAVIS, CALIFORNIA 95616-4687 

(916) 756-1104 

PAGE 1 

THIS RUN EXECUTED 13AUG01 

WSEL 

1213.72 

CHNIM 

0 

51 

9900 
10195 

FQ 

0 

I TRACE 

0 

4 8 

9940 10150 

1214 
1216 

9935 
10375 

9950 10098 

PAGE 2 
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• t.IEC-2 Output for Duplicate Effective Model 

Xl 0.037 
GR 1215.5 
GR 1210 

ET 
Xl 0.095 
GR 1229 
GR 1203.5 
GR 1218 

ET 
X1 
GR 
GR 
GR 
GR 

ET 
X1 

0.188 
1246.6 

1210 
1210 
1226 

0.251 
GR 1249.7 
GR 1219.3 
GR 1228 

ET 

FLOODPLAIN 

10 
9780 

10000 

13 
9915 

10000 
10090 

19 
9870 
9960 

10045 
10130 

15 
9890 

10000 
10110 

5.1 

9955 
1214 
1212 

9.1 
9970 
1228 
1204 
1220 

9.1 
9960 
1246 
1206 
1220 

1225.7 

9.1 
9975 
1240 
1220 
1230 

9.1 

10060 
9830 

10025 

10050 
9930 

10020 
10200 

10045 
9880 
9975 

10070 
10220 

10030 
9920 

10020 
10120 

245 
1213.5 

1214 

3 00 
1220 
1206 

1222.2 

490 
1240 

1205.8 
1224 
1226 

310 
1230 
1222 
1240 

9951.5 

Tractor2.0ut 

15? 
9905 

10060 

310 
9950 

10030 
10220 

490 
9890 

10000 
10080 
10290 

360 
9940 

10030 
10130 

10100 

195 
1214 
1216 

305 
1210 
1210 

495 
1230 
1206 
1226 
1228 

330 
1222 
1224 
1242 

PONDING AREA TO RIGHT OF STATION 10100 IS INEFFECTIVE FLOW AS DEFINED 
BY EXPANSION CRITERIA. 

Xl 
GR 
GR 
GR 
GR 
GR 

• 
..;R 
GR 
GR 

1 

ET 
X1 
GR 
GR 

ET 
X1 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

QT 
ET 

GR 
GR 

0.305 
1250 
1240 
1222 
1226 
1244 

0.347 
1249 
1232 

1222.7 

0.389 
1250.1 

1226 

l3AUG0l 

0.455 
1242 
1232 

0.504 
1243.4 

1234 
1240 

0.549 
1248 
1238 
1240 

0.629 
1251.5 
1241.1 
1252.7 

21 
9790 
9910 
9970 

10400 
10490 

15 
9815 
9885 

10000 

10 
9935 
9995 

9 
9830 
9965 

14 
9920 
9990 

10095 

14 
9775 
9975 

10060 

13 
9830 

10000 
10130 

1295 

9970 
1248 
1230 

1221.1 
1228 

9.1 
9960 
1248 
1230 
1224 

9.1 
9980 
1250 

1225.3 

9.1 
9965 
1240 
1230 

9.1 
9980 

1243.6 
1233.6 

1242 

9.1 
9975 
1246 
1236 
1242 

9.1 
9955 

1250.6 
1242 

1252.4 

1295 
9.1 

10030 
9815 
9930 

10000 
10415 

10015 
9830 
9920 

10005 

10020 
9940 

10000 

10005 
9850 

10000 

10055 
9940 

10000 
10110 

10030 
9865 
9985 

10090 

10045 
9885 

10030 
10210 

275 
1247.4 

1228 
1221.8 

1230 

200 
1240 
1228 
1226 

215 
1240 
1226 

400 
1238 
1232 

180 
1242 
1234 
1244 

250 
1244 

1235.4 
1244 

290 
1250 
1244 

1253.5 

295 
9845 
9940 

10030 
10430 

210 
9840 
9960 

10015 

215 
9955 

10010 

235 
9860 

10005 

270 
9950 

10010 
10140 

160 
9880 

10000 
10110 

480 
9945 

10045 
10230 

285 
1248 
1226 
1222 
1240 

220 
1236 
1226 
1230 

225 
1230 
1230 

345 
1236 
1240 

260 
1240 
1236 

1244.2 

249 
1242 
1236 

1244.5 

420 
1248 
1250 

Q ® X1 = 0.720 TO X1 1.137 EQUALS (QAT I1CP27 +QAT SUB26)/2 
Q (1648 + 943)/2 = 1295 CFS 

0. 720 
1257.2 

1246 

18 
9790 
9900 

9980 
1257.5 
1245.6 

10025 
9835 
9910 

465 
1256 
1246 

470 
9870 
9920 

480 
1254 
1248 

Wood/Pate! 

9955 
lOllS 

9970 
10050 

9905 
10020 
10095 
10355 

9975 
10060 
10140 

9885 
9950 

10380 
10460 

9850 
9980 

10025 

9980 
10020 

9870 
10040 

9965 
10055 
10160 

9895 
10015 
10125 

9955 
10060 

9875 
9935 

1212 
1218 

9959 

1204 
1216 

9949 

1220 
1208 

1226.3 

9970 

1220 
1226 
1243 

9952 

1246 
1224 
1224 
1242 

9955 

1234 
1224 
1232 

9978 

1228 
1232 

9879 

1234 

9976 

1i36 
1238 

9921 

1240 
1238 

9970 

1242 
1252 

9955 

1250 
1248.8 

W/P Job No. 011402.02 

9980 
10190 

10068 

9985 
10070 

10059 

9940 
10030 
10120 

10050 

9990 
10095 
10220 

10060 

9895 
9960 

10390 
10480 

10020 

9860 
9990 

10035 

10030 

9990 
10040 

PAGE 

10017 

9885 

10069 

9980 
10080 

10055 

9910 
10030 

10046 

9980 
10070 

10038 

9885 
9955 

Tuthill Dike Wash CLOMR Submittal 



• HEC-2 Output for Duplicate Effective Model T ractor2. Out 

GR 
GR 

ET 
X1 
GR 
GR 

ET 
X1 
GR 

1 

ET 
X1 
GR 
GR 

1248 
1254 

0.786 
1257 
1260 

0.828 
1270 

0. 894 
1277 
1270 

13AUG01 

NC 
ET 
X1 
GR~ 

ET 
X1 
GR 
GR 

ET 
X1 
GR 
GR 

ET 

NC 
QT 
ET 

.07 

0.955 
1285 

1.017 
1292 
1293 

l. 085 
1301 
1303 

1.137 
1309 
1308 

.035 

X1 · 1.196 
GR 1321.5 
GR 1318 

ET 

X1 
GR 
GR 

NC 
ET 
X1 
GR 
GR 
GR 

NC 
ET 
X1 
GR 
GR 

GR 
GR 

1.210 
13 30 
1324 

.075 

1. 298 
1330 
1320 
1328 

13AUG01 

.075 

1.364 
1330 

1322.5 
1334 

1.416 
1332.5 

1324 

9980 
10055 

9960 
10050 

5 
9915 

7 
9875 

10055 

07:23:S8 

.07 

9875 

6 
9940 

10150 

6 
9955 

10190 

7 

9885 
10030 

.035 
943 

1245.6 
12S6 

9.1 
9985 
12S4 

9.1 
9980 
1260 

9.1 
9980 
1274 
1278 

.035 
9.1 

9965 
1280 

9.1 
9980 
1290 

9.1 
9985 
1300 

9.1 
9985 
1308 
1312 

. 035 
943 
9.1 

10000 
1006S 

10025 
998S 

10020 
9980 

10020 
9970 

10125 

.l 

10030 
9965 

i0020 
9980 

10035 
9985 

1001S 
9955 

10235 

.3 

1248 
1258 

350 
1252 

230 
1257 

350 
1268 

.3 

320 
1271.5 

330 
1280 

355 
1294 

275 
1304 

.5 

Q@ X1 = 1.196 TO X1 = 2.047 EQUALS QAT SUB26 
Q 943 CFS 

7 
9890 

10075 

996S 
1320 
1320 

9.1 

10075 
9940 

10200 

330 
1316 

10025 
10130 

360 
10000 

190 
10000 

350 
9980 

320 
10000 

340 
10000 

355 
10000 

275 
9985 

300 
9965 

RECENT FLOODING EVIDENCE INDICATES THAT THE ROAD WILL WASH OUT IN 
THIS AREA AND FLOW WILL CONTINUE TO THE EAST, THUS THE REASON FOR 
TAKING THE ENTIRE FLOW TO THE EAST AT THIS CROSS SECTION. 

9250 
10240 

.075 

12 
9610 

10045 
10360 

07:23:58 

.075 

ll 
9840 

10000 
10250 

10 
9895 

10000 

9880 
1328 
1326 

.OS 
9.1 

9970 
1324 
1322 
1329 

.OS 
9.1 

9955 
1326 
1326 

9.1 
990S 
1326 
1326 

10240 
9550 

10350 

.3 

10065 
9765 

10065 
10385 

.1 

10035 
9900 

10020 

10020 
9905 

10020 

75 
1326 
1328 

.5 

100 
1324 
1322 

.3 

75 
1324.5 

1328 

275 
132S.5 

1328 

75 
9880 

10375 

250 
9890 

10160 

500 
9925 

10035 

275 
9920 

10080 

Wood/Patel 

1250 

350 
1252 

220 
1260 

350 
1264 

320 
1280 

330 
1286 

355 
1300 

275 
1303 

310 
1315 

75 
1325 

465 
1320 
1324 

350 
1327 
1330 

275 
1326 
1330 

10040 

10025 

10020 

10000 

10030 

10020 

10035 

10000 

10000 

10000 

9970 
10180 

9955 
10110 

9935 
10200 

1252 

9974 

1254 

9969 

1270 

9978 

1268 

9976 

1284 

9987 

1290 

9986 

1302 

9962 

1304 

9957 

1316 

9995 

1324 

9-725 

1314 
1326 

9895 

1324 
1328 

9902 

1326 
1334 

W!P Job No. 011402.02 

10045 

10038 

10035 

10028 

10070 

10042 

10020 

I? AGE 

10020 

lOllS 

10022 

10035 

10033 

10085 

10026 

10015 

10059 

10020 

10297 

10160 

10195 

10000 
10200 

I? AGE 

10022 

9990 
10150 

10102 

9975 
10275 

4 

5 
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•. ffiC-2 Output for Duplicate Effective Model 

NC 
ET 
X1 
GR 
GR 

ET 

X1 
GR 
GR 
GR 
GR 
GR 

NC 
ET 
X1 
GR 
GR 
GR 
GR ,. 

ET 
X1 
GR 
GR 
GR 
GR 

ET 

.075 

1.478 
1336 
1330 

1. 580 
1350 
1334 
1316 
1322 
1332 

.075 

1. 669 
1340. 9 

1324 
1326 
1328 

1.769 
1340 
1330 
1340 
1345 

X1 1.862 
GR 1358.7 
GR 1340 

1342 

• 13AUG01 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

QT 
ET 

X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
-Q 

• GR 
GR 

1.930 
1357 
1348 
1350 

1. 985 
1370 
1354 
1356 

2.047 
1370 
1364 
1364 

2 

2.092 
1380 
1362 
1368 

2.144 
1380 
1370 
1368 

2.186 
1380 

1369.5 

.075 

10 
9450 

10120 

DETENTION BASIN 

23 
9750 
9850 

10000 
10110 
10230 

.075 

19 
9900 
9970 

10040 
10100 

16 
9815 
9990 

10065 
10210 

15 
9920 
9985 

10115 

07:23:58 

14 
9835 
9975 

10055 

13 
9870 
9970 

10165 

13 
9880 
9950 

10070 

472 

. 035 
9.1 

9960 
1334 
1330 

9.1 

9885 
1340 
1330 

1314.8 
1324 
1340 

.OS 
9.1 

9970 
1340 
1322 
1327 
1330 

9.1 
9975 
1338 
1329 
1338 

9.1 
997S 
1358 
1339 
1344 

9.1 
9975 
13S6 
1346 
13S2 

9.1 
9980 
1362 
13S2 
1358 

9.1 
9990 
1368 
1360 
1366 

472 
9.1 

CAMELBACK RD. "EXTENDED" 

.3 

10165 
9500 

10165 

10090 
9770 
986S 

10060 
1012S 
1024S 

.1 

10025 
9910 
9980 

10055 
10ll0 

l002S 
9835 

10000 
1010S 

100SO 
993S 

10000 
10130 

10045 
9860 
9985 

10075 

10040 
9905 
9980 

10190 

10020 
9890 
9990 

10120 

. 5 

325 
1332 
1332 

200 
1334 
1320 
1316 
1326 
1341 

.3 

47S 
1330 

1321.5 
1326 
1332 

505 
1336 
1330 
1340 

375 
1350 

1340.5 
1346 

440 
1354 

1344.7 
1354 

140 
1360 

13 so .1 
1360. 

370 
1366 
1358 
1368 

Q ® X1 = 2.092 TO X1 = 2.731 EQUALS QAT SUB26/2 
Q 943/2 = 472 CFS 

12 
9850 
9970 

10025 

15 
9865 
9980 

10050 

17 
9835 
9900 

9970 
1370 
1360 

13 69.3 

9.1 
9990 
1378 
1364 
1370 

9.1 
9920 
1376 
1370 

10015 
9900 
9985 

10065 

10025 
9880 
9990 

10060 

10010 
9845 
9920 

240 
1368 
1359 

175 
1376 

1362 .4 
1372 

260 
1374 
1368 

Wood/Pate! 

T ractor2. Out 

325 
9915 

10230 

470 
9795 
988S 

10075 
10135 
10260 

4~0 

9930 
10000 
10070 
10120 

475 
9865 

10015 
10135 

545 
9955 

10050 
10155 

225 
9895 

10000 
10155 

320 
9910 

10000 
1021S 

300 
9920 

10000 
10240 

22S 
9910 

10000 

320 
9910 

10000 
10075 

160 
9855 
9960 

325 
1330 
1334 

S40 
1333.6 

1316 
1318 
1328 

470 
1328 
1322 
1325 
1333 

525 
1334 
1332 
1342 

490 
1344 

1339.6 
1348 

360 
1352 
1346 
1356 

290 
1358 
1352 

330 
1364 
1360 

235 
1366 
1360 

275 
1374 
1364 
1374 

225 
1372 

1366.3 

9960 
10300 

9810 
9920 

10090 
10150 

9950 
10015 
10085 
10135 

9945 
10025 
10150 

9970 
10090 
10190 

9920 
10030 
10190 

9930 
10040 

9930 
10020 

9940 
10010 

9940 
1002S 
10085 

9865 
10000 

9958 

1328 
1336 

9863 

1334 
1316 .2 

1320 
1330 

9929 

1326 
1324 
1326 

9968 

1332 
1338 
1344 

9977 

1342 
1340 
1350 

9977 

1350 
1348 

9973 

1356 
1354 

9970 

1366 
1362 

9954 

1364 
1366 

9989 

1372 
1366 
1376 

9934 

1370 
1370 

W/P Job No. 011402.02 

10168 

10000 
10400 

10203 

9820 
9965 

10100 
10190 

10113 

9960 
10025 
10090 

10027 

9975 
10050 
10170 

10050 

9975 
10105 
10235 

PAGE 

10042 

9960 
10045 

10040 

9960 
10130 

10046 

993 5 
10045 

10013 

9955 
10015 

10032 

9960 
10040 
10120 

10008 

9880 
10010 
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.• HEC-2 Output for Duplicate Effective Model 

GR 
GR 

ET 
X1 
GR 
GR 
GR 

1 

1 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 
GR. 

ET 
X1 
GR 
GR 
GR 

ET 
X1 
GR 
GR 

1374 
1382 

2.238 
1382 
1372 
1374 

13AUG01 

2.288 
1390 
1380 
1380 

2.341 
1391 
1382 
1394 

2.387 
1395 
1386 

1400.8 

2.442 
1408 
1394 
1400 

2.540 
1416 
1414 

2.635 
1440 
1430 
1434 

2.731 
1470 
1460 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

*PROF 1 
0 

10020 
10120 

15 
9865 
9970 

1003 5 

1378 
1383 

9.1 
9970 
1380 
1370 
1376 

07:23:58 

15 
9910 
9980 

10080 

12 
9885 

10010 
10070 

15 
9910 
9990 

10060 

15 
9785 
9965 

10025 

7 
9945 

10025 

12 
9885 
9970 

10035 

7 

9935 
10025 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

9.1 
9990 
1388 
1378 
1382 

9.1 
9970 
1390 
1384 

l3 95.5 

.9.1 
9970 
1394 

1385.8 
1400 

9.1 
9965 
1406 
1392 
1404 

9.1 
9985 
1414 
1416 

9.1 
9970 
1438 
1428 

1434.7 

CWSEL 
QCH 
VCH 
XLCH 

9.1 
9990 
1460 
1464 

CCHV= .300 CEHV= .500 
*SECNO .000 
3720 CRITICAL DEPTH ASSUMED 

CRIWS 
QROB 
VROB 
XLOBR 

10030 
10140 

10020 
9875 
9980 

10060 

10055 
9920 
9990 

10105 

10010 
9930 

10020 
10120 

10020 
993 5 

10000 
10075 

10020 
9805 
9990 

10035 

10015 
9970 

10045 

10010 
9905 
9980 

10065 

10010 
9975 

10050 

WSELK 
ALOB 
XNL 
I TRIAL 

1378.7 

205 
1379 

1369.6 
1378 

270 
1386 

1375.2 
1384 

295 
1386 
1386 

200 
13 92 
1386 
1402 

255 
1404 

13 91.7 
1406 

460 
1410 

440 
1436 
1426 

455 
1450 

EG 
ACH 
XNCH 
IDC 

T ractor2. Out 

10045 

340 
9910 

10000 
10080 

250 
9935 

10000 
10150 

195 
9950 

10030 

225 
9950 

10010 
10105 

300 
9830 

10000 
10050 

520 
9985 

500 
9920 

10000 

470 
9990 

HV 
AROB 
XNR 
ICONT 

1378 

275 
1380 
1370 
1380 

260 
1384 
1376 
1386 

280 
1382 
1390 

245 
1390 
1390 
1404 

290 
1402 
1392 
1408 

515 
1406.4 

505 
1434 
1430 

505 
1448.7 

HL 
VOL 
WTN 
CORAR 

STARTING WSEL IS FROM X-SECTION 3.250 ON WASH "5" - TUTHILL DIKE 
WASH 

CONFLUENCE WITH TUTHILL DIKE WASH 

• 
. 000 

3011.0 
.00 

.009017 

CCHV= 

QAT X1 = 0.000 EQUALS 3011 CFS. 
TUTHILL DIKE WASH . 

2.83 
83.6 
3.20 

0. 

.100 CEHV= 

1213.73 
2783.9 

8.14 
0. 

.300 

1213.73 
143.5 
2.56 

0. 

Wood/Pate! 

(TAKEN FROM X1= 3.250 ON WASH "5"-

1213. 72 
26.2 
.040 

0 

1214.69 
341.8 

. 030 
4 

.96 
56.0 
. 050 

0 

.00 
.0 

.000 
.00 

10075 

9950 
10010 
10105 

9960 
10030 
10170 

9970 
10035 

9970 
10020 
10135 

9900 
10005 
10065 

10000 

9940 
10010 

10000 

OLOSS 
TWA 
ELM IN 
TOPWID 

1380 

9970 

1378 
1372 
1382 

9993 

1382 
1378 
1388 

9964 

1380.5 
1392 

9980 

1388 
1400 
1406 

9964 

1400 
1394 
1410 

9985 

1410 

9974 

1432 
1432 

9988 

1450 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1212.00 
1212.00 
9939.75 

.00 
.0 

1210.90 
245.08 10184.83 

WfP Job No. 011402.02 

10110 

10021 

9965 
10020 
10125 

P~~GE 

10046 

9970 
10055 
10185 

10016 

10000 
10045 

10015 

9980 
10045 
10165 

10020 

9940 
10020 
10125 

10015 

10015 

10008 

9950 
10020 

10012 

10010 

PAGE 
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• "-IEC-2 Output for Duplicate Effective Model Tractor2.0ut 

*SECNO .037 

3301 HV CHANGED MORE THAN HVINS 

Q@ X1 = 0.037 TO X1 
Q 1648 CFS 

0.629 EQUALS QAT I1CP27 

INDIAN SCHOOL ROAD EXTENDED 

IGNORE EXTENDED CROSS SECTION WrliCH TIES INTO TUTHILL DIKE WASH 
FLOODPLAIN 

.037 
1648.0 

.02 
. 001743 

•SECNO .095 
1 

13AUG01 

~ SECNO 
Q 

TIME 
SLOPE 

5.42 
284.5 
1.17 
245 . 

DEPTH 
QLOB 
VLOB 
XLOBL 

1215.42 
U43.9 

3.90 
195. 

CWSEL 
QCH 
VCH 
XLCH 

.00 
19.6 

. 71 
155. 

CRIWS 
QROB 
VROB 
XLOBR 

.00 
242.6 

.070 
2 

WSELK 
ALOB 
XNL 
I TRIAL 

1215.62 
344.2 

. 035 
0 

EG 
ACH 
XNCH 
IDC 

.20 
27.8 
.070 

0 

HV 
AROB 
XNR 
ICONT 

.85 
2.4 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.07 

.095 
1648.0 

.06 
.000105 

•
oECNO .188 

.188 
1648.0 

.12 
. 000146 

•SECNO .251 

12.15 
12.9 

.40 
300. 

9.91 
15.6 

. 4 a 
490. 

1215.65 
1612.6 

2.00 
305. 

1215.71 
1612.4 

2.17 
495. 

3301 HV CHANGED MORE THAN HVINS 

.00 
22.5 

.42 
310. 

.00 
20.0 

.49 
490. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.251 4.06 1223.36 1223.36 
1648.0 6.9 1617.3 23.9 

.13 
. 011240 

*SECNO .305 

1. 71 
310. 

9.51 
330. 

3301 HV CHANGED MORE THAN HVINS 

l. 73 
360 . 

.00 
31.9 
.070 

2 

.00 
32.6 
.070 

2 

.00 
4.0 

.070 
20 

1215.71 
805.9 

.035 

1215.78 
744.6 

. 035 
0 

1224.73 
170.0 

.035 
19 

.06 
53.3 
.070 

0 

.07 
40.7 
.070 

1.38 
u.s 
.070 

0 

.08 
7.7 

.000 
.00 

.06 
17.4 
.000 

.00 

.16 
21.2 
.000 

.00 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.65 

.08 1214.00 
1.3 1214.00 

1210.00 9782.62 
316.47 10099.09 

CLOSS 
TWA 
ELM IN 
TOPWID 

L·BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

.01 1210.00 
2.8 1210.00 

1203.50 9958.70 
110.15 10068.84 

.00 1210.00 
4.1 1210.00 

1205.80 9948.59 
110.68 10059.27 

.39 1222.00 
4.8 1222.00 

1219.30 9969.07 
81.26 10050.33 

WfP Job No. 011402.02 

PAGE 

3470 ENCROACHMENT STATIONS= 9951.5 10100.0 TYPE= 1 TARGET= 148.500 

. 305 
1648. 0 

.16 
.001601 

• l3AUG01 

SECNO 
Q 

PONDING AREA TO RIGHT OF STATION 10100 IS INEFFECTIVE FLOW AS DEFINED 
BY EXPANSION CRITERIA . 

4.51 
46.1 
1.42 
275. 

1225.61 
1073.5 

4.36 
285. 

07,23,58 

DEPTH 
QLOB 

CWSEL 
QCH 

.00 
528.4 
1.99 
295. 

CRIWS 
QROB 

.00 
32.5 
.070 

3 

WSELK 
ALOB 

1225.82 
246.4 

.035 

EG 
ACH 

.21 
265.1 

. 070 

HV 
AROB 

.97 
23.6 
.000 

.00 

HL 
VOL 

Wood/Pate I 

.12 1222.00 
5.6 1221.80 

1221.10 9951.96 
148.04 10100.00 

CLOSS 
TWA 

L-BANK ELEV 
R·BANK ELEV 

PAGE 10 
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• HEC-2 Output for Duplicate Effective Model 

TIME 
SLOPE 

*SECNO .347 

VLOB 
XLOBL 

VCH 
XLCH 

3301 HV CHANGED MORE TFAN HVINS 

VROB 
XLOBR 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.347 5.58 1228.28 
1648.0 .5 1631.3 

.16 
. 012724 

*SECNO .389 

.64 
200. 

9.88 
220 . 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPrri ASSUMED 

.389 5.73 1231.03 
1648.0 

.17 
.011541 

*SECNO .455 

1.8 
1. 39 
215. 

1638.4 
10.82 

225. 

3301 HV CHANGED MORE THAN HVINS 

1228.28 
16.2 
2.49 
210. 

1231.03 
7.7 

1. 46 
215. 

XNL 
!TRIAL 

.00 
. 8 

.070 
20 

.00 
1.3 

.070 
2 

XNCH 
IDC 

1229.78 
165.1 

.035 
11 

1232.84 
151.4 

.035 

Tractor2.0ut 

XNR 
ICONT 

1. so 
6.5 

.070 
0 

1. 81 
5. 3 

.070 
0 

WTN 
CORAR 

.76 
25.4 
.000 

.00 

2. 72 
26.3 
.000 
.00 

3302 WARNING' CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.44 

.455 
1648.0 

.18 
. 005542 

4.92 
381.5 
2.42 
400 . 

1234.92 
1228.8 

7.82 
345. 

•
SECNO .504 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.504 
1648.0 

.19 
. 012868 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

*SECNO .549 
. 549 

1648.0 
.20 

. 007528 

•SECNO .629 

3.55 
4.1 

1.63 
180 . 

1237.15 
163 0 .1 

8.79 
260. 

o7,23,5a 

DEPTH 
QLOB 
VLOB 
XLOBL 

4.28 
74.6 
1.64 
250 . 

CWSEL 
QCH 
VCH 
XLCH 

1239.68 
1539.0 

8.27 
240. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.629 3.42 1244.52 
1648.0 

.21 
. 013608 

•SECNO . 720 

• 0 
.00 

290 . 

1647.7 
8.94 
420. 

3301 HV CHANGED MORE THAN HVINS 

.00 
37.7 
2.00 
235. 

1237.15 
13.8 
1. 66 
270. 

CRIWS 
QROB 
VROB 
XLOBR 

1239.44 
34.4 
1. 63 
160. 

1244.52 
.3 

.96 
480. 

.00 
157.7 

.070 
1 

.00 
2.5 

.070 

WSELK 
ALOB 
XNL 

2 

I TRIAL 

.00 
45.6 
.070 

4 

.00 
.0 

.000 
3 

1235.65 
157.2 

.035 

1238.34 
185.5 

.035 
19 

EG 
ACH 
XNCH 
IDC 

1240.67 
186.1 

.035 
8 

1245.76 
184.3 

.035 
15 

.73 
18.8 
.070 

1.19 
8.3 

.070 
0 

HV 
AROB 
XNR 
ICONT 

.99 
21.0 
. 070 

0 

1. 24 
.3 

. 070 

2.71 
28.3 
.000 

.00 

2. 03 
29.7 
.000 

.00 

HL 
VOL 
WTN 
CORAR 

2.31 
30.9 
.000 

.00 

4.14 
33.0 
.000 

.00 

• Q@ X1 = 0.720 TO X1 = 1.137 EQUALS (QAT I1CP27 +QAT SUB26)/2 
Q = (1648 + 943)/2 = 1295 CFS 

. 720 
1295.0 

Wood/Pate! 

4.16 
631.7 

1249.76 
646.4 

. 00 
16.9 

.00 
207.6 

1250.09 
110.4 

.34 
11.5 

4.24 
35.8 

ELM IN 
TOPWID 

. 39 
6.1 

SSTA 
ENDST 

1228.00 
1226.00 

1222.70 9954.40 
66.29 10020.70 

.09 
6.4 

1225.30 
52.86 

1230.00 
1230.00 
9977.43 

1003 0. 29 

.11 1232.00 
7.2 1232.00 

1230.00 9878.02 
139.80 10017.82 

.14 1236.00 
7.8 1236.00 

1233.60 9975.68 
93.74 10069.42 

OLOSS 
TWA 
ELM IN 
TOPWID 

.02 
8.4 

1235.40 
134.57 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1238.00 
1238.00 
9920.56 

10055.13 

.07 1248.00 
9.3 1244.00 

1241.10 9969.52 
76.78 10046.29 

. 09 
10.6 

1248.00 
1248.00 

W!P Job No. 011402.02 
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• HEC-2 Output for Duplicate Effective Model 

1 

.24 
• 005770 

*SECNO .786 

3. 04 
465 . 

5.86 
480. 

3301 HV CHANGED MORE THAN HVINS 

1. 47 
470. 

3685 20 TRIALS ATTEMPTED WSEL,CWSSL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.786 
1295.0 

.25 
.012042 

13AUG01 

SECNO 
Q 
TIME 

_ SLOPE 

*SECNO .828 

3.40 
14.9 
l. 83 
350. 

1255.40 
1176.8 

9.72 
350. 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

1255.40 
103.2 

3.90 
360. 

CRHIS 

QROB 
VROB 
XL03R 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.828 
1295.0 

.26 
. 011115 

4.74 
19.9 
2.02 
230 . 

1261.74 
1259.9 

9.73 
220. 

1261. 74 
15.2 
2. Ol 
190. 

'>ECNO .894 

• 

;as 20 TRIALS ATTEMPTED WSEL,CWSEL 
>693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1 

.894 5.27 1269.27 1269.27 
1295.0 2.0 1269.9 23.2 

.27 
. 011087 

CCHV= 

1.49 
350. 

.100 CEHV= 
*SECNO .955 

9. 72 
350; 

.300 

1.65 
350. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.955 
1295.0 

.28 
.013202 

*SECNO 1. Ol7 

5.88 
. 0 

.00 
320. 

1277.38 
1295.0 

9.79 
320. 

1277.38 
. 0 

.00 
320. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.017 6.76 1286.76 
1295.0 .0 1293.7 

.29 
.012593 

*SECNO l. 085 

.00 
330. 

10.69 
330. 

1286.76 
1.3 

l. 22 
340. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

• 
,93 PROBABLE 

3720 CRITICAL 
1.085 

MINIMUM SPECIFIC ENERGY 
DEPTH ASSUMED 

5.67 1299.67 1299.67 
1295.0 .0 1295.0 • 0 

Wood/Pate! 

.070 
4 

.00 
8.2 

.070 
20 

WSELK 
ALOE 
XNL 
!TRIAL 

.00 
9.8 

. 070 
20 

.00 
1.3 

.070 
20 

.00 
.0 

.000 
20 

.00 
. 0 

.000 
20 

WSELK 
ALOE 
XNL 
I TRIAL 

.00 
. 0 

.035 
0 

1256.,75 
121.0 

. 035 
15 

EG 
ACH 
XNCH 
roc 

1263.17 
129.5 

.035 
11 

1270. 7l 
130.7 

.035 

1278.87 
132.2 

.035 
8 

1288.54 
121.0 

. 035 

EG 
ACH 
XNCH 
IDC 

1301.12 
133.8 

Tractor2.0ut WfP Job No. 011402.02 

.070 
0 

1.35 
26.5 
. 070 

HV 
AROB 
XNR 
ICONT 

0 

1.43 
7.6 

.070 

1.44 
14.1 
.070 

0 

1.49 
. 0 

. 000 

1.77 
1.1 

• 070 

HV 
AROB 
XNR 
ICONT 

1.45 
.0 

.000 
.00 

2.82 
37.7 
.000 

.00 

HL 
VOL 
WTN 
CORAR 

2.53 
38.5 
.000 

.00 

3.89 
39.7 
.000 

.00 

3.86 
40.7 
. 000 

.00 

4.25 
41.7 

1245.60 9885.93 
1s2.21 1uu38.l4 

.31 1254.00 
11.5 1252.00 

1252.00 9973.33 
65.17 10038.50 

CLOSS 
TWA 
ELM IN 
TOPWID 

L- Bk.'l'K E:LEV 
R-BANK ELEV 
SSTA 
E:-IDST 

.02 1260.00 
11.8 1260.00 

1257.00 9958.70 
59.99 10028.69 

.00 1268.00 
12.3 1268.00 

1264.00 9977.89 
64.29 10042.18 

.02 1280.00 
12.7 1280.00 

1271.50 9975.79 
44.97 10020.76 

.09 
13.0 

1290.00 
1286.00 

.000 1280.00 9986.47 
.oo· 36.39 10o22.86 

HL 
VOL 
WTN 
CORAR 

4.63 
42.7 

CLOSS 
TWA 
ELM IN 
TOPWID 

.03 
U.3 

L·BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1300.00 
1300.00 

PAGE 12 
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• '-IEC-2 Output for Duplicate Effective Model 

.30 . 00 9.68 .00 .000 .035 
.013527 355. 355. 355. 20 15 

*SECNO 1.137 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3 693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.137 4.16 1307.16 1307.16 .00 1308.62 
1295.0 109.8 1131.3 54.0 37.5 109.8 

.31 2.93 10.30 2.88 .070 .035 
.010455 275. 275. 275. 20 13 

CCHV= .300 CEHV= .500 
*SECNO 1.196 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

Q ® X1 = 1.196 TO X1 2.047 EQUALS QAT SUB26 
Q 943 CFS 

1.196 2.44 1317.44 1317.44 
943.0 27.5 915.5 .0 

. 32 4.26 6.78 .00 
.015849 330. 310. 300. 

*SECNO l. 210 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

.00 1318 .14 
6.5 135.1 

.035 .035 
20 14 

Tractor2.0ut 

.000 .000 
0 .00 

l. 46 3.26 
18.7 43.6 
.070 .000 

0 .00 

.70 3.93 
.0 44.8 

.000 .000 
.00 

RECENT FLOODING EVIDENCE INDICATES THAT THE ROAD WILL WASH OUT IN 
THIS AREA AND FLOW WILL CONTINUE TO THE EAST, THUS THE REASON FOR 

13AUG01 07:23:58 

TAKING THE ENTIRE FLOW TO THE EAST AT THIS CROSS SECTION. 

l. 210 l. OS 1325.05 1325.05 .00 1325.39 .34 1.34 
943.0 . 0 823.3 119.7 .0 172.1 3 0. 3 45.0 

.32 .00 4.78 3.95 .000 .035 . 035 .000 
. 020429 75 . 75. 75. 20 18 .00 

CCHV= .300 CEHV= .500 
*SECNO l. 298 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 18.41 

l. 298 11.57 1325.57 .00 .00 1325.58 .01 .09 
943. 0 147.5 657.2 138.3 513.9 734.2 403.0 51.7 

.48 .29 .90 .34 .075 .050 .075 .000 
.000060 100. 465. 250. 3 0 0 .00 

CCHV= .100 CEHV= .300 
*SECNO l. 364 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

l. 364 3.86 1326.36 1326.36 .00 1327. 07 . 7l .07 
943.0 167.3 775.7 .0 49.7 106.5 .0 57.9 

.49 3.37 7.28 .00 .075 .050 .000 .000 
. 028471 75 . 3 so . 500. 20 26 . 00 

• ECNO l. 416 

. 3301 HV CHANGED MORE THAN HVINS 

Wood/Pate! 

W!P Job No. 011402.02 

1294.00 9985.83 
47.23 10033.06 

.00 1304.00 
13.7 1304.00 

1303.00 9961.29 
65.57 10026.86 

.23 13H. 00 
14.3 1318.00 

1315.00 9956.01 
103.56 10059.56 

PAGE 14 

.11 1326.00 
14.6 1324.00 

1324.00 9994.01 
303.74 10297.75 

.10 1320.00 
17.3 1322.00 

1314.00 9724.42 
4 71.28 10195. 7l 

.21 1327. 00 
18.9 1328.00 

1322.50 9894.54 
113 .13 10022.73 

Tuthill Dike Wash CLOMR Submittal 



• HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE o: ACCEPTABLE RANGE, KRATIO • 3.85 

1.416 
943.0 

.52 
.001922 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

4.37 
3.8 
.87 

275. 

1328.37 
849.2 
2.61 
275. 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV• .300 CEHV• .500 
*SECNO 1. 4 78 

.00 
90.0 
l. 04 
275. 

CRIWS 
QROB 
VROB 
XLOBR 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.478 2.10 1330.10 1330.10 
943.0 

.54 
. 017717 

*SECNO 1.580 

• 0 
.37 

325 . 

942.9 
5.20 
325. 

.1 
.37 

325. 

.00 
4.3 

.075 
6 

WSELK 
ALOE 
XNL 
ITRIAL 

. 00 
.1 

.075 
20 

1328.47 
3 25.8 

.050 
0 

EG 
ACH 
XNCH 
IDC 

1330.52 
181.2 

.035 
13 

.10 
85.9 
.075 

HV 
AR03 
XNR 
I CO NT 

.42 
. 2 

. 075 
0 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

• 
1.580 
943.0 
l. 06 

. 000001 

CCHV= 

DETENTION BASIN 

15.85 
7.9 
.07 

200 . 

. 100 CEHV• 

1330.65 
890.7 

.30 
540 . 

.300 
*SECNO 1..669 

.00 
44.4 

. 09 
470. 

.00 
113.8 

.075 
2 

1330.65 
2955.4 

.035 
0 

.00 
509.3 

.075 
0 

1.33 
59.7 
.000 
.co 

HL 
VOL 
WTN 
CORAR 

1.41 
61.9 
.000 

.00 

.00 
84.4 
.000 

.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO • .11 

l. 669 
943.0 
1.17 

.000130 

•SECNO 1.769 

9.14 
69.4 

.55 
475. 

1330.64 
647.9 
1.40 
470. 

3301 HV CHANGED MORE THAN HVINS 

.00 
225.7 

.62 
410. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1. 769 
943.0 
1.19 

. 027411 

13AUG01 

SECNO 
Q 
TIME 
SLOPE 

*SECNO 1.862 

3.49 
2.3 

1.29 
505. 

1332.49 
940.0 
8.38 
525 . 

07<23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

HV CHANGED MORE THAN HVINS 

1332.49 
.6 

1.26 
475. 

CRIWS 
QROB 
VROB 
XLOBR 

.00 
126.1 

.075 
2 

.00 
l.S 

.075 
20 

WSELK 
ALOB 
XNL 
I TRIAL 

1330.66 
464.1 

.050 

1333.58 
112.1 

.050 
18 

EG 
ACH 
XNCH 
IDC 

WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, 

1.862 2.69 1341.69 .00 . 00 1341. 97 

Wood/Pate! 

.02 
365.7 

.075 
0 

l. 09 
. 5 

. 075 

HV 
AROB 
XNR 
I CO NT 

KRATIO • 

.28 

.00 
1.08.3 

.000 
.00 

.24 
1.14.5 

.coo 
.00 

HL 
VOL 
WTN 
CORAR 

l. 56 

8.31. 

.06 1326.00 
19.9 1326.00 

1324.00 9901.34 
201.27 1.0102.62 

CLOSS 
TWA 
ELM IN 
TOP WID 

.16 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1330.00 
21.4 1330.00 

1328.00 9957.67 
210.69 10168.36 

.13 1320.00 
24.7 1318.00 

1314.80 9862.56 
340.45 10203.01 

.01 1324.00 
27.4 1324.00 

1321.50 9928.71 
184.50 1.01.13.21. 

.32 
28.8 

1329.00 

1332.00 
1.332.00 
9967.61 

59.44 1.0027.05 

CLOSS 
To'/ A 
ELM IN 
TOPWID 

.08 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1.342.00 

W!P Job No. 011402.02 
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• HEC-2 Output for Duplicate Effective Model 

943.0 
1.22 

. 011193 

•SECNO 1.930 

. 0 
.00 

375 . 

649.0 
4.75 
490. 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

1.930 2.96 1347.66 
943.0 
1.23 

.030339 

•SECNO 1.985 

. 0 
.00 

440. 

943.0 
7.76 
360. 

294.0 
2.92 
545. 

1347.66 
.0 

.00 
225. 

.0 
.000 

7 

. 00 
. 0 

.000 
3 

136.7 
.050 

0 

1348.60 
12l.5 

.050 
8 

Tractor2.0ut 

100.8 
.075 

.94 
. 0 

.000 

ll6. 5 
.000 

.00 

5.87 
117.8 

.000 
.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.58 

l. 985 
943.0 
L25 

~- 012161 

•SECNO 2.047 

3.36 
9.3 

1.75 
140. 

l353 .46 
849.2 

5.88 
290. 

3301 HV CHANGED MORE THAN HVINS 

.00 
84.6 
l. 77 
320. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.047 4.09 1362.09 
943.0 61.3 802.9 
1.26 

. 019158 
2. 81 
370. 

8.67 
330 . 

1362.09 
78.8 
2. 89 
300. 

.00 
5.3 

.075 
6 

. 00 
21.8 
.075 

20 

1353.95 
144.5 

.050 
0 

1363.10 
92.6 
.050 
ll 

.49 
47.8 
.075 

0 

1.01 
27.3 
.075 

5.30 
118.9 

.000 
.00 

4.96 
120.2 

.000 
.00 

• 1 

• 

13AUG01 

SECNO 
Q 
TIME 
SLOPE 

•SECNO 2.092 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

CP.IWS 
QP.03 
VP.OB 
XLOBR 

WSELK 
ALOB 
KNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

HV 
AROB 
XNR 
I CO NT 

HL 
VOL 
WTN 
CORAR 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.94 

CAMELBACK RD. "EXTENDED" 

Q@ X1 = 2.092 TO X1 = 2.731 EQUALS QAT SUB26/2 
Q = 943/2 472 CFS 

2.092 
472.0 
1.28 

.001275 

•SECNO 2.144 

5.26 
15.6 

.81 
240. 

1364.26 
456.4 

2.60 
235. 

3301 HV CHANGED MORE THAN HVINS 

.00 
.0 

.00 
225. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.144 2.57 1364.97 1364.97 
472.0 
l.29 

.029646 

•SECNO 2.186 

Wood/Pate! 

1.5 
l.90 
175. 

463.1 
7.47 
275. 

7.4 
2.10 
320. 

.00 
19.2 
.075 

.00 
.8 

.075 
20 

1364.36 
175.5 

.050 
0 

1365.82 
62.0 
.050 

.10 
.0 

. 000 
0 

.85 
3.5 

. 075 

l.17 
121.1 

.000 
.00 

.96 
121.9 

.000 
.00 

29.9 1340.50 
1339.00 9976.57 
136.86 10113.43 

.20 1348.00 
30.7 1348.00 

1344.70 9976.66 
65.81 10042.49 

.04 1352.00 
31.3 1352.00 

1350.10 9972.71 
J.32.88 10105.59 

.16 
32.1 

1360.00 
1360.00 

1358.00 9969.12 
76.98 10046.10 

CLOSS 
TWA 
ELM IN 
TOPWID 

L·BANK ELEV 
R·BANK ELEV 
SSTA 
ENDST 

.09 1362.00 
32.5 1366.00 

1359.00 9953.04 
60.51 10013.55 

.22 1364.00 
32.8 1364.00 

1362.40 9988.38 
43.91 10032.29 

W/P Job No. 011402.02 
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• HEC-2 Output for Duplicate Effective Model 

3301 HV CHANGED MORE THAN HVINS 

Tractor2.0ut 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.69 

1 

2.186 
472.0 
1.31 

.010416 

13AUG01 

SECNO 
Q 
TIME 
SLOPE 

*SECNO 2.238 
2.238 
472.0 
l. 33 

--.011283 

*SECNO 2.288 

3.01 
. 0 

.00 
260. 

DEPTH 
QLOB 
VLOB 
XLOBL 

2.61 
.0 

.02 
205. 

1369.31 
472.0 
4.06 
225. 

CWSEL 
QCH 
VCH 
XLCH 

1372.21 
471.9 

4.88 
275. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.288 
472.0 
1.34 

.034242 

2.14 
. 0 

.00 
270. 

1377.34 
472.0 

6. 58 
260. 

. 00 
.0 

. 00 
160. 

CRIWS 
QROB 
VROB 
XLOBR 

. 00 
.1 

.47 
340. 

1377.34 
.0 

. 00 
250. 

.00 
. 0 

.000 
5 

WSELK 
ALOB 
XNL 
I TRIAL 

.00 
.0 

.075 
4 

.00 
.0 

.000 
3 

1369.57 
116.3 

.050 

EG 
ACH 
XNCH 
IDC 

1372.58 
96.8 
.050 

0 

1378.01 
71.7 
.050 

15 

'>ECNO 2.341 

."302 WARNING: 

2.341 
472.0 

CONVEYANCE CHANGE Ou7SIDE OF ACCEPTABLE RANGE, 

l. 35 
.013649 

•SECNO 2.387 

2.80 
7.2 

l. 71 
295. 

1383.30 
457.6 
5.59 
28 0. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.387 
472.0 
1.36 

.031559 

•SECNO 2.442 

2.36 
.0 

.00 
200. 

1388.16 
472.0 

7.53 
245. 

. 00 
7.2 

1.71 
195. 

1388.16 
• 0 

.00 
225. 

.00 
4.2 

.075 
3 

.00 
.0 

.000 
3 

1383.77 
81.9 
.050 

1389.04 
62.7 
.050 

15 

.26 
. 0 

. 000 

HV 
AROB 
XNR 
I CO NT 

. 3 7 
. 2 

. 075 
0 

.67 
.0 

.000 

3.69 
122.4 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

2.98 
123.0 

.000 
.00 

4.74 
123.5 

.000 
.00 

KRATIO = 1.58 

.47 5.73 
4.2 124.1 

.075 .000 
0 . 00 

.88 
.0 

.000 
0 

4.86 
124.5 

.000 
.00 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.53 

1 

2.442 
472.0 
l. 38 

.013442 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

•SECNO 2.540 

2. 72 
. 3 

.79 
255. 

1394.42 
471.7 

4.95 
290. 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

'301 HV CHANGED MORE THAN HVINS 

•

. 85 
3720 

MINIMUM SPECIFIC ENERGY 
CRITICAL DEPTH ASSUMED 
2.540 
472.0 

3.77 
.0 

1410.17 
472.0 

Wood/Pate! 

. 00 
.0 

. 02 
300. 

CRIWS 
QROB 
VROB 
XLOBR 

1410.17 
.0 

.00 
.4 

.075 
4 

WSELK 
ALOB 
XNL 
I TRIAL 

.00 
.1 

1394.80 
95.2 
.050 

0 

EG 
ACH 
XNCH 
IDC 

1411.16 
59.2 

.38 
.1 

.075 

HV 
AROB 
XNR 
I CO NT 

.99 
.o 

5.71 
125.0 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

9.97 
125.9 

.06 1370.00 
33.1 1370.00 

1366.30 9933.68 
74 .4 7 10008.15 

OLOSS 
TWA 
ELM IN 
TOPWID 

.03 
33.5 

1369.60 
51.80 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1372.00 
1372.00 
9969.82 

10021.62 

.09 1378.00 
33.8 1378.00 

1375.20 9992.35 
54.43 10046.78 

.02 1382.00 
34.1 1382.00 

1380.50 9963.51 
52.98 10016.49 

.12 1390.00 
34.4 1390.00 

1385.80 9979.20 
36.20 10015.40 

.OS 1394.00 
34.7 1394.00 

1391.70 9963.26 
57.09 10020.35 

CLOSS 
TWA 
ELM IN 
TOPWID 

.18 
35.2 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1410.00 
1410.00 

W!P Job No. 011402.02 
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• HEC-2 Output for Duplicate Effective Model Tractor2.0ut W!P Job No. 011402.02 

1.39 .03 7.98 . 03 .075 .050 .075 .000 1406.40 9984.35 
. 030243 460 . 51.5. 520. 1.4 ll .oo 31.08 1001.5.43 

•SECNO 2.635 
71.85 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2. 635 3.23 1429.23 1429.23 .00 1430.15 .92 15.65 .01 1430.00 
472.0 . 0 472.0 .0 . 0 61.3 .0 126.6 35.6 1430.00 
1.41 .00 7.69 . 00 .000 .050 .000 .000 1426.00 9973.85 

.031785 440. 505. 500. 15 0 .00 34.21 1.0008.07 

•SECNO 2. 731 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2.731 3.21 1451. 91 1451.91 .00 1453.11 1.20 14.44 .08 1450.00 
472.0 7.5 457.0 7.5 2.7 51.3 2.7 127.3 35.9 1450.00 

1.43 2.74 8.91 2. 74 .075 .050 .075 .000 1.448.70 9987.13 
.025921 455. 505. 470. 9 .00 25.74 10012.87 

PROFILE FOR STREAM TRACTOR WASH - WASH "SC" 

PLOTIED POINIS (BY PRIORITY) E-ENERGY,WoWATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA 

ELEVATION 1204. 1254. 1304. 1354. 1404. 1454: 1504. 1554. 1604. 1654. 
SECNO CUMDIS 

. 00 0 . .IEM 
50. CIEM 

100. CIEM 
150. CIEM 

• . 04 200 . CIE 
250. CIEM 
300. CIEM 
350. CIEM 
400. I EM 
450. ILEM 

. 09 500. ILE M 
550. ILE M 
600. ILE M 
650. ILE M 
700. ILE M 
750. ILE M 
8 00. ILE M 
8 50. ILE M 
900. ILE M 
950. ILE M 

. 19 1000 . !LE M 
1050. CILE M 
1100. CILE M 
1150. c IE M 
1200. c IWE M 
1250. c IE M 
1300. c IE M 

. 25 1350 . IE M 
1400. c IE M 
1450. c IE M 
1500. c IE M 
1550. c IE M 
1600. c IE M 

. 31 1650 . c E M 
1700. c IE M 
1750. c IE M 
1800. c IEM 

.35 1850. IEM 
1900. IEM 
1950. IWE 
2000. IWE 
2050. IWE 

. 39 2100 . ILE 
2150. c ILE 
2200. c IE 

• 2250. c IE 
2300. c IEM 
23 so. c IEM 

.46 2400. c IEM 
2450. c IWE 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



• HEC-2 Output for Duplicate Effective Model Tractor2.0ut W/P Job No. 011402.02 

2500. c WEM 
2550. c IEM 
2600. c IEM 
2650. c IEM 

.so 2700. IEM 
2750. IEM 
2800. IEM 
2850. IEM 

.55 2900. IEM 
2950. WE 
3000. WEM. 
3050. IEM. 
3100. IEM. 
3150. IEM. 
3200. IEM. 
3250. IEL. 
3300. !ELM 

.63 3350. ELM 
3400. c WEM 
3450. c WEM 
3500. c IEM 
3550. c IEM 
3600. c IEM 

3650. c !EM 
3700. c IEM 
3750. c IE.M 

. 72 3800. c IE.M 
3850. c WEM 
3900. c IEM 
3950. c IEM 
4000. c IEM 
4050. c IEM 
4100. c EM 

. 79 4150 . WE 
4200. IE 
4250. IEM 
4300. !WE 
4350. . IEM 

• . 83 4400 . . IEM 
4450. . IE M 
4500. .IE M 
4550. .IWEM 
4600. IEM 
4650. IEM 
4700. IE M 

. 89 4750 . IE M 
4800. IWEM 
4850. IEf1 
4900. IEM 
4950. IE M 
5000. IWEM 

. 95 5050 . IEM 
5100. IEL 
5150. IWEM 
5200. I EM 
5250. IEL 
5300. IWE 
5350. IWEM 

1.02 5400. I EM 
5450. IEL 
5500. IWE 
5550. I E 
5600. IEM. 
5650. IWE. 
5700. IE. 

1.09 5750. IWE 
5800. ILE 
5850. IE 
5900. IE 
5950. IWE 

1.14 6000. IE 
6050. IE 
6100. .WE 
6150. .IE 
6200. .IEM 
6250. WE 
6300. IE 

1. 20 6350. IE 
1.21 6400. EL 

• 6450. c EM 
6500. c EM 
6550. c IEM 
6600. c IEM 
6650. c IEM 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



• HEC-2 Output for Duplicate Effective Model 

6700. c IEM 

Tractor2.0ut W/P Job No. 011402.02 

6750. c IEM 
6800. c ILEM 

1.30 6850. c ILEM 
6900. c I EM 
6950. c !WE 
7000. c IWE 
7050. c ILE 
7100. c ILE 
7150. c IE 

1. 36 7200. IE 
7250. c IE 
7300. c IE 
7350. c IEM 
7400. c IEM 
7450. c IEM 

1.42 7500. c !EM 
7550. c IEM 
7600. c IEM 
7650. c IEM 
7700. c EM 
7750. c EM 

L48 7800. E M 
7850. .c E M 
7900. c IE M 
7950. c IE M 
8000. c IE M 
8050. c IE M 
8100. c ILE M 
8150. c ILE M 
8200. c ILE M 
8250. c ILE M 
8300. c IL E M 

1. 58 8350. c IL E M 
8400. c IL E M 
8450. c I E M 
8500. c ILE M 
8550. c ILE M 

• 8600. c ILE M 
8650. c ILEM 
8700. c ILEM 
8750. c ILEM 
8800. c IEM 

1.67 8850. c IEM 
8900. c IEM 
8950. c IWE 
9000. c ILE 
9050. c ILE 
9100. c ILEM 
9150. c ILEM 
9200. c IEM 
9250. c IEM 
9300. c IEM 

1.77 9350. IEM 
9400. c IE M 
9450. c E M 
9500. c WEM 
9550. c IEM 
9600. c IEM 
9650. c IE M. 
9700. c E M. 
9750. c E M. 
9800. c WEM. 

l. 86 9850. c IEM. 
9900. c IEM. 
9950. c IE M 

10000. c E M 
10050. c EM 
10100. c WEM 
10150. c IEM 

l. 93 10200. IE.M 
10250. c IE.M 
10300. c E.M 
10350. c WEM 
10400. c IEM 
10450. c IEM 

1. 99 10500. c IEM 
10550. c E M 
10600. c IEM 

• 10650. c IEM 
10700. c IEM 
10750. c .E M 
10800. c .IEM 

2.05 10850. .IEM 

Wood/Pate! Tuthill Dike Wash CLOMR Submittal 



• HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

10900. c 
10950. c 
11000. c 

2.09 11050. c 
11100. c 
11150. c 
11200. c 
11250. c 
11300. 

2.14 11350. 
11400. c 
11450. c 
11500. c 

2.19 11550. c 
11600. c 
11650. c 
11700. c 
11750. c 
11800. c 

2.24 11850. c 
11900. c 
11950. c 
12000. c 
12050. c 

2.29 12100. 
12150. c 
12200. c 
12250. c 
12300. c 
12350. c 

2.34 12400. c 
12450. c 
12500. c 
12550. c 

2.39 12600. 
12650. c 
12700. c 
12750. c 

• 12800. c 
12850. c 
12900. c 
12950. c 

2.44 

13000. c 
13050. c 
13100. c 
13150. c 
13200. c 
13250. c 
13300. c 
13350. 
13400. 
13450. 
13500. 
13550. 
13600. 
13650. 
13700. 
13750. 
13800. 
13850. 
13900. 

2.63 13950. 
14000. 
14050. 
14100. 
14150. 
14200. 
14250. 
14300. 
14350. 
14400. 

2.73 14450. 

13AUG01 07:23:58 

c 

.IEM 

.IEM 

.IEM 

. IErt 

. IEM 

. IE M 

.IE M 
E M 
EM 
E M 
WE M 
IE M 
IE M 

E M 
E M 
E M 
WE M 
IE M 
IE M 
IE M 
IE M 
E M 
E M 

IE M 
IE M 

E M 
EM 
WEM 
IEM 
IEM 
IE M 

EM 
E M 
IEM 
IEM 

E M. 
WEM. 
IE M 
IE M 
IE .M 

E .M 
WE.M 
IE.M 
IE.M 

WE M 
IE M 
IE M 

E M 
IEM 

C IEM 
C IEM 

.IEM 

.IEM 
WEM 
IEM 

EM 
IEM 
IEM 

WE 
IEM 

EM 
IEM 
IEM 

WEM 
IE M. 

WEM. 
IE M 

WEM 
IE.M 

E.M 
IE M 

T1 WHITE TANKS / AGUA FRIA AREA DRAINAGE MASTER STUDY 
T2 100 - YEAR STORM EVENT FLOODWAY RUN FILE: 5C.H2I 
T3 TRACTOR WASH - WASH 'SC' - TRIBUTARY TO TUTHILL DIKE WASH 

• I CHECK INQ 

0 

NINV IDIR STRT METRIC !IVINS 

0 0 

Wood/Pate! 

Q 

0 

WfP Job No. 011402.02 
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Tractor2.0ut HEC-2 Output for Duplicate Effective Model 

.J2 NPROF !PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM I TRACE 

1 

15 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

0 

DEPTH 
QLOB 
VLOB 
XLOBL 

-1 

CWSEL 
QCH 
VCH 
XLCH 

0 

CRIWS 
QROB 
VROB 
XLOBR 

0 

WSELK 
ALOB 
XNL 
I TRIAL 

0 

EG 
ACH 
XNCH 
IDC 

0 

HV 
AROB 
XNR 
I CO NT 

0 

HL 
VOL 
WTN 
CORAR 

0 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

•PROF 
0 

CCHV= .300 CEHV= .500 
•SECNO .000 

3470 ENCROACHMENT STATIONS= 9940.0 10150.0 TYPE= 1 TARGET= 

STARTING WSEL IS FROM X-SECTION 3.250 ON WASH "5" -TUTHILL DIKE 

WASH 

CONFLUENCE WITH TL7HILL DIKE WASH 

210.000 

QAT X1 = 0.000 EQUALS 3011 CFS. 
TUTHILL DIKE WASH. 

(TAKEN FROM X1= 3.250 ON WASH "5"-

.000 
3011.0 

.00 
.009203 

CCHV= 

2.82 
83.5 
3.23 

0. 

.100 CEHV= 
•SECNO .037 

1213.72 
2794.4 

8.21 
0. 

. 300 

1213.72 
13.3 .1 

3.36 
0. 

1213.73 
25.9 
. 040 

0 

1214.70 
340.5 

.030 
4 

.98 
39.6 
. 050 

0 

.00 
. 0 

.000 
.00 

.00 1212.00 
.0 1212.00 

1210.90 9940.00 
210.00 10150.00 

.J01 
HV CHANGED MORE ~~ HVINS 

1 

3470 ENCROACHMENT STATIONS= 9950.0 10098.0 TYPE= 

Q ® X1 0.037 TO X1 = 0.629 EQUALS QAT I1CP27 
Q 1648 CFS 

INDIAN SCHOOL ROAD EXTENDED 

1 TARGET= 

IGNORE EXTENDED CROSS SECTION WHICH TIES INTO TUTHILL DIKE WASH 
FLOODPLAIN 

.037 
1648.0 

.01 
. 002449 

l3AUG01 

SECNO 
Q 

TIME 
SLOPE 

•SECNO . 095 

5.45 
8.4 

1.14 
245. 

DEPTH 
QLOB 
VLOB 
XLOBL 

1215.45 
1614.5 

4.65 
195. 

CWSEL 
QCH 
VCH 
XLCH 

.00 
25.1 

.87 
155. 

CRIWS 
QROB 
VROB 
XLOBR 

1215.42 
7.4 

.070 
2 

WSELK 
ALOB 
XNL 
I TRIAL 

1215.78 
347.0 

. 035 ' 
0 

EG 
ACH 
XNCH 
IDC 

.33 
28.8 
. 070 

0 

HV 

AROB 
XNR 
I CO NT 

148.000 

1. 01 
1.8 

.000 
.00 

HL 
VOL 
WTN 
CO RAP. 

.07 1214.00 
.8 1214.00 

1210.00 9950.00 
148.00 10098.00 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 4.98 

3470 ENCROACHMENT STATIONS= 
.095 12.33 1215.83 

1648.0 
. 06 

.000099 

13.8 
.41 

300 . 

1609.9 
1.96 
305. 

• 

ECNO .188 

3470 ENCROACHMENT STATIONS= 
.188 10.08 1215.88 

9959.0 10068.0 TYPE= 1 TARGET= 
.00 1215.65 1215.89 .06 

24.3 33.9 820.0 56.3 
.43 .070 .035 .070 

310. 2 0 0 

9949.0 10059.0 TYPE= 1 TARGET= 
.00 1215.71 1215.95 .07 

109.000 
. 08 . 03 
6.3 1.7 

.000 1203.50 
.00 109.00 

110.000 
.06 .00 

1210.00 
1210.00 
9959.00 

10068.00 

1210.00 

W!P Job No. 011402.02 
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HEC-2 Output for Duplicate Effective Model 

• 1648.0 
.12 

. 000136 

•SECNO .251 

16.6 
.48 

490. 

1610 .1 

3301 HV C~ANGED MORE THAN HVINS 

21.3 
.49 

490. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

34.4 
.070 

2 

759.3 
.035 

0 

Tractor2.0ut 

43.1 16.2 
.070 .000 

0 . 00 

2.9 1210.00 
1205.80 9949.00 
110.00 10059.00 

3470 ENCROAC~MENT STATIONS= 9970.0 10050.0 TYPE= 1 TARGET= 80.000 
.251 4.06 1223.36 1223.36 1223.36 1224.73 1.37 

1648.0 
.13 

. 011120 

•SECNO . 3 OS 

7.3 
l. 83 
310. 

H16.2 
9.48 
330. 

3301 HV CIDL~GED MORE THAN HVINS 

24.5 
1.76 
360. 

4.0 
.070 

20 

170.5 
.035 

18 

13.9 
. 070 

0 

.15 
20.1 
.000 

.00 

• 3 9 1222.00 
3.7 1222.00 

1219.30 9970.00 
80.00 10050.00 

330~ WARNING' CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.22 

l3AUG01 

SECNO 
Q 

TIME 
SLOPE 

07,23,58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CRIWS 
QROB 
VROB 
XLOBR 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
roc 

HV 
AROB 
XNR 
I CO NT 

HL 
VOL 
WTN 
CORAR 

CLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

170 ENCROACHMENT STATIONS= 9952.0 10060.0 TYPE= 1 TARGET= 108.000 

• 
PONDING AREA TO RIGHT OF STATION 10100 IS INEFFECTIVE FLOW AS DEFINED 
BY EXPANSION CRITERIA. 

.305 
1648.0 

.15 
.002249 

*SECNO .347 

4.60 
58.7 
l. 71 
275. 

1225.70 
1321.1 

5.24 
285. 

3301 HV C~~~GED MORE THAN HVINS 

.00 
268.2 

2.30 
295. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.347 5.58 1228.28 

1648.0 .5 1630.8 
.15 .69 9.87 

.012676 200. 220. 

*SECNO .389 
7155 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.389 

1648.0 
.16 

. 011374 

*SECNO .455 

5.74 
1.9 

1.50 
215. 

1231.04 
1637.9 
10.77 

225. 

3301 HV CHANGED MORE THAN HVINS 

• 13AUG01 

SECNO 

07,23,58 

DEPTH CWSEL 

9955.0 
1228.28 

16.6 
2.60 
210. 

9978.0 
1231.04 

8.2 
1.50 
215 . 

CRIWS 

1225.61 
34.2 
.070 

3 

1226.06 
252.1 

. 03 5 
0 

10020.0 TYPE= 
1228.28 1229.78 

.8 165.3 
.070 .035 

20 11 

10030.0 TYPE= 
1231.03 

1.3 
.070 

2 

WSELK 

1232.84 
152.0 

.035 
8 

EG 

1 

.36 
116.8 

.070 
0 

TARGET= 
1.50 

6.4 
.070 

1 TARGET= 
l. 79 

5.4 
. 070 

0 

HV HL 

1.22 
22.0 
.000 
.00 

.10 1222.00 
4.3 1221.80 

1221.10 9952.00 
108.00 10060.00 

65.000 
.97 .34 1228.00 

1226.00 
9955.00 

23.5 4. 7 
.000 1222.70 
.00 65.00 10020.00 

52.000 
2.70 
24.3 
.000 

. 00 

.09 1230.00 
5.0 1230.00 

1225.30 9978.00 
52.00 10030.00 

CLOSS L-BANK ELEV 

WIP Job No. 011402.02 
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• HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

Q 
TIME 
SLOPE 

QLOB 
VLOB 
XLOBL 

QC"rl 
VC"rl 
XLCH 

QROB 
VROB 
XLOBR 

ALOB 
XNL 
ITRIAL 

ACH 
XNCH 
IDC 

AROB 
XNR 
ICONT 

VOL 
WTN 
CORAR 

TWA 
ELM IN 
TOPWID 

R-BANK ELEV 
SSTA 
ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.42 

3470 ENCROACHMENT STATIONS= 9879.0 10017.0 TYPE= 1 TARGET= 
.455 4.92 1234.92 .00 1234.92 1235.65 .74 

1648.0 
.18 

. 005621 

*SECNO .504 

379.5 
2.43 
400. 

1230.0 
7. 85 
345 . 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

38.4 
2. 07 
235. 

156.4 
. 070. 

2 

156.7 
.035 

0 

18.5 
.070 

3470 ENCROACHME~~ STATIONS= 9976.0 10069.0 TYPE= 1 TARGET= 
.504 3.56 1237.16 1237.16 1237.15 1238.34 1.17 

1.648.0 

.18 
.012657 

*SECNO . 549 

4.3 
l. 69 
180. 

1629.3 
8.74 
260. 

14.4 

l. 70 
270. 

2.5 
.070 

2 

3470 ENCROACHMENT STATIONS= 9921.0 10055.0 TYPE= 

186.4 
.035 

19 

.549 4.26 1239.66 1239.42 1239.68 1240.67 
1648.0 

.19 
. 007627 

*SECNO .629 

73.8 
1.64 
250. 

1540.2 
·8. 30 
240 . 

34.0 
l. 64 
160. 

45.0 
.070 

185.5 
.035 

8 

8. 5 

.070 
0 

TARGET= 
1.00 

. 20.8 
.070 

0 

7185 MINIMUM SPECIFIC ENERGY 
'720 CRITICAL DEPTH ASSUMED 

•
3470 ENCROACHMENT STATIONS= 

.629 3.41 1244.51 
9970.0 10046.0 TYPE= 1 TARGET= 
1244.51 1244.52 1245.76 1.25 

1 

1648.0 .0 1647.7 
.21 

. 013648 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

*SECNO . 720 

.00 
290 . 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

8.97 
420. 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 

.3 .0 183.7 .3 
1.01 .000 .035 .070 
480. 3 15 0 

CRIWS 
QROB 
VROB 
XLOBR 

9955.0 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

10038.0 TYPE= 

HV 
AROB 
XNR 
I CO NT 

TARGET= 

.11 1232.00 
138.000 

2. 7l 
26.3 
.000 

5.8 1232.00 
1230.00 9879.00 
138.00 10017.00 .00 

.13 
93. 000 

2.03 
27.8 
.000 

6.4 
1233.60 

93.00 .00 

134.000 
2.31 .02 

1236.00 
U36.00 
9976.00 

10069.00 

1238.00 
29.0 
.000 

.00 

7.0 1238.00 
1235.40 9921.00 

133.95 10054.95 

76.000 
4.17 .07 100000.00 
31.0 7.9 1244.00 
.000 1241.10 9970.00 

.00 76.00 10046.00 

HL 
VOL 
WTN 
CORAR 

83.000 

CLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

Q@ X1 = 0.720 TO X1 = 1.137 EQUALS (QAT I1CP27 +QAT SUB26)/2 
Q (1648 + 943)/2 = 1295 CFS 

. 720 
1295.0 

.22 
. 009095 

*SECNO . 786 

4.65 
137.5 
2.95 
465 . 

1250.25 
1113.0 

8.34 
480. 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
.786 

1295.0 
.23 

. 011693 

3.42 
16.0 
1.90 
350. 

1255.42 
1175.3 

9.63 
350. 

.00 
44.5 
2.45 
470. 

1249.76 
46.6 
.070 

3 

1251. 20 
133.4 

.035 
0 

.95 
18.2 
. 070 

0 

9974.0 10038.0 TYPE= 1 TARGET= 
1255.42 1255.40 1256.75 1.33 

103.7 8.4 122.0 26.7 
3.88 .070 .035 .070 
360. 3 15 0 

•
3ECNO .828 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 

5.41 
33.1 
.000 

.00 

.03 1248.00 
8. a 1248. oo 

1245.60 9955.00 
83.00 10038.00 

64.000 
3.60 .11 
34.6 9.4 
.000 1252.00 

.00 64.00 

1254.00 
1252.00 
9974.00 

10038.00 

W!P Job No. 011402.02 
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• HEC-2 Output for Duplicate Effective Model 

3 72 0 CRITICAL DEPTil ASSUMED 

Tractor2.0ut W/P Job No. 011402.02 

1 

3470 ENCROACHMENT STATIONS= 9969.0 10026.0 TYPE= 1 TARGET= 
.628 4.76 1261.76 1261.76 1261.74 1263.17 1,41 

1295.0 
.24 

.010831 

*SECNO .894 

20.7 
2.06 
230. 

1258.2 
9.65 
220. 

16.1 
2.10 
190. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTil ASSUMED 

3470 ENCROACHMENT STATIONS= 
.894 

1295.0 
.25 

. 010620 

13AUG01 

~ SECNO 
Q 
TIME 
SLOPE 

5.31 
2.1 

1.52 
350 . 

1269.31 
1267.7 

9.59 
350. 

07:23:58 

DEPTil 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= .100 CEHV= .300 
*SECNO .955 

9978.0 
1269.31 

25.1 
l. 66 
350. 

CRIWS 
QROB 
VROB 
XLOBR 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTil ASSUMED 

10.1 
.070 

20 

130.4 
.035 

11 

10042.0 TYPE= 
1269.27 1270.70 

1.4 132.3 
.070 .035 

20 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
IDC 

7.7 
.070 

0 

1 TARGET= 
1.40 
14.9 
.070 

HV 
AROB 
XNR 
ICONT 

0 

3470 ENCROACHMENT STATIONS= 9976.0 10020.0 TYPE= 1 TARGET= 

• .955 
1295.0 

.26 
.013464 

5.84 
.0 

.00 
320. 

1277.34 
1295.0 

9.92 
320. 

1277.34 1277.38 1278.87 1.53 
.0 .0 130.5 .0 

.00 .000 .035 .000 
320. 20 

* SECNO l. 017 
3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTil ASSUMED 

3470 ENCROACHMENT STATIONS= 
1.017 

1295.0 
.27 

. 012692 

*SECNO l. 085 

6.74 
.0 

.00 
330 . 

1286.74 
1293.7 

10.76 
330. 

9987.0 
1286.74 

1.3 
1.34 
340. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTil ASSUMED 

3470 ENCROACHMENT STATIONS= 
1.085 5.65 1299.65 

1295.0 
.28 

.013756 

*SECNO 1.137 

• 0 
.00 

355. 

1295.0 
9.74 
355. 

9986.0 
1299.65 

.0 
. 00 

355. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTil ASSUMED 

3470 ENCROACHMENT STATIONS= 
1 

• 
l3AUG01 

SECNO 
Q 
TIME 
SLOPE 

07:23:58 

DEPTil 
QLOB 
VLOB 
XLOBL 

Wood/Patel 

CWSEL 
QCH 
VCH 
XLCH 

9962.0 

CRIWS 
QROB 
VROB 
XLOBR 

10022.0 TYPE= 
1286.76 

.0 
.000 

20 

1288.54 
120.3 

.035 

10033.0 TYPE= 
1299.67 1301.12 

.0 132.9 
.000 .035 

20 15 

10026.0 TYPE= 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
roc 

1 TARGET= 
1.80 

1.0 
.070 

0 

1 TARGET= 
1.47 

.0 
.000 

l TARGET= 

HV 
AROB 
XNR 
ICONT 

59.000 
2.46 .02 1260.00 
35.3 
.000 

.00 

9.7 1260.00 
1257.00 9969.00 

59.00 10028.00 

64.000 
3.75 .00 
36.5 10.2 
.000 1264.00 

.00 64.00 

HL 
VOL 
WTN 
CORAR 

44.000 

CLOSS 
TWA 
ELM IN 
TOPWID 

1268.00 
1268.00 
9978.00 

10042.00 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

3.81 .04 100000.00 
37.5 10.6 100000.00 
.000 1271.50 9976.00 

.00 44.00 10020.00 

35.000 
~.31 

38.5 
.000 

.00 

.08 100000.00 
10.9 1286.00 

1280.00 9987.00 
35.00 10022.00 

47.000 
4.69 .03 100000.00 
39.5 11.2 100000.00 
.000 1294.00 9986.00 
. oo. 46. 94 10032.94 

64.000 

HL 
VOL 
WTN 
CORAR 

CLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

PAGE 26 
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• HEC-2 Output for Duplicate Effective Model 

1.137 
1295.0 

.29 
.010043 

CCHV= 

4.20 
113.0 

2.95 
275. 

. 300 CEHV= 
•SECNO 1.196 

1307.20 
1125.9 
10.16 
275. 

.500 

3301 h~ CHANGED MORE THAN HVINS 

1307.20 
56.1 
2. 95 
275. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3 72 0 CRITICAL DEPT"d ASSUMED 

3470 ENCROACHMENT STATIONS= 9957.0 

1307.16 
38.2 
.070 

20 

1308.61 
110.9 

.035 
19 

10059.0 TYPE= 

Q ® X1 = 1.196 TO X1 = 2.047 EQUALS Q AT SU826 
Q = 943 CFS 

1.196 
943.0 

.30 
.015442 

•SECNO 1.210 

2.45 
28.8 
4.47 

330. 

1317.45 
914.2 
6.74 

310. 

1317 .. 45 
• 0 

.00 
3 00. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 9995.0 

1317.44 
6.4 

. 035 
20 

1318.14 
135.7 

.035 
11 

10297.0 TYPE= 

Tractor2.0ut 

1.41 3.21 
19.0 
.070 

0 

40.5 
.000 

.00 

.01 1304.00 
11.6 1304.00 

1303.00 9952.00 
64.00 10026.00 

TARGET= 102.000 

.69 
.0 

.000 
0 

TARGET= 

3.70 
41.6 
.000 

.00 

.22 1316.00 
12.2 100000.00 

1315.00 9957.00 
102.00 10059.00 

302.000 

RECENT FLOODING EVIDENCE INDICATES THAT THE ROAD WILL WASH OUT IN 
THIS AREA AND FLOW WILL CONTINUE TO THE EAST, THUS THE REASON FOR 
TAKING THE ENTIRE FLOW TO THE EAST AT THIS CROSS SECTION. 

• 
1.210 
943. 0 

.30 
. 02033 0 

13AUG01 

SECNO 
Q 
TIME 
SLOPE 

1.05 
• 0 

.00 
75. 

1325.05 
822.7 

4.78 
75. 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= .300 CEHV= .500 
•SECNO 1.298 

1325.05 
120.3 
3. 97 

75. 

CRIWS 
QROB 
VROB 
XLOBR 

1325.05 
.0 

.000 
20 

WSELK 
ALOB 
XNL 
ITRIAL 

1325.39 
172.0 

. 03 5 
18 

EG 
ACH 
XNCH 
IDC 

.34 
30.3 
.035 

0 

HV 
AROB 
XNR 
I CO NT 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

3470 ENCROACHMENT STATIONS= 
1. 298 
943. 0 

.46 
.000060 

11.57 
147.6 

.29 
100. 

1325.57 
657.1 

.89 
465. 

CCHV= .100 CEHV= .300 
•SECNO 1. 364 

3265 DIVIDED FLOW 

3301 HV CHANGED MORE THAN HVINS 

9725.0 
.00 

138.3 
.34 

250. 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 

• l. 364 
943.0 

.47 
. 025204 

3.92 
172.4 
3.26 

75 . 

1326.42 
770.6 
7.00 
350. 

9895.0 
1326.42 

.0 
.00 

500. 

10195.0 TYPE= 
1325.57 1325.58 

s13 .a 
.075 

3 

734.2 
.050 

10022.0 TYPE= 
1326.36 1327.08 

52.9 110.1 
.075 .050 

20 21 

1 

TARGET= 
.01 

402.9 
.075 

TARGET= 
.65 
.0 

.000 

1.32 
41.9 
.coo 

.00 

.11 100000.00 
12.5 1324.00 

1324.00 9995.00 
302.00 10297.00 

HL 
VOL 
WTN 
CORAR 

18.37 

470.000 

OLOSS 
TWA 
ELM IN 
TOPWID 

. 09 .10 
48.6 15.2 
.000 1314.00 

.00 470.00 

127.000 

L·BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1320.00 
1322.00 
9725.00 

10195.00 

.07 .19 1327.00 
54.8 16.8 100000.00 
.000 1322.50 9895.00 

.00 113.39 10022.00 

W/P Job No. 011402.02 

PAGE 28 

Wood/Patel Tuthill Dike Wash CLOMR Submittal 



HEC-2 Output for Duplicate Effective Model Tractor2.0ut • •SECNO 1.416 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 3.58 

1 

3470 ENCROACHMENT STATIONS• 
1.416 
943.0 

.51 
. 00196 9 

l3AUGOl 

SECNO 
Q 
TIME 
SLOPE 

4.36 
3.7 
.90 

275. 

1328.36 
850.3 

2.63 
275. 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

CCHV= .300 CEHV= .500 
*SECNO 1.478 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
1.478 2.13 1330.13 
94 3 . 0 . l 94 2. 8 

.52 .47 5.08 
.016322 325. 325. 

9902.0 10102.0 TYPE= l TARGET= 
.00 1328.37 1328.45 .10 

89.0 
1.04 
275. 

CRIWS 
QROB 
VROB 
XLOBR 

9958.0 
1330.13 

.1 
.46 

325. 

4.2 
.075 

6 

WSELK 
ALOE 
XNL 
!TRIAL 

323.7 
.050 

EG 
ACH 
XNCH 
IDC 

·a 

10168.0 TYPE= 
1330.10 1330.53 

.2 185.7 
.075 .035 

9 

1 

85.4 
.075 

0 

HV 
AROB 
XNR 
ICONT 

TARGET= 
.40 

.2 
.075 

CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

3470 ENCROACHMENT STATIONS= 

DETENTION BASIN 

1.580 
943.0 
1.04 

.000001 

CCHV= 

15.85 
7.9 
.07 

200. 

.100 CEHV= 
*SECNO 1.669 

1330.65 
890.7 

.30 
540. 

.300 

9863.0 

. 00 
44.3 

.09 
470. 

10203.0 TYPE= 

1330.65 
113.7 

.075 
2 

1330.65 
2954.5 

.035 
0 

l TARGET= 

.00 
508.8 

.075 
0 

.06 1326.00 
200.000 

1.32 
56.6 
.000 

17.8 1326.00 
1324.00 9902.00 

199.51 10101.51 .00 

HL 
VOL 
WI'N 
CORAR 

210.000 

CLOSS 
TWA 
ELM IN 
TOPWID 

1.41 .15 
58.8 19.3 
.000 1328.00 

.00 210.00 

340.000 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

1330.00 
1330.00 
9958.00 

10168.00 

.00 
81.3 
.000 

.00 

.12 1320.00 
22.5 1318.00 

1314.80 9863.00 
339.93 10202.93 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .11 

3470 ENCROACHMENT STATIONS= 9929.0 10113.0 TYPE= 1 TARGET= 
l.. 669 
943.0 
1.15 

. 00013 0 

9.13 
69.3 

.55 
475. 

1330.63 
648.1 
1.40 
470. 

.00 1330.64 1330.66 .02 

*SECNO 1.769 
l 

13AUG01 

SECNO 
Q 
TIME 
SLOPE 

07.:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

225.6 
.62 

410. 

CRIWS 
QROB 
VROB 
XLOBR 

• 

85 20 TRIALS ATTEMPTED WSEL,CWSEL 
,93 PROBABLE MINIMUM SPECIFIC ENERGY 
720 CRITICAL DEPTH ASSUMED 

125.9 
.075 

2 

WSELK 
ALOB 
XNL 
I TRIAL 

463.9 
.050 

EG 
ACH 
XNCH 
IDC 

365.3 
• 075 

HV 
AROB 
XNR 
I CO NT 

184.000 
.00 

105.1 
.01 

25.2 
. 000 1321.50 

1324.00 
1324.00 
9929.00 

.00 

HL 
VOL 
WTN 
CORAR 

184.00 10113.00 

CLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK.ELEV 
SSTA 
ENDST 

W!P Job No. 011402.02 
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HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

• *SECNO 1.416 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 3.58 

1 

3470 ENCROACHMENT STATIONS= 
1.416 
943.0 

.51 
. 001969 

l3AUGOl 

SECNO 
Q 

TIME 
SLOPE 

CCHV= 

4.36 
3.7 
.90 

275 . 

DEPTH 
QLOB 
VLOB 
XLOBL 

.300 CEHV= 
*SECNO 1.478 

1328.36 
850.3 
2.63 
275. 

CWSEL 
QCH 
VCH 
XLCH 

.500 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
1.478 
943.0 

.52 
.016322 

SECNO l. 580 

2.13 
.l 

.47 
325. 

1330.13 
942.8 
5.08 
325. 

9902.0 
. 00 

89.0 
l. 04 
275. 

CRIWS 
QROB 
VROB 
XLOBR 

10102.0 TYPE= 
1328.37 

4.2 
.075 

6 

WSELK 
ALOB 
XNL 
ITRIAL 

1328.45 
323.7 

.050 
0 

EG 
ACH 
XNCH 
IDC 

1 TARGET= 
.10 

85.4 
.075 

HV 
AROB 
XNR 
ICONT 

9958.0 10168.0 TYPE= 1 TARGET= 
1330.13 1330.10 1330.53 .40 

.1 .2 185.7 .2 
.46 .075 .035 .075 

325. 9 0 

.302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 

3470 ENCROACHMENT STATIONS= 

DETENTION BASIN 

1.580 
943.0 
1.04 

.000001 

CCHV= 

15.85 
7.9 
.07 

200. 

.100 CEHV= 
*SECNO 1.669 

1330.65 
890.7 

. 3 0 
540. 

.300 

9863.0 

. 00 
44.3 

. 09 
470. 

10203.0 TYPE= 

1330.65 
113.7 

.075 
2 

1330.65 
2954.5 

.035 
0 

1 TARGET= 

.00 
508.8 

• 075 

200.000 
1.32 
56.6 
.000 

.00 

HL 
VOL 
WTN 

CORAR 

.06 1326.00 
17.8 1326.00 

1324.00 9902.00 
199.51 10101.51 

CLOSS 
TWA 
ELM IN 
TOPWID 

L·BANK ELEV 
R·BANK ELEV 
SSTA 
ENDST 

210.000 
1.41 .15 
58.8 19.3 
-000 1328.00 

.00 210.00 

340.000 

1330.00 
1330.00 
9958.00 

10163.00 

.00 
81.3 
.000 

.00 

.12 1320.00 
22.5 1318.00 

1314.80 9863.00 
339.93 10202.93 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO .11 

3470 ENCROACHMENT STATIONS= 
1.669 9.13 1330.63 
943.0 69.3 648.1 
1.15 

.000130 

*SECNO 1.769 
1 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

.55 
475. 

DEPTH 
QLOB 
VLOB 
XLOBL 

1.40 
470. 

CWSEL 
QCH 
VCH 
XLCH 

3301 HV CHANGED MORE THAN HVINS 

9929.0 10113.0 TYPE= 1 TARGET= 
.00 1330.64 1330.66 .02 

225.6 125.9 463.9 365.3 
.62 

410. 

CRIWS 
QROB 
VROB 
XLOBR 

.075 
2 

WSELK 
ALOB 
XNL 
I TRIAL 

.050 
0 

EG 
ACH 
XNCH 
IDC 

-075 
0 

HV 
AROB 
XNR 
ICONT 

•

85 20 TRIALS ATTEMPTED WSEL,CWSEL 
93 PROBABLE MINIMUM SPECIFIC ENERGY 
20 CRITICAL DEPTH ASSUMED 

184.000 
-00 . 01 

105.1 25.2 
1324.00 
1324.00 

.000 
.00 

1321.50 9929.00 
184.00 10113-00 

HL 
VOL 
WTN 
CORAR 

CLOSS 
TWA 
ELM IN 
TOPWID 

L·BANK ELEV 
R·BANK ELEV 
SSTA 
E~'DST 
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HEC-2 Output for Duplicate Effective Model 

.3470 ENCROACHMENT STATIONS= 
1.769 3.50 1332.50 
943.0 2.5 939.8 
1.17 1.35 8.35 

.027063 505. 525. 

•SECNO 1. 862 

3301 Wv CHANGED MORE THAN HVINS 

9968.0 
1332.50 

• 7 

1.30 
475. 

10027.0 TYPE= 
1332.49 1333.58 

1.9 
.075 

20 

112.5 
.050 

18 

1 

Tractor2.0ut 

TARGET= 
1. OS 

. 5 
.075 

0 

59.000 
.24 .32 

111.3 
.000 

.00 

26.6 
1329.00 

59.00 

1332.00 
1332.00 
9968.00 

10027.00 

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RA.'1GE, K..'<.::I.TIO 1.44 

3470 ENCROACHMENT STATIONS= 
1.862 3.06 1342.06 
943.0 
1.19 

. 013110 

.0 
.00 

375 . 

943.0 
5.73 
490. 

'*SECNO 1.930 

3470 ENCROACHMENT STATIONS= 
- 1. 930 

943.0 
1.21 

.021753 

3.16 
.0 

.00 
440. 

1347.86 
943.0 
7.04 
360. 

*SECNO 1. 985 

3470 ENCROACHMENT STATIONS= 

• 
1.985 3.31 1353.41 
943.0 9.7 933.3 
1.22 1.98 6.62 

.016440 140. 290. 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

07o23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

*SECNO 2.047 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
2.047 4.11 1362.11 
943.0 
1.23 

.018563 

•SECNO 2.092 

63.7 
2.87 
370. 

799.3 
8.57 
330. 

3301 HV CHANGED MORE THAN HVINS 

9977.0 
.00 

. 0 
. 00 

545. 

10050.0 TYPE= 
1341.69 1342.57 

. 0 164.5 
.000 .050 

0 

1 

9977.0 10042.0 TYPE= 1 
.00 1347.66 1348.63 

.0 .0 134.0 
.oq .ooo .o5o 

225. 4 

9973.0 10040.0 TYPE= 1 
.00 1353.46 1354.08 

.0 4.9 140.9 
.00 .075 .050 

320. 3 0 

CRIWS 
QROB 
VROB 
XLOBR 

9970.0 
1362.11 

80.0 
2.88 
300. 

WSELK 
ALOB 
XNL 
I TRIAL 

EG 
ACH 
XNCH 
roc 

10046.0 TYPE= 
1362.09 1363.10 

22.2 93.3 
.075 .050 

9 11 

1 

T.::l.ll.GET= 
.51 

. 0 
.000 

TARGET= 
.77 

. 0 

.000 
0 

TARGET= 
.67 

. 0 
.000 

HV 
AROB 
XNR 
I CO NT 

TARGET= 
.99 

27.8 
.075 

0 

73.000 
8.93 

112.9 
.06 100000.00 

27.4 100000.00 
.000 

.00 
1339.00 9977.00 

73.00 10050.00 

65.000 
5.98 

114.2 
.000 

.08 100000.00 
27.9 100000.00 

1344.70 9977.00 
.00 65.00 10042.00 

67.000 
5.44 .01 1352.00 

115.1 
.000 

.00 

HL 
VOL 
WTN 
CORAR 

28.4 100000.00 
1350.10 9973.00 

67.00 10040.00 

OLOSS 
TW.O, 
ELM IN 
TOPWID 

L-BANK ELEV 
R·BANK ELEV 
SSTA 
ENDST 

76.000 
5.76 .09 

116.2 
.000 

.00 

28.9 
1359.00 

76.00 

1360.00 
1360.00 
9970.00 

10046.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.90 

3470 ENCROACHMENT STATIONS= 9954.0 100l.3. 0 TYPE= 

CAMELBACK RD. "EXTENDED" 

Q ® X1 = 2.092 TO X1 = 2.731 EQUALS QAT SUB26/2 
Q = 943/2 472 CFS 

2. 092 
472.0 
1.26 

.001287 

.SECNO 2.144 

5.25 
15.4 

. 81 
240. 

1364.25 
456.6 
2.61 
235. 

.00 
.0 

.00 
225. 

1364.26 
18.9 
.075 

4 

1364.35 
174.7 

.050 
0 

TARGET= 

.10 
• 0 

. 000 

59.000 

1.17 
117.1 

.000 
.00 

.09 1362.00 
29.3 100000.00 

1359.00 9954.00 
59.00 10013.00 
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HEC-2 Output for Duplicate Effective Model 

.301 HV CHANGED MORE THAN HVINS 

Tractor2.0ut 

1 

3685 20 TRIALS ATTEMPTED WSEL,CWSEL 
3693 PROBABLE MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
2.144 
472.0 
1.27 

. 029109 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

•SECNO 2.186 

2.58 
1.3 

1.96 
175. 

1364.98 
462.9 
7.43 
275. 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

33~1 HV CHANGED MORE THAN HVINS 

9989.0 
1364.98 

7.7 
2.15 
320 . 

CRIWS 
QROB 
VROB 
XLOBR 

10032.0 TYPE= 
1364.97 

.7 
.075 

20 

WSELK 
ALOB 
xm. 
I TRIAL 

1365.82 
62.3 
.050 

EG 
ACH 
XNCH 
roc 

TARGET= 
. 84 
3.6 

.075 

HV 
AROB 
XNR 
I CO NT 

0 

43.000 
.96 

117.9 
.000 

.00 

HL 
VOL 
WTN 
CORAR 

.22 1364.00 
29.6 1364.00 

1362.40 9989.00 
43.00 10032.00 

OLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.66 

3470 ENCROACHMENT STATIONS= 
2.186 
472.0 
1.28 

. 010532 

3.01 
. 0 

.00 
260 . 

1369.31 
472.0 
4.08 
225 . 

• 

o::N:N:~:::HMENT STATIONS= 
2.238 2.62 1372.22 
472.0 .0 471.9 
1.30 .00 4.86 

. 011214 205 . 275. 

*SECNO 2.288 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
2.288 2.13 1377.33 
472.0 .0 472.0 

1. 31 
. 034524 

•SECNO 2.341 

.00 
270 . 

6.66 
260. 

9934.0 10008.0 TYPE= l TARGET= 
.00 1369.31 1369.57 .26 

.0 .0 115.5 .0 
.00 .000 .050 .000 

160. 5 

9970.0 10021.0 TYPE= 
.00 1372.21 1372.59 

.1 . 0 97.1 
.57 .000 .050 

34 0. 

9993.0 10046.0 TYPE= 
1377.33 1377.34 1378.02 

. 0 . 0 70.9 
.00 .000 .050 

250. 2 15 

TARGET= 
.37 

.2 
.075 

0 

TARGET= 
. 69 

. 0 
.000 

0 

74.000 
3.69 

118.3 
.000 

.06 100000.00 
29.9 100000.00 

1366.30 9934.00 
.00 74.00 10008.00 

51.000 
2.99 .03 

119.0 
.000 

.00 

30.3 
1369.60 

51.00 

1372.00 
1372.00 
9970.00 

10021.00 

53.000 
4.73 

119.5 
.10 100000.00 

30.6 100000.00 
.000 1375.20 9993.00 

.00 53.00 10046.00 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1. 60 

3470 ENCROACHMENT STATIONS= 
2. 341 
472.0 
1. 32 

. 013536 

13AUG01 

SECNO 
Q 

TIME 
SLOPE 

2.79 
7.5 

1.78 
295. 

1383.29 
457.0 

5.57 
280. 

07:23:58 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

•

>CNO 2.387 
85 MINIMUM SPECIFIC ENERGY 
20 CRITICAL DEPTH ASSUMED 

9964.0 10016.0 TYPE= 
.00 1383.30 1383.76 
7.5 4.2 82.1 

1. 78 
195 . 

CRIWS 
QROB 
VROB 
XLOBR 

.075 
3 

WSELK 
ALOB 
XNL 
!TRIAL 

.050 
0 

EG 
ACH 
XNCH 
roc 

TARGET= 
.47 
4.2 

.075 

HV 
AROB 
XNR 
ICONT 

0 

52.000 
5. 72 . 02 

120.0 30.9 
1382.00 
1382.00 

. 000 
.00 

1380.50 9964.00 
52.00 10016.00 

HL 
VOL 
WTN 
CORAR 

CLOSS 
TWA 
ELM IN 
TOPWID 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

W!P Job No. 011402.02 

PAGE 

PAGE 33 

Wood!Patel Tuthill Dike Wash CLOMR Submittal 



HEC-2 Output for Duplicate Effective Model 

.3470 

Tractor2.0ut 

ENCROACHMENT STATIONS= 9980.0 10015.0 TYPE= 1 TARGET= 35-000 
2.387 2.34 1388.14 1388.14 1388.16 1389.04 .90 4.85 .13 100000.00 
472.0 .0 472.0 . 0 . 0 61.9 .0 120.5 31.1 100000.00 
1.33 .00 7.63 .00 .000 .050 .000 .000 1385.80 9980.00 

.031813 200. 245. 225. 3 15 0 .00 35.00 10015.00 

*SECNO 2.442 

3301 HV CHANGED MORE THAN HVINS 

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 1.54 

3470 ENCROACHMENT STATIONS= 
2.442 2. 72 1394.42 
472.0 . 3 471.7 
1.35 .91 4.93 

.013354 255. 290. 

*SECNO 2.540 

3301 HV CHANGED MORE THAN HVINS 

7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
2.540 
472.0 
1.36 

. 030987 

*SECNO 2.635 
718 5 MINIMUM 

3.77 1410.17 
. 0 472.0 

.00 ·8.00 
460. 515. 

SPECIFIC ENERGY 

• 72.:
3
:::::CAL 

DEPTH ASSUMED 

07:23:58 

1 

SECNO 
Q 
TIME 
SLOPE 

DEPTH 
QLOB 
VLOB 
XLOBL 

CWSEL 
QCH 
VCH 
XLCH 

3470 ENCROACHMENT STATIONS= 
2.635 3.22 1429.22 
472.0 . 0 472.0 
1.38 .00 7.74 

.032137 440. 505. 

*SECNO 2.731 
7185 MINIMUM SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

3470 ENCROACHMENT STATIONS= 
2.731 3.18 1451.88 
472.0 7.0 458.0 
1.40 2.86 9.04 

.027040 455. 505. 

13AUG01 07:23:58 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 

9954.0 
.00 

. 0 
.00 

300. 

9985.0 
1410.17 

. 0 
.00 

520 . 

CRIWS 
QROB 
VROB 
XLOBR 

9974.0 
1429.22 

. 0 
.00 

500. 

9988.0 
1451.88 

7.0 
2.86 
470. 

10020.0 TYPE= 
1394.42 1394.80 

.3 95.7 
.075 .050 

3 

10015.0 TYPE= 
1410.17 1411.16 

.0 59.0 
.000 .050 

14 ll 

WSELK EG 
ALOB ACH 
x~rJ... XNCH 
I TRIAL IDC 

10008.0 TYPE= 
1429.23 1430.15 

. 0 61.0 
.000 .050 

15 

10012.0 TYPE= 
1451. 91 1453.12 

2.4 50.7 
.075 .050 

1 

1 

TARGET= 
.38 
.a 

.000 

TARGET= 
.99 
.0 

. 000 

HV 
AROB 
XNR 
ICONT 

0 

TARGET= 
.93 

. 0 
.000 

TARGET= 
1.23 

2.4 
.075 

0 

56.000 
5.70 .OS 

121.0 31.4 
.000 1391.70 

.00 56.00 

30.000 
10.03 
121.9 

.000 
.00 

HL 
VOL 
WTN 
CORAR 

.19 
32.0 

1406.40 
30.00 

OLOSS 
TWA 
ELM IN 
TOPWID 

34.000 
15.93 .01 
122.6 32.3 

.000 1426.00 
.00 34.00 

24.000 
14.84 .09 
123.3 32.7 

.000 1448.70 
.00 24.00 

1394.00 
100000.00 

9964.00 
10020.00 

1410.00 
100000.00 

9985.00 
10015.00 

L-BANK ELEV 
R-BANK ELEV 
SSTA 
ENDST 

100000.00 
100000.00 

9974.00 
10008.00 

1450.00 
1450.00 
9988.00 

10012.00 

THIS RUN EXECUTED 13AUG01 

~OTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST 

W!P Job No. 011402.02 

PAGE 34 

PAGE 35 

07:23:59 
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HEC-2 Output for Duplicate Effective Model Tractor2.0ut W!P Job No. 011402.02 • TRACTOR WASH · WASH "SC" 

SUMMARY PRINTOUT 

• 

• 

SECNO 

.000 

.000 

. 037 

.037 

.095 

.095 

.188 

.188 

.251 

.251 

.305 

.305 

.347 

.347 

.389 

.389 

.455 

.455 

.504 

. 504 

. 549 

. 549 

13AUG01 

Q 

3011.00 
3011.00 

1648.00 
1649.00 

1648.00 
1648.00 

1648.00 
1648.00 

1648.00 
1648.00 

1648.00 
1648.00 

1648.00 
1648.00 

1648.00 
1648.00 

1648.00 
1648.00 

1648.00 
1648.00 

1648.00 
1648.00 

07o23o58 

SECNO Q 

.629 1648.00 

.629 1648.00 

. 720 1295.00 

.720 1295.00 

.786 1295.00 

. 786 1295.00 

.828 1295.00 

.828 1295.00 

.894 1295.00 

.894 1295.00 

.955 1295.00 

.955 1295.00 

1.017 1295.00 
1.017 1295.00 

1. 085 1295.00 
1.085 1295.00 

1.137 1295.00 
1.137 1295.00 

l. 196 943. 00 
1.196 943.00 

l. 210 943.00 
1.210 943.00 

1.298 
l. 298 

1. 364 

Wood/Pate! 

943.00 
943.00 

943.00 

CWSEL 

1213. 73 
1213. 72 

1215.42 
1215.45 

1215.65 
1215. a3 

1215. 71 
1215. 88 

1223.36 
1223.36 

1225.61 
1225. 70 

1228.28 
1228.28 

1231.03 
1231.04 

1234.92 
1234.92 

1237.15 
1237.16 

1239.68 
1239.66 

SSTA 

9939.75 
9940.00 

9782.62 
9950.00 

9958.70 
9959.00 

9948.59 
9949.00 

9969.07 
9970.00 

9951.96 
9952.00 

9954.40 
9955 . .00 

9977.43 
9978.00 

9878.02 
9879.00 

9975.68 
9976.00 

9920.56 
9921.00 

STCHL 

9970.00 
9970.00 

9955.00 
9955.00 

9970.00 
9970.00 

9960.00 
9960.00 

9975.00 
9975.00 

9970.00 
9970.00 

9960.00 
9960.00 

9980.00 
9980.00 

9965.00 
9965.00 

9980.00 
9980.00 

STCHR 

10120.00 
10120.00 

10060.00 
10060.00 

1005.0.00 
10050.00 

10045.00 
10045.00 

10030.00 
10030.00 

10030.00 
10030.00 

10015.00 
10015.00 

10020.00 
10020.00 

10005.00 
10005.00 

10055.00 
10055.00 

ENDST 

10184.83 
10150.00 

10099.09 
10098.00 

10068.84 
10068.00 

10059.27 
10059.00 

10050.33 
10050.00 

10100.00 
10060.00 

10020.70 
10020.00 

10030.29 
10030.00 

10017.82 
10017.00 

10069.42 
10069.00 

9975.00 10030.00 10055.13 
9975.00 10030.00 10054.95 

CWSEL SSTA STCHL STCHR ENDST 

1244.52 9969.52 9955.00 10045.00 10046.29 
1244.51 9970.00 9955.00 10045.00 10046.00 

1249.76 9885.93 9980.00 10025.00 10038.14 
1250.25 9955.00 9980.00 10025.00 10038.00 

1255.40 9973.33 9985.00 10025.00 10038.50 
1255.42 9974.00 9985.00 10025.00 10038.00 

1261.74 9968.70 9980.00 10020.00 10028.69 
1261.76 9969.00 9980.00 10020.00 10028.00 

1269.27 9977.89 9980.00 10020.00 10042.18 
1269.31 9978.00 9980.00 10020.00 10042.00 

1277.38 9975.79 9965.00 10030.00 10020.76 
1277.34 9976.00 9965.00 10030.00 10020.00 

1286.75 9986.47 9980.00 10020.00 10022.86 
1286.74 9987.00 9980.00 10020.00 10022.00 

1299.67 9985.83 9985.00 10035.00 10033.06 
1299.55 9986.00 9985.00 10035.00 10032.94 

1307.16 9961.29 9985.00 10015.00 10026.86 
1307.20 9962.00 9985.00 10015.00 10026.00 

1317.44 9956.01 9965.00 10075.00 10059.56 
1317.45 9957.00 9965.00 10075.00 10059.00 

1325.05 9994.01 9880.00 10240.00 10297.75 
1325.05 9995.00 9880.00 10240.00 10297.00 

1325.57 
1325.57 

1326.36 

9724.42 
9725. 00 

9894.54 

9970.00 
9970.00 

10065.00 
10065.00 

10195.71 
10195.00 

9955.00 10035.00 10022.73 

DIFWSX 

.00 

.00 

1.69 
l. 73 

.23 

. 3 8 

.OS 

.05 

7.65 
7.48 

2.25 
2. 34 

2.67 
2.58 

2.75 
2.76 

3.89 
3.87 

2.23 
2.25 

2.52 
2.50 

TOPWIO 

245.08 
210.00 

316.47 
148.00 

110.15 
109.00 

110.68 
110.00 

81.26 
80.00 

148.04 
108.00 

66.29 
65.00 

52.86 
52.00 

139.80 
138.00 

93.74 
93.00 

134.57 
133.95 

DIFWSX TOPWID 

4.84 76.78 
4.85 75.00 

5.24 152.21 
5.74 33.00 

5.64 65.17 
5.17 64.00 

6.34 59.99 
6.34 59.00 

7.53 64.29 
7.55 64.00 

8.11 44.97 
8.04 44.00 

~.38 36.39 
9.40 35.00 

12.90 47.23 
12.90 46.94 

7.49 65.57 
7.55 64.00 

10.28 103.56 
10.25 102.00 

7.H 303.74 
7.60 302.00 

.52 

.52 

.79 

471.28 
470.00 

113.13 

DEPTH 

2.83 
2.82 

5.42 
5.45 

12.15 
12.33 

9.91 
10.08 

4. 06 
4.06 

4.51 
4.60 

5.58 
5.58 

5.73 
5. 74 

4.92 
4.92 

3.55 
3. 56 

4.28 
4.26 

DEPTH 

3.42 
3.41 

4.16 
4.65 

3.40 
3.42 

4. 74 
4.76 

5.27 
5.31 

5.88 
5.84 

6.76 
6.74 

5.67 
5.65 

4.16 
4.20 

2.44 
2.45 

1. OS 

1.05 

11.57 
11.57 

3.86 

ELM IN 

1210.90 
1210.90 

1210.00 
12:!.0.00 

1203.50 
1203.50 

1205.80 
1205.80 

1219.30 
1219.30 

1221.10 
1221.10 

1222.70 
1222.70 

1225.30 
1225.30 

1230.00 
1230.00 

1233.60 
1233.60 

1235.40 
1235.40 

ELM IN 

1241.10 
1241.10 

1245.60 
1245.60 

1252.00 
1252.00 

1257.00 
1257.00 

1264.00 
1264.00 

1271.50 
1271. so 

1280.00 
1280.00 

1294.00 
1294.00 

1303.00 
1303.00 

1315.00 
1315.00 

1324.00 
1324. 00 

1314.00 
1314.00 

1322.50 

10*KS 

90.17 
92.03 

17.43 
24.49 

l. 05 
.99 

1.46 
l. 36 

112.40 
111. 20 

16.01 
22.49 

127.24 
126.76 

115.41 
113.74 

55.42 
56.21 

128.68 
126.57 

75.28 
76.27 

PAGE 36 

10*KS 

136.08 
136.48 

57.70 
90.95 

120.42 
116.93 

111.15 
108.31 

110.87 
106.20 

132. 02 
134.64 

125.93 
126. 92 

135.27 
137.56 

104.55 
100.43 

158.49 
154.42 

204.29 
203.30 

.60 

.60 

284.71 

VCH 

8.1-t 
8.21 

3.90 
4.65 

2.00 
l. 96 

2.17 
2.12 

9.51 
9.48 

4.36 
5.24 

9.88 
9.87 

10.82 
10.77 

7.82 
7.85 

8.79 
8.74 

8.27 
8.30 

VCH 

8.94 
8.97 

5.86 
8.34 

9. 72 
9.63 

9.73 
9.65 

9.72 
9.59 

9.79 
9.92 

10.69 
10.76 

9.68 
9.74 

10.30 
10.16 

6.78 
6.74 

4.78 
4.78 

.90 

.89 

7.28 

Tuthill Dike Wash CLOMR Submittal 



HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

• 1.364 943.00 1326.42 9895.00 9955.00 10035.00 10022.00 .86 

• 

1.416 
~.415 

l. 478 
1.478 

l. 580 
1.580 

1. 669 
1. 669 

13AUG01 

SECNO 

1. 769 
1. 769 

l. 862 
1. 862 

1. 930 
1.930 

1. 985 
1.985 

2.047 
2.047 

2.092 
2.092 

2.144 
2.144 

2.186 
2.186 

2.238 
2.238 

2.288 
2.288 

2.341 
2.341 

2.387 
2.387 

2.442 
2.442 

2.540 
2.540 

2.635 
2.635 

2.731 
2.731 

13AUG01 

943.00 
943.00 

943.00 
943.00 

943.00 
943.00 

943.00 
943.00 

1328.37 
1328.36 

1330.10 
1330.13 

1330.65 
1330.65 

1330.64 
1330.63 

9901.34 
9902.00 

9957.67 
9958.00 

9862.56 
9863.00 

9928. 71 
9929.00 

9905.00 10020.00 10102.62 
9905.00 10020.00 10101.51 

9960.00 10165.00 10168.36 
9960.00 10165.00 10168.00 

9885.00 10090.00 10203.01 
9885.00 10090.00 10202.93 

9970.00 10025.00 10113.21 
9970.00 10025.00 10113.00 

Q CWSEL SSTA STCHL STCHR ENDST 

943.00 1332.49 
943.00 1332.50 

99&7.61 9975.00 10025.00 10027.05 
9968.00 9975.00 10025.00 10027.00 

943.00 1341.69 
943. 00 1342. 06 

9976.57 9975.00 10050.00 10113.43 
9977.00 9975.00 10050.00 10050.00 

943.00 1347.66 
943.00 1347.86 

9976.68 9975.00 10045.00 10042.49 
9977.00 9975.00 10045.00 10042.00 

943.00 1.353.46 
943.00 1.353.41 

9972.71 9980.00 10040.00 10105.59 
9973.00 9980.00 10040.00 10040.00 

943.00 1362.09 
943.00 1362.1.1. 

9969.12 9990.00 10020.00 10046.10 
9970.00 9990.00 10020.00 10046.00 

472.00 1364.26 
472.00 1.364.25 

9953.04 9970.00 10015.00 10013.55 
9954.00 9970.00 10015.00 10013.00 

472.00 
472.00 

4 72.00 
472.00 

472.00 
4 72.00 

4 72.00 
4 72.00 

472.00 
472.00 

472.00 
472.00 

472.00 
472.00 

472.00 
472.00 

472.00 
472.00 

472.00 
4 72. 00 

1.364.97 
1364.98 

1369.31 
1369.31 

9988.38 
9989.00 

9933.68 
9934.00 

1372.21 9969.82 
1372.22 9970.00 

1377.34 9992.35 
1377.33 9993.00 

1383.30 9963.51 
1383.29 9964.00 

1388.16 9979.20 
1388.14 9980.00 

1394.42 9963.26 
1394.42 9964.00 

1410.17 9984.35 
1410.17 9985.00 

1429.23 9973.86 
1429.22 9974.00 

1451.91 9987.13 
1451.88 9988.00 

9990.00 10025.00 10032.29 
9990.00 10025.00 10032.00 

9920.00 10010.00 10008.15 
9920.00 10010.00 10003.00 

9970.00 10020.00 10021.62 
9970.00 10020.00 10021.00 

9990.00 10055.00 10046.78 
9990.00 10055.00 10046.00 

9970.00 10010.00 10016.49 
9970.00 10010.00 10016.00 

9970.00 10020.00 10015.40 
9970.00 10020.00 10015.00 

9965.00 10020.00 10020.35 
9965.00 10020.00 10020.00 

9985.00 10015.00 10015.43 
9985.00 10015.00 10015.00 

9970.00 10010.00 10008.07 
9970.00 10010.00 10008.00 

9990.00 10010.00 10012.87 
9990.00 10010.00 10012.00 

TRACTOR WASH - WASH "5C" 

S!JM!'.ARY PRINTOUT TABLE 110 

SECNO CWSEL 

• 
. coo 1213.73 
. 000 1213.72 

.037 1215.42 

.037 1215.45 

Wood/Patel 

DIFKWS EG 

.01 1214.69 
-.01 1214.70 

.00 1215.62 

.03 1215.78 

TOPWID 

245.08 
210.00 

316.47 
148.00 

QLOB 

83.62 
83.51 

284.51 
8.41 

QCH 

2783.91 
2794.38 

1343.89 
1614.54 

2.01 
1. 93 

1.73 
1.77 

.55 

.52 

-.01 
-.01 

DIFWSX 

1.85 
l. 87 

9.19 
9.56 

5.98 
5.80 

5.79 
5.55 

8.63 
8.70 

2.17 
2.14 

. 7l 

.73 

4.34 
4.33 

2.90 
2. 91 

5.13 
5.11 

5.95 
5. 96 

4.86 
4.85 

6.26 
6.28 

15.75 
15.74 

19.06 
19.05 

22.69 
22.67 

QROB 

143.47 
133.11 

19.60 
25.05 

113.3 9 

201.27 
199.51 

210.59 
210.00 

340.45 
339.93 

184.50 
184.00 

TOPWID 

59.44 
59.00 

136.86 
73.00 

65.81 
65.00 

132.88 
67.00 

76.98 
76.00 

60.51 
59.00 

43.91 
43.00 

74.47 
74.00 

51.80 
51.00 

54.43 
53.00 

52.98 
52.00 

36.20 
35.00 

57.09 
56.00 

31.08 
30.00 

34.21 
34.00 

25.74 
24.00 

PERENC 

.00 
210.00 

.00 
148.00 

3.92 

4.37 
... 36 

2.10 
2.13 

15.85 
15.85 

9.14 
9.13 

DE?TH 

3.49 
3.50 

2.69 
3.06 

2.96 
3.16 

3.36 
3.31 

4.09 
4.11 

5.26 
5.25 

2.57 
2.58 

3.01 
3.01 

2.61 
2.62 

2.14 
2.13 

2.80 
2.79 

2.36 
2.34 

2. 72 
2.72 

3.77 
3.77 

3.23 
3.22 

3.21 
3.18 

STENCL 

.00 
9940.00 

.00 
9950.00 

WfP Job No. 011402.02 

1322.50 

132-!.00 
1324.00 

1328.00 
1328. 00 

1314.80 
13H.80 

1321.50 
1321.50 

ELM IN 

1329.00 
1329.00 

1339.00 
1339.00 

1344.70 
1344.70 

1350.10 
1350.10 

1358.00 
1358. DO 

1359.00 
1359.00 

1362.40 
1362.40 

1366.30 
1366.30 

1369.60 
1369.60 

1375.20 
1375.20 

1380.50 
1380.50 

1385.80 
1385.80 

1391.70 
1391.70 

1406.40 
1406.40 

1426.00 
1426.00 

1448.70 
1448.70 

STCHL 

252.04 

19.22 
19.69 

177.17 
163.22 

PAGE 

.01 

. en 

1. 3 0 
l. 30 

37 

10*KS 

274 .11 
270.63 

111.93 
131.10 

303.39 
217.53 

121.61 
164.-10 

191.58 
185.63 

12.75 
12.97 

296.46 
291.09 

104.16 
105.32 

112.83 
112.14 

342.42 
345.24 

136.49 
135.36 

315.59 
318.13 

134.42 
133.54 

302.43 
309.87 

317.85 
321.37 

259.21 
270.40 

PAGE 38 

STCHR 

7.00 

2.61 
2.53 

5.20 
5.08 

.30 

.30 

1. 40. 
1.40 

VCH 

8.38 
8.35 

4.75 
5 73 

7.76 

7.04 

5.88 
6.52 

8.57 
8.57 

2.60 
2.61 

7. 47 
7 . .;) 

4.06 
4. 08 

4.88 
'1.86 

5.59 
6.56 

5.59 
5. 57 

7.53 
7.63 

4.95 
4. 93 

7. 98 
8.00 

7.69 
7.74 

8. 91 
9. 04 

STENCR 

9970.00 10120.00 .00 
9970.00 10120.00 10150.00 

9955.00 10060.00 .00 
9955.00 10060.00 10098.00 

Tuthill Dike Wash CLOMR Submittal 



• HEC-2 Output foe Duplicate Effective Model 

• 

• 

.095 

.095 

.188 

.188 

.251 

.251 

.305 

.305 

.347 

.347 

.389 

.389 

.455 

.455 

. 504 

.504 

.549 

.549 

.629 

.629 

. 720 

. 720 

.786 

.786 

.828 

.828 

. 894 

. 894 

l3AUG01 

SECNO 

.955 

. 955 

l. 017 
l.Ol7 

1.085 
l. 085 

1.137 
1.137 

1.196 
1.196 

1.210 
1.210 

l. 298 
l. 298 

l. 364 
1. 364 

1.416 
1.416 

l. 478 
1.478 

L sao 
l. 580 

1.669 
1.669 

Wood/Pate) 

1215.65 
1215.83 

1215.71 
1215.88 

1223.36 
1223.36 

1225.61 
1225.70 

1228.28 
1228.28 

1231.03 
1231.04 

1234. 92 
1234.92 

1237.15 

1237.16 

1239.68 
1239.66 

1244.52 
1244. 51 

1249.76 
1250.25 

1255.40 
1255.42 

1261.74 
1261.76 

1269.27 
1269.31 

07:23:58 

CWSEL 

1277.38 
1277.34 

1286.76 
1286.74 

1299.67 
1299.65 

1307.16 
1307.20 

1317.44 
1317.45 

1325.05 
1325.05 

1325.57 
132"5.57 

1326.36 
1326.42 

1328.37 
1328.36 

1330.10 
1330.13 

1330.65 
1330.65 

1330.64 
1330.63 

.00 

.18 

.00 

.17 

. 00 

.01 

.00 

.09 

.00 

.00 

. 00 

.02 

.00 
-. 01 

.00 

.01 

.00 
-.01 

.00 
-. 01 

.00 

.50 

.00 
. 02 

.00 
.02 

.00 

. 04 

DIFKWS 

. 00 
.. 04 

.00 
-.02 

. 00 
.. 02 

. 00 

. 03 

.00 

.01 

.00 

. 00 

.00 

. 00 

. 00 

. 06 

. 00 
-.01 

.00 

. 02 

. 00 

.00 

. 00 

. 00 

1215. 7l 
1215.89 

1215.78 
1215.95 

1224.73 
i224.73 

1225.82 
1225.05 

1229.78 
1229.78 

123 2. 84 
1232.84 

1235.65 
1235.65 

1239.34 

1238.34 

1240.67 
1240.67 

1245.76 
1245.76 

1250.09 
1251.20 

1256.75 
1256.75 

1263.17 
1263.17 

1270.71 
1270.70 

EG 

1278.87 
1278.87 

1288.54 
1288.54 

1301.12 
1301.12 

1308.62 
1308.61 

1318.14 
1318.14 

1325.39 
1325.39 

1325.58 
1325.58 

1327.07 
1327. 08 

1328.47 
1328.45 

1330.52 
1330.53 

1330.65 
1330.65 

1330.66 
1330.66 

110.15 
109.00 

110.68 
110. 00 

81.26 
80.00 

148.04 
108.00 

66.29 
65.00 

52.86 
52.00 

139.80 
13 8. 00 

93.74 

93.00 

13'!.57 
133.95 

76.78 
76.00 

152.21 
83.00 

65.17 
64.00 

59.99 
59.00 

64.29 
64.00 

TOP WID 

44.97 
44.00 

36.39 
35.00 

47.23 
46.94 

65.57 
64.00 

103.56 
102.00 

303.74 
302.00 

471.28 
470.00 

113.13 
113.39 

201.27 
199.51 

210.69 
210.00 

340.45 
3 3 9. 93 

184.50 
184.00 

12.90 
13.80 

15.60 
16.62 

6.86 
7.26 

46.09 
58.68 

.50 

.55 

1.84 
1.93 

381.51 
379.55 

4.07 

4.27 

74.61 
73.78 

.00 

.00 

631. 7l 
137.53 

14.94 
15.97 

19.87 
20. 7l 

1.99 
2.15 

QLOB 

.00 

.00 

.00 

.00 

.00 

.00 

109.77 
113. 0] 

27.53 
28.80 

.00 

.00 

14 7. 53 
147.56 

167.29 
172.39 

3. 77 
3.75 

.04 

.08 

7.92 
7.92 

69.38 
69.31 

Tractor2.0ut 

1612.59 
1609.87 

1612.40 
1610 .l! 

1617.25 
1616.24 

1073.54 
1321.10 

1631.34 
1630.81 

1638.44 
1637.90 

1228.83 
1230.04 

1630.10 

1629.33 

1539.00 
1540.24 

1647.68 
1647.69 

646.3 9 
1112.97 

1176.83 
1175.32 

1259.93 
1258.18 

1269.86 
1267.74 

QCH 

1295.00 
1295.00 

1293.66 
1293.73 

1295.00 
1295.00 

1131.27 
1125.88 

915.47 
914.20 

823.30 
822.75 

657.17 
657.12 

775.71 
770.61 

849.22 
850.29 

942.8 9 
942.81 

8 90.72 
890.74 

647.92 
648.11 

22.51 
24.33 

19.99 
21.28 

23.89 
24.50 

528.36 
268.22 

16.16 
16.64 

7.72 
8.17 

37.67 
38.41 

13.84 

14.40 

34.39 
33.98 

. 32 

.31 

16.90 
44.50 

103.23 
103.71 

15.20 
16.12 

23.15 
25.11 

QROB 

.00 

.00 

l. 34 
1.27 

.00 

.00 

53.96 
56.09 

.00 

.00 

119.70 
120.25 

138.29 
138.32 

.00 

.00 

90.01 
88.96 

.06 

.11 

44.36 
H.34 

225.70 
225.58 

.00 
109.00 

.co 
110. 00 

.00 
80.00 

148.50 
108.00 

.00 
65.00 

.00 
52.00 

.00 
133.00 

.00 

93.00 

.00 
134. 00 

.00 
76.00 

.00 
83.00 

.00 
64.00 

.00 
59.00 

.00 
64.00 

PEREN= 

.00 
44.00 

.00 
35.00 

.00 
47.00 

.00 
64.00 

.00 
102.00 

.00 
302.00 

.00 
470.00 

.00 
127.00 

.00 
200.00 

.00 
210.00 

.00 
340.00 

.00 
184.00 

.00 
9959.00 

.00 
99.;9.00 

.00 
9970.00 

9951.50 
9952.00 

.00 
9955.00 

.00 
9978.00 

.00 
9879.00 

.00 

9976.00 

.00 
9921.00 

.00 
9970.00 

.00 
9955.00 

.00 
9974.00 

.00 
9969.00 

.00 
9978.00 

STENCL 

.00 
9976.00 

.00 
9987.00 

.00 
9986.00 

.00 
9962.00 

.00 
9957.00 

.00 
9995.00 

.00 
9725.00 

.00 
9895.00 

.00 
9902.00 

.00 
9958.00 

.00 
9863.00 

.00 
9929.00 

W!P Job No. 011402.02 

9970.00 
9970.00 

10050.00 .00 
10050.00 10068.00 

9960.00 10045.00 .00 
9960.00 10045.00 10059.00 

9975.00 10030.00 .00 
9975.00 10030.00 10050.00 

9970.00 10030.00 10100.00 
9970.00 10030.00 10060.00 

9960.00 10015.00 .00 
9960.00 10015.00 10020.00 

9980.00 10020.00 .00 
9980.00 

9965.00 
9965.00 

9990.00 

9no.oo 

9975.00 
9975.00 

9955.00 
9955.00 

9980.00 
9980.00 

10020.00 10030.00 

10005.00 .00 
10005.00 10017.00 

10055.00 .00 

10055.00 10069.00 

10030.00 .00 
10030.00 10055.00 

10045.00 .00 
10045.00 10046.00 

10025.00 .00 
10025.00 10038.00 

9985.00 10025.00 .00 
9985.00 10025.00 10038.00 

9980.00 
9980 .. 00 

9980.00 
9980.00 

STCHL 

9965.00 
9965.00 

9980.00 
9980.00 

9985.00 
9985.00 

9985.00 
9985.00 

9965.00 
9965.00 

9880.00 
9880.00 

9970.00 
9970.00 

10020.00 .00 
10020.00 10028.00 

10020. 00 . 00 
10020.00 10042.00 

PAGE 39 

STCHR STENCR 

10030.00 .00 
10030.00 10020.00 

10020. 00 . 00 
10020.00 10022.00 

10035.00 .00 
10035.00 10033.00 

10015. 00 . 00 
10015.00 10026.00 

10075.00 .00 
10075.00 10059.00 

10240.00 .00 
10240.00 10297.00 

10065.00 .00 
10065.00 10195.00 

9955.00 10035.00 .00 
9955.00 10035.00 10022.00 

9905.00 10020.00 .00 
9905.00 

9960.00 
9960.00 

9885.00 
9885.00 

9970.00 
9970.00 

10020.00 10102.00 

10165.00 .00 
10165.00 10168.00 

10090.00 .00 
10090.00 10203.00 

10025.00 .00 
10025.00 10113.00 

Tuthill Dike Wash CLOMR Submittal 



HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

• 

• 

1.769 
1.769 

1.862 
l. 862 

l. 930 
1. 930 

1.995 
l. 985 

2. 047 
2.047 

13AUG01 

SECNO 

2. 092 
2. 092 

2.144 
2.144 

2.186 
2.186 

2.238 
2.238 

2.288 
2.288 

2.341 
2.341 

2.387 
2.387 

2.442 
2.442 

2.540 
2. 540 

2.635 
2.635 

2.731 
2.731 

13AUG01 

1332.49 
1332.50 

1341.6 9 
1342.06 

1347.66 
1347.86 

1353.46 
1353.41 

1362.09 
1362.11 

07:23:58 

CWSEL 

1364.26 
1364.25 

1364.97 
1364.98 

1369.31 
1369.31 

1372.21 
1372.22 

1377.34 
1377.33 

1383.30 
1383.29 

1388 .16 
1388.14 

1394.42 
1394.42 

1410.17 
1410.17 

1429.23 
1429.22 

1451.91 
1451.88 

07:23:58 

.00 

.01 

.00 

. 37 

.00 

.19 

.00 
-.05 

.00 

.02 

DIFKWS 

.00 
-.01 

.00 

.01 

.00 

.00 

. 00 

.01 

.00 
-. 01 

.00 

.00 

.00 
-.02 

. 00 

.00 

.00 
-.01 

. 00 
-.01 

.00 
-. 03 

1333.58 
1333.58 

1341. 97 
1342.57 

1348.60 
1348.63 

1353.95 
1354.08 

1363.10 
1363.10 

EG 

1364.36 
1364.35 

1365.82 
1365.82 

1369:57 
1369.57 

1372.58 
1372.59 

1378.01 
1378.02 

1383.77 
1383.76 

1389.04 
1389.04 

1394.80 
1394.80 

1411.16 
1411.16 

1430.15 
1430.15 

1453 .11 
1453.12 

59.44 
59.00 

136.86 
73.00 

65.81 
65.00 

132.88 
67.00 

76.98 
76.00 

TOPWID 

60.51 
59.00 

43.91 
43.00 

74.47 
74.00 

51.80 
51.00 

54.43 
53.00 

52.98 
52.00 

36.20 
35.00 

57.09 
56.00 

31.08 
30.00 

34.21 
34.00 

25.74 
24.00 

2. 34 
2.52 

.00 

.00 

.00 

.00 

9.27 
9.67 

61.33 
63.71 

QLOB 

15.58 
15.36 

1.50 
l. 33 

.00 

.00 

.00 

.00 

.00 

.00 

7.21 
7.48 

.00 

.00 

.29 

.28 

.00 

.00 

.00 

.00 

7.52 
6.98 

940.02 
939.80 

649.01 
943.00 

943.00 
943.00 

849.17 
933.33 

802.91 
799.27 

QCH 

4 56.42 
456.64 

463.08 
462.93 

472.00 
4 72.00 

4 7l. 92 
471.91 

4 72.00 
472.00 

457.57 
4 57.04 

472.00 
4 72.00 

471.71 
471.72 

4 72.00 
4 72.00 

4 72.00 
472.00 

4 56.95 
458.05 

.64 

.68 

293.99 
.00 

.00 

.00 

84.55 
.00 

73.7-5 
80.02 

QROB 

.00 

.00 

7.42 
7.74 

.00 

.00 

.08 

.09 

.00 

.00 

7.21 
7.48 

.00 

.00 

.00 

.00 

.00 

.00 

. 00 

.00 

7.52 
6.97 

SUMMARY OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

~'<UTION SECNO= 

•

"J:ION SECNO= 
.UTION SECNO= 
UTION SECNO= 

CAUTION SECNO= 

Wood/Pate! 

.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.095 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.095 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.251 PROFILE= l CRITICAL DEPTH ASSUMED 

.251 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

.251 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

.251 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.251 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

.251 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

.305 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE ~'<NGE 

.305 PROFILE= 

.347 PROFILE= 1 

.347 PROFILE= 1 

.347 PROFILE= 1 

.347 PROFILE= 2 

.347 PROFILE= 2 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 

.00 
59.00 

.00 
73.00 

.00 
65.00 

.00 
67.00 

.00 
76.00 

PERENC 

.00 
59.00 

.00 
43.00 

.00 
74.00 

.00 
51.00 

.00 
53.00 

.00 
52.00 

.00 
35.00 

.00 
56.00 

.00 
30.00 

.00 
34.00 

.00 
24.00 

.00 
9968.00 

.00 
9977.00 

.00 
9977.00 

.00 
9973.00 

.00 
9970.00 

STENCL 

.00 
9954.00 

.00 
9989.00 

.00 
9934.00 

.00 
9970.00 

.00 
9993.00 

.00 
9964.00 

.co 
9980.00 

.00 
9964. 00 

.00 
9985.00 

.00 
9974.00 

.00 
9988.00 

WIP Job No. 011402.02 

9975.00 
9975.00 

9975.00 
9975.00 

9975.00 
9975.00 

9980.00 
9980.00 

9990.00 
9990.00 

STCHL 

9970.00 
9970.00 

9990.00 
9990.00 

9920.00 
9920.00 

9970.00 
9970.00 

9990.00 
9990.00 

9970.00 
9970.00 

9970.00 
9970.00 

9965.00 
9965.00 

9985.00 
9985.00 

9970.00 
9970.00 

9990.00 
9990.00 

10025.00 .00 
10025.00 10027.00 

10050.00 .00 
10050.00 10050.00 

10045.00 .00 
10045.00 10042.00 

10040.00 .00 
10040.00 10040.00 

10020.00 . 00 
10020.00 10046.00 
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STCHR STENCR 

10015.00 .00 
10015.00 10013.00 

~0025.00 .00 
~0025.00 10032.00 

10010.00 .00 
~0010.00 ~0008.00 

10020.00 .00 
10020.00 10021.00 

10055.00 .00 
10055.00 10046.00 

10010.00 .00 
10010.00 10016.00 

10020.00 .00 
10020.00 10015.00 

10020.00 .00 
10020.00 10020.00 

10015.00 .00 
10015.00 10015.00 

10010.00 .00 
10010.00 10008.00 

10010.00 .00 
10010.00 10012.00 
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- HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

~UTION SECNO= .347 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

CAUTION SECNO= 
C!>.UTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WA.P..NING SECNO= 
WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

13AUG01 

CAUTION SECNO= 

CAUTION SECNO= 
'O.UTION SECNO= 

•

\UTION SECNO= 
!\UTION SECNO= 
AUTION SECNO= 

CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

'O.UTION SECNO= 

' 
'JTION SECNO= 

•UTION SECNO= 
AUTION SECNO= 

CAUTION SECNO= 

Wood!Pate1 

.389 PROFILE= 1 CRITICAL DEPT.~ ASSUMED 

.389 PROFILE= 1 MINIMUM SPECIFIC E~~RGY 

.389 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.389 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.455 PROFILE= 1 CO~~EYA.~CE CHANGE OUTSIDE ACCEPTABLE ~o.NGE 

.455 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

.504 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.504 PROFILE= 1 MINIMUM SPECIFIC ENERGY 

.504 PROFILE= 2 CRITICAL DEPT.~ ASSUMED 

.504 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.629 PROFILE= 1 CRITICAL DEPTrt ASSUMED 

.629 PROFILE= MINIMUM SPECIFIC ENERGY 

.629 PROFILE= 2 CRITIC~ DEPT.~ ASSUMED 

.629 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

.786 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.786 PROFILE= 

.796 

. 786 

.786 

.929 

.828 

.828 

.828 

PROFILE:= ~ 

PROFILE= 2 
PROFILE= 2 

PROFILE= 1 
PROFILE= 1 
PROFILE= 
PROFILE= 2 

. 828 PROFILE= 

07:23:58 

PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPT.~ ASSUMED 
MINIMUM SPECIFIC ENERGY 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 

.828 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

.894 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.894 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

.894 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

.894 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.894 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

.894 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

.955 PROFILE= 1 CRITICAL DEPTH ASSUMED 

.955 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 

.955 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 

.955 PROFILE= 2 CRITICAL DEPTH ASSUMED 

.955 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

.955 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.017 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1.017 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
1.017 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
1.017 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.017 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
1.017 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.085 PROFILE= CRITICAL DEPTH ASSUMED 
1.085 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
1.085 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
1.085 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.085 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
1.085 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.137 PROFILE= CRITICAL DEPTH ASSUMED 
1.137 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
1.137 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
1.137 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.137 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
1.137 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.196 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1.196 PROFILE= l PROBABLE MINIMUM SPECIFIC ENERGY 
1.196 PROFILE= l 20 TRIALS ATTEMPTED TO BALANCE WSEL 
1.196 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.196 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
1.196 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.210 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1.210 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY 
1.210 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL 
1.210 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.210 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 

W!P Job No. 011402.02 
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HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

• CAUTION SECNO= 

Wl'.RNING SECNO= 
WARNING SECNO= 

1 
13AUG01 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

WARNING SECNO= 
WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

'ARNING 

• 

ARNING 

CAUTION 
CAUTION 

SECNO= 
SECNO= 

SECNO= 
SECNO= 

WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 

13AUG01 

WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

WARNING SECNO= 
WARNING SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
'll.UTION 

•

. UTION 

ARNING 
WARNING 

SECNO= 
SECNO= 

SECNO= 
SECNO= 

Wood/Pate! 

1.210 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.298 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
1.298 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE ~~GE 

07:23:58 

1. 354 
1. 364 
1.364 
1.3 64 
1.364 
1. 364 

PROFILE= 1 
PROFILE= 1 
PROFILE= 1 
PR·~FILE-= 2 
PROFILE= 2 
PROFILE= 

CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 
CRITICAL DEPTH ASSUMED 
PROBABLE MINIMUM SPECIFIC ENERGY 
20 TRIALS ATTEMPTED TO BALANCE WSEL 

1 . .; ~6 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
1. 4:5 

1.473 
l. 478 
1. ~78 
1.4 78 
L.;n 

1. sao 
1. sao 

1.659 

PROFILE= 2 CONVEYANCE Ca~GE OUTSIDE A~CEPTABLE RANGE 

PROFILE= CRITICAL DEPTH ASSUMED 
PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL 
PROFILE= 2 CRITICAL DEPTH ASSUMED 
PROFILE= 2 MINIMUM SPECIFIC ENERGY 

PROFILE= l CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
1.669 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

1.759 PROFILE= 1 CRITICAL DEPTH ASSUMED 
1.769 ·PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
1.769 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
1.759 PROFILE= 2 CRITICAL DEPTH ASSUMED 
1.759 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
1.759 PROFILE= 2 20 TRIALS ATTEMPTED TO BALANCE WSEL 

1.852 
l. 862 

1.930 
1.930 

PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 

1 
1 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

1.935 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2. 04 7 PROFILE= CRITICAL DEPTH ASSUMED 
2.047 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
2.047 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
2.047 PROFILE= 2 CRITICAL DEPTH ASSUMED 
2.047 PROFILE= MINIMUM SPECIFIC ENERGY 

2.092 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
2.092 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2.144 PROFILE= CRITICAL DEPTH ASSUMED 
2.144 PROFILE= 1 PROBABLE MINIMUM SPECIFIC ENERGY 
2.144 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE WSEL 
2.144 PROFILE= 2 CRITICAL DEPTH ASSUMED 
2.144 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY 
2.144 PROFILE= 20 TRIALS ATTEMPTED TO BALANCE WSEL 

2 .1 95 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

07:23:58 

2.185 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2.288 PROFILE= 1 CRITICAL DEPTH ASSUMED 
2.288 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
2.288 PROFILE= 2 CRITICAL DEPTH ASSUMED 
2.288 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

2.341 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
2.341 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

2. 3 87 P!WFILE= CRITICAL DEPTH ASSUMED 
2.387 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
2.387 
2.387 

2.442 
2.442 

PROFILE= 
PROFILE= 

PROFILE= 
PROFILE= 

2 
2 

1 
2 

CRITICAL DEPTH ASSUMED 
MINIMUM SPECIFIC ENERGY 

CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 
CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

W/P Job No. 011402.02 
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HEC-2 Output for Duplicate Effective Model Tractor2.0ut 

• CAUTION SECNO= 2.540 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2.540 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
CAUTION SECNO= 2.540 PROFILE= 2 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2. 540 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 
CAUTION SECNO= 

13AUG01 

FLOODWAY DATA, 
PROFILE NO. 2 

2.635 PROFILE= 1 CRITICAL DEPTH ASSUMED 
2.635 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
2.635 PROFILE= 2 CRITICAL DEPTH ASSUMED 
2.635 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

2.731 PROFILE= 1 CRITICAL DEPTH ASSUMED 
2.731 PROFILE= 1 MINIMUM SPECIFIC ENERGY 
2.731 PROFILE= 2 CRITICAL DEPTH ASSUMED 
2.731 PROFILE= 2 MINIMUM SPECIFIC ENERGY 

TRACTOR WASH - WASH "5C" 

FLOODWAY 
SECTION 

WATER SURFACE ELEVATION 
STATION WIDTH MEAN WITH WITHOUT DIFFERENCE 

AREA VELOCITX FLOODWAY FLOODWAY 

• 
. 000 
. 037 
. 095 
. 188 
. 251 
. 305 
. 347 
. 389 
. 455 
. 504 
. 549 
.629 
. 720 
. 786 
.828 
. 894 
.955 

1.017 
1.085 
1.137 
1.196 
1. 210 
1. 298 
1.364 
1. 416 
1.478 
1. 580 
1.669 
1. 769 
1. 862 
1. 930 
l. 985 
2. 047 
2.092 
2.144 
2.186 
2. 238 
2.288 
2.341 
2.387 
2. 442 
2.540 

13AUG01 

210 . 
148. 
109. 
110 . 

80 . 
108 . 

65 . 
52. 

138 . 
93. 

134. 
76. 
83 . 
64. 
59. 
64. 
44. 
35. 
47. 
64. 

102. 
302. 
470. 
127. 
200. 
210. 
340. 
184. 

59. 
73. 
65. 
67. 
76. 
59. 
43. 
74. 
51. 
53. 
52. 
35. 
56. 
30. 

406. 
383 . 
910 . 
837. 
188. 
403. 
172. 
159 . 
332. 
197 . 
251. 
184. 
198. 
157 . 
148. 
149 . 
131. 
121. 
133. 
168. 
142. 
202. 

1651. 
163. 
413. 
186. 

3577. 
955. 
115. 
165. 
134. 
146. 
143. 
194. 
67. 

116. 
97. 
71. 
90. 
62. 
96. 
59. 

7.4 
4.3 
1.8 
2.0 
8.7 
4.1 
9.6 

10.4 
5.0 
8.4 
6.6 
9.0 
6.5 
8.2 
8.7 
8.7 
9.9 

10.7 
9.7 
7.7 
6.6 
4.7 

.6 
5.8 
2.3 
5.1 

.3 
1.0 
8.2 
5.7 
7.0 
6.5 
6.6 
2.4 
7.1 
4.1 
4.9 
6.7 
5.2 
7.6 
4.9 
8.0 

FLOODWAY DATA, 
~'lOFILE NO. 2 

TRACTOR WASH - WASH "5C" 

.STATION WIDTH 

Wood/Patel 

FLOODWAY 
SECTION 

AREA 
MEAN 

VELOCITY 

1213.7 
1215.4 
1215.9 
1215.9 
1223.4 
1225.7 
1228.3 
1231.0 
1234.9 
1237.2 
1239.7 
1244.5 
1250.3 
1255.4 
1261.7 
1269.3 
1277.4 
1286.8 
1299.7 
1307.2 
1317.4 
1325.0 
1325.6 
1326.5 
1328.4 
1330.1 
1330.7 
1330.6 
1332.5 
1342.1 
1347.9 
13 53.4 
1362.1 
1364.3 
1365.0 
1369.3 
1372.2 
1377.3 
1383.3 
1388.2 
1394.4 
1410.2 

1213.7 
1215.4 
1215.7 
1215.7 
1223.4 
1225.6 
1228.3 
1231.0 
1234.9 
1237.2 
1239.7 
1244.5 
1249.8 
1255.4 
1261.7 
1269.3 
1277.4 
1286.8 
1299.7 
1307.2 
1317.4 
1325.0 
1325.6 
1326.4 
1328.4 
1330.1 
1330.7 
1330.6 
1332.5 
1341.7 
1347.7 
1353.5 
1362.1 
1364.3 
1365.0 
1369.3 
1372.2 
1377.3 
1383.3 
1388.2 
1394.4 
1410.2 

.0 

.0 

.2 

.2 

.0 

. 1 

. 0 

. 0 

. 0 

. 0 

.0 

. 0 

. 5 

. 0 

.0 

. 0 

. 0 

.0 

.0 
• 0 
• 0 
.0 
.0 
.1 
. 0 
.0 
.0 
. 0 
. 0 
.4 
.2 

-.1 
• 0 

.0 

.0 
• 0 
• 0 
.0 
• 0 
• 0 
.0 
.0 

WATER SURFACE ELEVATION 
WITH WITHOUT DIFFERENCE 

FLOODWAY FLOODWAY 

W!P Job No. 011402.02 

PAGE 45 

PAGE 46 

Tuthill Dike Wash CLOMR Submittal 



• 

• 

• 

HEC-2 Output for Duplicate Effective Model 

2.635 
2.731 

Wood/Patel 

34. 
24. 

61. 
56. 

7.7 
8.5 

1429.2 
1451. 9 

1429.2 
1451.9 

Tractor2.0ut 

. a 

.a 

W!P Job No. 011402.02 
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Appendix B 
General Documentation & Correspondence 

• 

• 
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Table 3 . Summary of Discharges (Con t ' d ) 

Flooding Source and Location 

North Fork Cholla Wash 
Upstream of the confluence with Cholla Wash 

Waterfall Wash 
At the confluence with Beardsley Canal Wash 

White Tanks 13 Wash 
At White Tanks Structure #3 

Bedrock Wash 
At White Tanks Structure #3 
At the confluence with North Fork Bedrock 

Wash 

North Fork Bedrock Wash 
At 0.15 miles upstream of the confluence 
with Bedrock Wash 

Jackrabbit Trail Wash 
At Interstate 10 
At McDowell Road Culverts 
At Thomas Road 
At At Indian School Road 
At Camelback Road 
At Medlock Drive 

Tuthill Dike Wash 
Downstream of Interstate 10 
Upstream of Interstate 10 
At McDowell Road and the confluence with 

Bulldozer Wash 

1Not Computed 

Drainage Ar ea 
(Square Miles) 

0 . 81 

4.86 

2 . 86 

4 . 93 

3 . 86 

2.1 

17 . 43 
17.43 
2.07 
1.36 
0.43 
0.22 

13.90 
13 . 90 

14 .56 

Peak Dis charges (cfs ) 
10-Year 50-Year 100-Year 50 0-Year 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 

1 

704 

2 , 245 

1 , 743 

1,738 

1,920 

1,560 

1, 186 
1, 186 
1 , 105 

726 
221 
187 

4 , 061 
5,5 03 

6 , 601 

1 

1 

1 

1 

1 

1 

1 
1 
1 
1 
1 
1 

1 
1 

1 



• Table 3. Summary of . 1arges (Cont 'd) • 

0\ 
lJ1 

Flooding Source and Location 

Tuthill Dike Wash (Cont'd) 
At Thomas Road and the confluence with 
Caterpillar Wash 

At Indian School Road and the confluence 
with Tractor Wash 

Downstream of Camelback Road 
At the confluence with Caterpillar Dike Wash 

Bulldozer Wash 
At 0.2 miles upstream of the confluence 
with Tuthill Dike Wash 

At Caterpillar Proving Grounds Road 

Osborn Road Wash 
Just upstream of the confluence with 
Tuthill Dike Wash 

At Caterpillar Proving Grounds Road 

Tractor Wash 
Just upstream of the confluence with 
Tuthill Dike Wa sh 

At Caterpillar Proving Grounds Road 

Diversion Dike Wash 
At 0.3 miles upstream of the confluence 
with Tuthill Dike Wash 

Drainage Area 
(Square Miles) 

12.86 

7.45 
4.99 
4.69 

1.46 
0.52 

5.02 
4.64 

2.16 
0.582 

0.25 

1Not Computed 
2
rnterpo1ated Discharge from White Tanks/Agua Fria ADMS HEC-1 Run 

Wll&&kLJtL Q!&i!!ii:1W I 52 - •-: " ·• =• ·• • 

Peak Discharges ( c fs) 
10-Year 50-Year 100-Year 500-Year 

1 

1 
1 
1 

1 
1 

1 
1 

1 
1 

1 

1 

1 
1 
1 

1 
1 

1 
1 

1 
1 

1 

6,110 

3,011 
1,261 
1,108 

1,250 
525 

3,412 
3,253 

1,648 
472 

382 

1 

1 
1 
1 

1 
-·-1 

1 
1 

1 
1 

1 



-~~-----------

T 
A 
B 
L 
E 

5 

• FLOODING SOURCE 

Ol Sl ANCE 1 W IO III 
CROSS SECTI ON 

(f EET) 

Tuthill Dike Wash 
A 0.186 113 
B 0.314 135 
c 0. 729 131 
D 1. 06 7 44 
E 1.260 238 
F 1. 710 89 
G 2.088 83 
II 2.563 152 
I 2.943 107 
J 3.250 210 
K 3.631 55 
L 4.006 61 
M 4 . 375 98 
N 4.7 25 100 

------ - ----

1Miles Ab ove White Tanks Structure #4 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

MARICOPA COUNTY, AZ 
AND INCORPORATED AREAS 

FLOODW. 

SECliON 
AREA 

(SQUARE 
f EET ) 

391 
498 
425 
282 
772 
472 
455 
635 
385 
405 
151 
143 
215 
163 

BASE FLOOD . I 
WATER SURFACE ELEVATION 

' 
MEA N fl ( GU L,\ 10 11 Y 

I 
W lliiOltl 

I 
W llH 

I 
lrJCREASE 

V(LO CII Y FLOOIJW AY fLOO DW AY If E(l ) 

(fHT PER 
SECON D) IL OOOtrtG SOU RCE 

10.4 1,0 43. 7 1,043.7 1,043 . 2 -0.5 
8.2 1,048.0 1,048.0 1,0Lt8.1 0.1 
9.5 1,065.3 1,065.3 1,065.3 0.0 

14.4 1,085.0 1,085.0 1,085.0 0.0 I 

8.5 1,097.0 1,097.0 1, 097.0 0.0 
13. 1 1, 130.9 1,130.9 1,130.9 0.0 
13.6 1~1 59 .4 1,159.4 1, 159.3 - 0.1 I 

9.6 1,1 91.1 1,191.1 1,190.9 - 0. 2 
7.8 1,203.4 1,203.4 1,203.4 0.0 
7.4 1,213. 7 1,213.7 1,213.7 0.0 ' 

I 9.4 1,2 22.2 1,222.2 1,2 22 .2 0.0 
i 

8.8 1,2 Lt9 .7 1,249.7 1,249.7 0.0 
5.9 1, 274 .3 1,274.3 1,274.5 0.2 

I 6.8 1,2 85.3 1,285.3 1,285.3 0.0 

FLOODWAY DATA 

TUTHILL DIKE WASH 

.. .. 



._l , J I .... .• j • · -BAS E FLOOD 
FLOODING SO URCE FLOODW. WATER SURFACE ELEVATION 

; 

SECTION MEliN RE GULII I ORY 

I 
WIIIIOUI 

I 
W illi 

I 
IN(Ilf AS ~ 

W ID III liRE II VEIO CI I Y I LOCJilWIIY II OOOWIIY (f lE I) 
CROS S SEC! ION DIS !IlNCE I 

(fEET ) (SQUARE (f[[ I I' l l\ 
FEE T) SE COND) II OO I) INC; ~OURCE 

Tractor Wash 
A 0.095 109 910 1.8 1, 215.7 1,215.7 1,215.9 0.2 
B 0 .389 52 159 10.4 1,231.0 1,231.0 1 , 231.0 0.0 
c 0.786 64 157 8.2 1,255.ll 1,255.4 1,255,LI 0.0 
D 1.137 64 168 7.7 1,307. 2 1,307.2 1,307.2 0.0 
E 1.478 210 186 5. 1 1,330.1 1,330.1 1,330.1 0.0 
F 1.769 59 115 8.2 1,3 32 .5 1,332.5 1,33 2 .5 0.0 
G 2.186 74 116 4.1 i,J69.3 1,369.3 1,369.3 0 .0 
II 2.442 56 96 4.9 1,394.4 1,394.4 1,394.4 0.0 
I 2 .731 211 56 8.5 1,451.9 1,451.9 1, 451.9 0.0 

1Hil es Above Confluence With Tuthill Dike Wash 

T 
A FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATA B 
L MARICOPA COUNTY, AZ E 

5 
AND INCORPORATED AREAS TRACTOR WASH 

___ .-ittiilj 
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Hydraulic Analysis and Supporting 

Documentation 

Appendix Cl 
Proposed Channel Cross Section Plots 

• Appendix C2 
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Cross Section Stations Relationships between 
Effective FIS Models and Post-Project Models 
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Effective FIS Models and Post-Project Models 
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Wood/Pate! 

Cross Section Stations Relationships 
between Effective FIS Models 

and Post-Project Models 

Wash Post-Project Effective FIS 
Name Model Model 

Station Station 
1.710 1.710 
1.805 1.805 
1.898 1.898 
1.994 1.994 
3700 2.089 
3900 2.126 
4100 2.164 
4300 2.202 
4500 2.240 
4700 2.278 
4900 2.316 

Tuthill Dike 5100 2.353 
Wash 5300 2.392 

5500 2.430 
5700 2.468 
5900 2.504 
6100 2.544 
6300 2.581 
6500 2.620 
6700 2.658 
6900 2.696 
7100 2.734 
7300 2.771 
7500 2.809 
7700 2.848 
7900 2.885 
8100 2.924 
8300 2.962 
8500 3.000 
8700 3 038 
8900 3.076 
9100 3.114 
9300 3.153 
9450 3.181 
9655 3.219 

10003.26 3.265 
10003.27 3.284 
10003.30 3.306 
10003.31 3.31 1 
10003.32 3.313 
10003.34 3. 344 
10003.43 3.439 
10003.53 3.535 
10003.63 3.631 
10003.72 3.724 

W .\1997Projects\97678-Caterpillar\CLOMR\Tuth ill Wash\Report\S tations xis 
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Wood/Pate! 

Cross Section Stations Relationships 
between Effective FIS Models 

and Post-Project Models 

Wash Post-Project Effective FIS 
Na me Model Model 

Station Station 

9100 N/A 
9300 N/A 
9450 N/A 
9655 N/A 

Tracto r 9820 0.003 
\\ash (D/S) 9898.30 0.041 

9985 .30 0.075 
10067 0.113 

10195 0.151 
10325 0.189 
10458 0.227 
10564 0.265 

11000.30 0.303 
11000.34 0.347 
11000.38 0.389 
11000.45 0.455 
11000.50 0.504 

W \1 997Projects\976/8-Caterpillar\CLOMR\Tuthill W ash\Report\S tations xis 
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Wood . Patel & Assoc iates. Inc. 

Equ ilibrium Slope Computation Sheet 

Reference: ADWR. Design Manual fo r Eng ineering Analysis of Fluvial Systems. 1985. -

Cal culati on: Total Bed-Material Discharge. A ppl icati on: Sand -Bed Channe ls. 

Project Name: Whitestone - Tuthi ll Wash Section Name : 100 - 4300 

Sediment Transport Equation 

Zeller and Fullerton (1983) developed the fol lowing equation based on the Empirical 
Power Relationship qs = aYho vc by Simons, Li , and Fu llerton (1981): 

qs 

Where: q5 = bed-material discharge in cfs pe r unit width ; 

n = Manning 's roug hness coeHicient; 
V = mean velocity (ft/s); 

G = gradation coeHicient = 0.5(0 84/050+05of0,6); 

Yh = hydraulic depth (ft); 

0 50 =median diameter (mm) . 

Input Data - 1 0-year Flow 

0 = 2320 (cfs) Dso = 

n== 0.035 0 84 = 

yh = 2.34 (ft) D,s = 

V = 6.21 (ft/s) G == 
B = 149.98 (ft) rs = 

0.6 

6 

0.08 

8.75 

165.4 

Computed Sediment Discharge 

qs = 0.1 2672 (cfs/ft) 

Os= 19.01 (cfs) 

c = 21253 (ppm by weight) 
Se = 0.00691 (Equilibrium slope) 

W:\ 1997\97678\Sediment\Scour\Equai-S1 .xls 

(mm) 

(mm) 

(mm) 

(l b/ft"3) 

12/6/01 
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Wood. Patel & Associates, Inc. 

Equilibrium Slope Computation Sheet 

Reference: ADWR , Design Manual for Engineering Analysis of Fluvial Systems. 1985. 

Calculation: Total Bed-Material Discharge. Application: Sand-Bed Channe ls. 

Project Name: Whitestone -Tuthill Wash Section Name: 4300 - 6900 

Sediment Transport Equation 

Zeller and Fullerton (1983) developed the followi ng equation based on the Empirical 
Power Relationship qs = aYnbvc by Simons, Li . and Fu llerton (1981 }: 

0.(X)64 n I.T7v·U2G 0.45 

qs 
Y O. JOD 0.61 

h 50 

Where: q5 = bed-material discharge in cfs per unit width; 

n = Manning 's roughness coefficient: 
V = mean velocity (ft/s ); 
G = gradation coefficient= 0.5(DS4/0 50+050/D 16); 

Yh =hydraulic depth (ft); 

0 50 = median diameter (mm) . 

Input Data - 1 0-year Flow 

0= 2320 (cfs) Dso = 

n= 0.035 0 84 = 

yh = 2.80 (ft) 0,6 = 

V= 6.16 (ft/s) G= 

B= 122.32 (ft) rs = 

0.6 

6 

0.08 

8.75 

165.4 

Computed Sediment Discharge 

qs = 0.11647 (cfs/ft) 

Os= 14.25 (cfs ) 
c = 16016 (ppm by weight) 
Se = 0.00538 (Equilibrium slope) 

W:\ 1997\97678\Sediment\Scour\Equai-S1.xls 

(mm) 

(mm) 

(mm) 

(lb/ftA3) 

12/6/01 
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Wood . Patel & Associates. Inc. 

Equilibrium Slope Computation Sheet 

Reference: ADWR. Des1gn Manual for Engineering Analysis of Fluvial Systems. 1985. 

Calculation: Total Bed-Material Discharge. Application: Sand-Bed Channe ls. 

Project Name: Whitestone- Tu thill Wash Section Name: 6900 - 9655 

Sediment Transport Equation 

Zeller and Fullerton {1983) developed the following equation based on the Empirical 

Power Relat ionship qs = aYn ° v= by Simons, Li, and Fu llerton (1981 ): 

qs 
O. CX)64 n I.n V 4.32 G oAs 

y o.Jo D o.61 
h so 

Where: q5 = bed-material discharge in cfs per unit width; 

n = Manning 's roughness coefficient; 
V = mean velocity (ft/s); 

G = gradation coefficient = 0.5{0 84/ 0 50+0 5o/0 16); 

Yn = hydraulic depth (ft); 

0 50 = median diameter (mm) . 

Input Data - 1 0-year Flow 

0= 1130 (cfs) Oso = 

n= 0.035 Os4 = 

Yn = 2.60 (ft) D,s = 

V= 5.77 (ft/s) G= 

B = 62.50 (ft) rs = 

0.6 

6 

0.08 

8.75 

165.4 

Computed Sediment Discharge 

qs = 0.08951 (cfs/ft) 

Os = 5.59 (cfs) 

c = 12954 (ppm by weight) 
Se = 0.00522 (Equilibrium slope) 

W:\1997\97678\Sediment\Scour\Equai-S1 .xls 

(mm) 

(mm) 

(mm) 

(lb/ft"'3) 

12/6/01 
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Wood. Patel & Associates . Inc. 

Equilibrium Slope Computation Sheet 

Reference: ADWR, Design Manual for Engineering Analysis ot Fluvial Systems. 1985. 

Calculation: Total Bed-Material Discharge. A ppl ication : Sand -Bed Channels. 

Project Name: Whitestone - Tuthill Wash Section Nam e: 9655 - 1 0900 

Sediment Transport Equation 

Zeller and Fullerton (1983) developed the following equation based on the Empirica l 
Power Relationship qs = aYhb if by Simons. Li. and Fullerton (1981 ): 

qs 
O.CX)64 n 1.nV -U2G045 

y o.Jo D o.61 
h 50 

Where: q5 =bed-material discharge in cfs pe r un it width; 

n = Manning's roughness coefficient; 
V =mean velocity (ft/s); 
G =gradation coefficient= 0.5(D8i D50+D5ofD,s): 

Yh =hydraulic depth (ft); 

D50 =median diamete r (mm) . 

Input Data - 1 0-year Flow 

0 = 610 (cfs) Dso = 

n = 0.035 D84 = 

yh = 1.74 (ft) D,s = 

V = 5.81 (ft/s) G = 

B= 53.00 (ft) rs = 

0.6 

6 

0.08 

8.75 

165.4 

Computed Sediment Discharge 

qs = 0.10435 (cfs/ft) 

Os = 5.53 (cfs) 

c = 23468 (ppm by w e ight} 

Se = 0.0185 (Equ ilibrium s lope) 

W:\ 1997\97678\Sediment\Scou r\Equai-S1 .xls 

(mm) 

(mm) 

(mm) 

(lbfft/\3) 

12/6/01 
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Wood/Pate! 

Bend Scour Calculation Sheet 

Reference: ADWR, Design Manual for Engineering Analysis of Fluvia l Systems, 1985. p5.1 05-5.110 

Project Name: Whitestone- Tractor Wash 

Scour Depth Equation: 

Zbs = (0.0685*Y*V"0.8)[2 .1 *(sin 2 (a/2)/cos(a))"0.2-1]/(Yh"0.4 *Se" 0.3) 

Where Zbs = bend scour component of total scour depth (ft) 
V = mean velocity of upstream flow (fps) 
Y = maximum depth of upstream flow (ft) 
Yh = hydraulic depth of upstream flow (ft) 

Section Name: 98+20 

Se = upstream energy slope (bed slope for uniform flow conditions, ft/ft) 
a = angle formed by the projection of the channel centerline from the point of curvature to a point 

which meets a line tangent to the outer bank of the channel (degrees) 

Scour Length Equation 

X= 2.3*(C/g"0.5)*Y 

Where X= distance from the end of channel curvature (point of tangency, P.T.) to the downstream point 
at which secondary currents have dissipated (ft) 

C = Chezy coefficient = 1.486*R"(1 /6)/n 
g = gravitational acceleration (32 .2 ft/s 2

) 

Y = depth of flow (to be conservative, use maximum depth of flow, exclusive of scour, 
within the bend) (ft) 

Input Data 

V= 6.11 (ft/s) n= 0.035 
Y= 4.02 (ft) A= 269.68 (ft2) 
Yh = 3.02 (ft) P= 90.02 (ft) 
Se = 0.0048 R= 3.00 (ft) 
a= 40 (degree) C= 50.98 

Stable bank side slope = 4 (H :V) 

Computed Scour Values 

Scour Depth: Scour Length: Scour Width: 

Zbs = 1.65 (ft) X= 83 (ft) W= 6.6 (ft) 

W:\ 1997Projects \97678-Caterpillar\Sedi ment2\Local_ Scour\ T uthiii\Bank-bend .xis 1/29/2002 
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Wood . Pate l & Associates. Inc. 

Reference: 

Application: 

E qua tions : 

Where : 

Project Name: 

Input Data: 

Results: 

Local Scour Computation Sheet 

US Departmc:n t of the Interi or Bureau of Rec lam ati o n. January 1984 

Co mputing Degradation and Local Scour. 

Natural channe l for restrictions and bends (T ype.-\ ) and bankline 

structures (T ype 8 ). Examples - siphon c rossing or any buri ed 
pipeli ne. s tability study of a natural bank. wate rway fo r one -span 

bridge , abutments to bridge , bank slope protection such as riprap . 
spur dikes . groi ns. pumping plants. and canal head wo rks . 

I. USBR !Abbott. 1963): 
1 Neill ( 1973 ): 

Ds = K*(Q/B )"0.24 (0 .5 mm <D50< 0.7 mm ) 

~ Lacey ( 1930): 
Ds = Zl *Of= Zl *Di *(Qf/Q i)" m 

Ds = Z2 *Dm = Z2 *0. -+7*!Q/f)" ( l / 3 ) 

4. Blench ( 1969): 
5. Co mpe ten t Ve l: 

Ds = Z3*Dfo = Z3 *Qf"{2/3)!Fbo"( 1/3) 
Ds = Dm*(VrnNc- I ) 

K = 2.45:. Q =design flow (cfs ); B =channel width (ft ); 
Z l =Neill Eq. factor; Z2 =Lacey Eq. factor; 
Z3 =Blench Eq. factor , Zl, Z2 , and Z3 from Table 7 (p. 36 ): 

Di =average depth at bankfull flow (Qb) (ft): 
Qf = Q!B (cfs/ft ); Qi = Qb/B (cfs/ft ); 
m = 0.67 for sand to 0.85 for coarse gravel; 
f = l.76 *D50"0.5 , DSO (mm) ; 
Fbo =zero bed factor from Figure 9 (p.35); 
Om= mean flow depth (ft), Vm =mean velocity (fps) ; 

Vc =competent mean velocity (fps) from Table 8 (p.38 ). 

Whitestone- Tuthill Wash Location: 100 - 4300 

Q= 6250 cfs B= 181.1 ft 

Zl= -0.6 Z2 = 0.5 

Z3 = 0.6 Di= 1.86 ft 

Qb = 2320 cfs DSO= 0.6 mm 

Om= • .. 3.25 ft Vm= lOA fps 

Vc = 3 fps Fbo= 
.., 
.) 

m= 0.67 D85 = 6 mm 

l . USBR (Abbott, 1963): Ds= 5.73 ft 

2. Neill ( 1973 ): Ds = 2.1 7 ft 

" Lacey ( 1930): Ds= J. 3.90 ft 

4. Blench (1969): Ds= 4.41 ft 

5. Competent Vel: D s = 8.02 ft 

Average Scour Depth = 4.85 ft 

Recommended Scour Depth = 5 .00 ft 

W :\ 1997Projects\97 6 78 -Caterpi llar\Sedi ment2\Local_Scour\ Tuthill\Local_S il. wb3 Print Date 06-Dec-0 1 
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Wood. Patel & Associates. Inc . 

Reference: 

App lication: 

Equations: 

Where: 

Local Scour Computation Sheet 

US Department of the Interior Bure:1u of Reclamation. January 1984 

Computing Degradation and Loc::1l Scour. 

Natural channel fo r restrictio ns and bends (Type A ) and bankline 

st ructures (T ype B). Examples - siphon cross ing or ~m y buried 
pipeline. stability stud y of a narural bank. waterway for one-span 

bridge . abutments to bridge. bank slope protectio n such as riprap. 
spur dikes. groins . pumping plants, and canal head works. 

! . USBR (Abbott, 1963): 
7 Neill ( 1973) : 
3. Lace y ( 1930): 

4. Blench (1969): 
5. Competent Vel: 

Ds = K"' (Q/B)"0.24- (0.5 mm <D50<0.7 mm) 
Ds = Zl *Of= ZI *Di *(Qf/Qi)"m 

Ds = Z2 *Dm = Z2*0.47 "(Q/f)"( 1/3) 

Ds = Z3*Dfo = Z3*Qf"(2/3)/Fbo"(l/3) 
Ds = Dm*(Vm!Vc- 1) 

K = 2.45; Q =design flow (cfs); B = channel width (ft ); 

Z1 = Neill Eq. fac tor; Z2 =Lacey Eq. factor: 
Z3 =Blench Eq. factor, Zl, Z2. and Z3 from Table 7 (p.36) ; 
Di =average depth at bankfull flow (Qb) (ft): 

Qf = QIB (cfs/ft); Qi = Qb!B (cfs/ft): 
m = 0.67 for sand to 0.85 fo r coarse gravel: 
f = 1.76*D50"0.5, D50 (mm); 
Fbo = zero bed factor from Figure 9 (p.35): 
Dm =mean flow depth (ft), Vm =mean ve locity (fps ); 
Vc =competent mean velocity (fps ) from Table 8 (p.38). 

Project Name: Whitestone- Tuthill Wash Location: 4300 - 6900 

Input Data: 

Results: 

Q= 6250 cfs 

Z1= 0.6 

Z3 = 0.6 

Qb= 2320 cfs 

Dm= 3.25 ft 

Vc= 
,., 

fps ;) 

m= 0.67 

1. USBR (Abbott, 1963): 

2. Neill (1973): 

3. Lacey (1930): 

4. Blench ( 1969): 

5. Competent Vel: 

Average Scour Depth = 

B= 
Z2 = 

Di = 
050 = 

Vm= 

Fbo = 
0 85 = 

Ds= 
Ds= 

Ds= 

Ds= 

Ds= 

Recommended Scour Depth = 

149.8 ft 

0.5 

2.15 ft 
0.6 mm 

11.1 fps 

3 

6.00 

2.51 

3.90 

5.01 

8.78 

5.24 

6 mm 

ft 

ft 

ft 

ft 

ft 

ft 

5.50 ft 

W :\ 1997Pro jects\97 6 78-Caterpillar\Sedi ment2\Locai_Scour\ T uthill\Local_S i l. wb3 Print Date 06-Dec-0 1 
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Reference: 

Application: 

Equations: 

Local Scour Computation Sheet 

US Department of the Interi or Bureau of Reclamation. January 198-1-

Comp uting Degradation and Local Scour. 

Natural channel fo r restrictions and bends (T ype A) and bankline 

s tructures (Type B) . Examples - s iphon crossing or any buried 

pipeli ne . ~tabi lity s tud y of a narural bank. w::nerway for one-span 

bridge. abutmen ts to bridge. bank s lope protection such as ri prap. 

spur dikes . groin s. pumping plants. and canal headworks. 

I. USB R (A bbott. 1963 ): 

' Ne ill ( l973 ): 
3. Lacey ( 1930): 

4 . Blench ( 1969 ): 
5. Competen t Ve l: 

Ds = K*(Q/B )"0.24 (0.5 mm <D50<0 .7 mm ) 

Ds = Zl *Df = Zl *Di* (Qf/Qi)" m 
Ds = Z2*Dm = Z2*0.47* (Q/f)"( 1/3) 

Ds = Z3*Dfo = Z3*Qf"(2/3)/Fbo"( 1/3) 
Ds = Dm*(Vrn!Vc- 1) 

Where : K = 2.45: _ Q = design flow (cfs); B = channel width (ft): 

Project Name: 

Input Data: 

Results: 

Zl =Neill Eq. factor: Z2 =Lacey Eq. factor: 

Z3 =Blench Eq. factor. Z I, Z2. and Z3 from Table 7 (p.36 ): 
Di =average depth at bankfull flow (Qb) (ft) ; 

Qf = QIB (cfs/ft); Qi = Qb/B (cfs/ft); 

m = 0 .67 for sand to 0.85 for coarse gravel; 
f = 1.76*050"0.5. 050 (mm): 

Fbo = zero bed facto r from Figure 9 (p. 35); 
Dm = mean flow depth (ft), Vm = mean velocity (fps ); 

Vc =competent mean velocity (fps) from Table 8 (p.38). 

Whitestone -Tuthill Wash 

Q= 3050 cfs 

Zl= 0.6 

Z3 = 0.6 

Qb = 1130 cfs 

Dm= 3.25 ft 

Vc = " fps ::> 

m= 0.67 

I . USBR (Abbott. 1963 ): 

2 . Neill (1973 ): 

3. Lacey ( 1930): 

4. Blench ( 1969): 

5. Competent Vel: 

Average Scour Depth = 

B= 

Z2= 

Di= 

050 = 

Vm = 

Fbo= 

D85 = 

Ds= 

Ds= 

Ds= 

Ds= 

Ds = 

Recommended Scour Depth = 

Location: 6900- 10900 

105.7 ft 

0.5 

2.49 ft 

0.6 mm 

7 .3 fps 

3 

6 mrn 

5.49 ft 
2.91 ft 

3 .07 ft 

3.92 ft 
4 .66 ft 

4.01 ft 

4.00 ft 

W :\ l997Projects\9 7 6 78- Caterpi llar\Sed i ment2\Local_Scou r\ Tuthill\Local_S il. wb3 Print Date 06-Dec-01 
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Bed-Form Trough Computation Sheet 

Reference: ADWR. Design Man ual fo r Engineering Analysis of Fluvia l Systems. 1985. 

Project Name : Whitestone - Tuthill Section ~a me: I 00 - -+300 

Depth of Antidune Troughs 

Kennedy ( 1963) developed the fo llowing equation based on laborawry nume :; tud ies 
to esti mate the maximum depth of antidune troughs (below the exi sti ng chan nel bed) 

Da = 0.0135v2 

Where: Da = depth of an tidune trough (ft); 
v = mean velocity of the channel (ftls) . 

Depth of Dune Height 

Simons and Senrurk ( 1977) developed the following relationship to estimate the 
depth of dune height. 

Where: 

log(Yh ) = 0.827 1 log(Hd) + 0.8901 

Hd = de pth of dune height (m); 
Yh = hydraulic depth (m). 

Input Data - 100-year Flow 

Q = 
Yh = 

Da = 
Dd=Hd/2 = 

6250 (cfs) 
3.33 (ft) 

Computed Depths 

1.45 (ft) 
0.14 (ft) 

v = 

Recomended Value = 1.45 (ft) 

10.36 (ft/s) 

(greater of Da and Dd) 

W:\ 199/ProJects\976 78-Catc rpi 11ar\Sedi ment2\Loca1 _Scour\Tu thi 11\bed- fonn. wb2 Print Date lO-Dec-01 
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Bed-Form T rough Computation Sheet 

Reference: AD\VR. Des ign Manual to r Engineering .-\n: .. tl y"i:-; of Fluvial Systems. 1985 . 

Project Name : \Vhitestone- Tuthill Sectio n ~arne : .:1300- 6900 

Depth of Antidune Troughs 

Kennedy ( 1963) developed the following equation based on laboratory tlume studies 
to estimate the maximum depth of antidune troughs tbelow the existing channel bed ) 

Da = 0.0 13Sv 2 

Where: Da = depth of antidune trough ( ft ): 
v =mean veloci ty of the channel (ftlsl. 

Depth of Dune Height 

Simons and Senturk ( 1977) developed the fo ll owing relationship to estimate the 
depth of dune height. 

Where: 

log(Yh) = 0.827llog(Hd) + 0.890 I 

Hd =depth of dune height (m) ; 
Yh =hydraulic depth (m). 

Input Data- 100-year Flow 

Q = 
Yh = 

Da = 
Dd=Hd/2 = 

6250 (cfs) 
3.77 (ft) 

Computed Depths 

1.65 (ft) 
0.16 (ft) 

v= 

Recomended Value = 1.65 (ft) 

11 .07 (ft/s ) 

(greater of Da and Dd) 

\V:\ I 997 Projccts\97 6 78-C:ucrpillar\Scdiment2\Loc::JI_Scour\ Tuth i ll\bcd-fo rm. wb2 Pri nt D::1tc 10-Dec-0 1 



\V,H>J. P:.tt c l & ,\~soct:.tlc ~ . Inc . 

• Bed -Form T rough Computa ti on Sheet 

Reference: AOWR. De:-;i gn Manua l to r Eng inee ring .--\nJi ysis of Flu vi ;1l Systems. 1 9 ~5 

• 

• 

Project Name: Whites tone - Tuthill Section Name: 6900 - 965.5 

Depth of Antidune Troughs 

Ke nnedy ( 1963 l developed the follow ing equati on based on laboratory flume studies 
to estimate the maximum depth of ami dune troughs (bel ow the exist ing channel bed \ 

Da = 0.0 135v2 

Where: Da = depth of anti dune trough (f t); 

v = mean ve loc ity of the channel (ft/s ). 

Depth of Dune Height 

Simons and Senturk ( 1977) de veloped the fo llowing relationship to estimate the 
depth of dune height. 

Where: 

log(Yh) = 0.8271 log( Hd) + 0.8901 

Hd = depth of dune heigh t (m ) : 

Yh = hydraulic dep th (m ). 

Input Data- 100-year Flow 

Q = 
Yh = 

Da = 
Dd=Hd/2 = 

3050 (cfs) 

3.97 (ft ) 

Computed Depths 

0.7 1 (ft) 
0. 17 (ft) 

v = 

Recomended Value = 0.71 (ft) 

7.27 (ft/s ) 

(greater of Da and Dd) 

W: \ 1997Projccts\976 78-Caterpi 11ar\Sed iment:2\Loc:J.1_Scour\ Tuthi11\bed- fo rm. w b:2 Pri nt Date 10-Dec-0 1 
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Bed-Form Trough Computation Sheet 

Rc: ference: ADWR. Dc:s ign i'v l<lnual ror Engineering Anal~sts or· Flu vi: .. li Sy:--. tc:ms. ll.f85. 

Project :'-iame: Whi testo ne - Tuthill Section :"iame: 9655 - I 0900 1 

Depth of Antidune Troughs 

Kennedy ( 1963 ) de vel oped the fo llowing equation based on laboratory tlume studies 
w estimate the maximum depth of antidune troughs t below the exiSt ing -:h annel b~d l 

Da = 0.0 135v2 

Whe re : Da = depth of antidune trough (ft ): 
v = mean velocity of the channel (ftls). 

Depth of Dune Height 

Simons and Senturk ( 1977) de veloped the following relationship to estim:He the 
dep th of dune height. 

Where: 

log( Yh ) = 0.8271 Iog(Hd) + 0.8901 

Hd = dep th of dune height (m); 

Yh = hydraulic depth (m). 

Input Data - 100-year Flow 

Q= 
Yh = 

Da = 
Dd=Hd/2 = 

1650 (cfs) 

2.10 (ft) 

Computed Depths 

0.90 (ft ) 
0.08 (ft ) 

v = 

Recomended Value= 0.90 (ft) 

8. 17 (ftlsJ 

(gre::tter of D a and Dd) 

I 
I 
I 
I. 
I 

W:\ 1997Projects\976 78-Caterp illar\Scdi ment2\Loca! _Scour\Tuthill\bed- fo rm . wb2 Print Date 10-Dec-0 1 
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EXHIBITS 

Exhibit A · Existing Floodplain Maps 

Exhibit B Proposed Construction Plans 

Exhibit C Study Work Maps 

Exhibit D Annotated FIRM Panels 
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Exhibit A Existing Floodplain Maps 
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Exhibit B Proposed Construction Plans 
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ENGINEERS NOTES 
I . A THOROUGH ATTEMPT HAS BEEN MADE TO SHOW THE LOCATIONS OF ALL 

UNDERGROUND OBSTRUCTIONS AND UTILITY LINES IN THE WORK AREA. HOWEVER, 
THE CONTRACTOR SHALL BE RESPONSIBLE fOR ANY DAMAGE TO OBSTRUCTIONS 
AND UTILI TY LINES ENCOUNTERED DURI NG CONSTRUCTION AND SHALL DETERMINE 
THE EXACT LOCATION OF UTILITIES IN ADVANCE OF TRENCHING. THE ENGINEER 
AND/ OR DEVELOPER WlLL NOT GUARANTEE ANY ELEVATIONS OR LOCATIONS OF 

l NG UNDERGROUND UTILITIES SHOWN ON THESE PLANS. 

I TO BIDDING THE WORK, THE CONTRACTOR SHALL THOROUGHLY SATISFY 
.ELF AS TO THE ACTIUAL CONDITIONS, REQUIREMENTS OF THE WORK AND 

EXCESS OR DEFICIENCY IN QUANTITIES, IF ANY. NO CLAIMS SHALL BE MADE 
AGAINST THE OWNER/DEVELOPER OR ENGINEER FOR ANY EXCESS OR DEFICIENCY 
THEREIN , ACTIUAL OF RELATIVE. 

J . THE ENGINEER YnLL NOT BE RESPONSIBLE FOR CONSTRUC TION MEANS, METHODS, 
TECHNIQUES. SEQUENCES. PROCEDURES OR SAFETY PRECAUTIONS OR PROGRAMS 
unuzED IN CONNECTION WlTH THE WORK , AND 1'1LL NOT BE RESPONSIBLE FOR 
THE CONTRACTOR'S FAILURE TO CARRY OUT THE WORK IN ACCORDANCE 1>1TH 
THE CONTRACT DOCUMENTS. 

4. ANY QUANTITIES SHOWN ARE THE BEST ESTIMATE OF THE ENGINEER. THE 
SUBCONTRACTOR SHALL MAKE HIS OWN INDEPENDENT ESTIMA TE ON QUANTITIES 
AND BASE HIS BID THEREON. 

5. THE ENGINEER SHALL NOT BE RESPONSIBLE FOR COOROINA TINC THE RELDCA TION 
OF UTILITIES, POWER POLES, ETC. 

6. THE CONTRACTOR SHALL MAKE NO CLAIM AGAINST THE OWNER OR THE ENGINEER 
REGARDING ALLEGED INACCURACY OF CONSTRUCTION STAKES SET BY THE 
ENGINEER UNLESS ALL SURVEY STAKES SE T BY THE ENGINEER ARE MAIN TAINED 
INTACT AND CAN BE VERIFIED AS TO THEIR ORIGIN. IF, IN THE OPINION OF THE 
ENGINEER, THE STAKES ARE NOT MAINTAINED INTACT AND CANNOT BE VERIFIED 
AS TO THEIR ORIGIN, ANY REMEDIAL WORK REQUIRED TO CORRECT ANY ITEM OF 
IMPROPER CONSTRUCTION WORK SHALL BE PERFORMED AT THE SOLE EXPENSE 
OF THE RESPONSIBLE CONTRACTOR OR SUBCONTRACTOR. 

7. NOTHING CONTAINED IN THE CON TRACT DOCUMENTS SHALL CREATE. NOR SHALL 
BE CONSTRUED TO CREA IE. ANY CONTRACTUAL REL ATIONSHIP BETWEEN THE 
ENGINEER AND THE CONTRACTOR OR ANY SUBCON TRACTOR. 

B. THE ENGINEER WILL MAKE FIELD AS-BUILT MEASUREMEN TS OF THE WORK UPON 
NOTIFICATION BY THE CLIENT OR HIS REPRESENTATIVE THAT THE PIPE WORK 
IS COMPLETE AND READY FOR AS-BUll T SURVEY. THE OWNER OR HIS 
REPRESENTATIVE IS RESPONSIBLE FOR LEAVING TRENCHES OPEN SO THA T 
ACCURATE AS-BUILTS CAN BE PERFORMED TO COMPLY Wl TH THE TOWN 
REQUIREMENTS. IF THE TRENCHES ARE BACKFILLED AND OBSCURED TO THE 
POINT THA T AS-BUILT MEASUREMENTS CANNOT BE PERFORMED. IT IS THE 
RESPONSIBILITY OF THE CLIENT OR HIS REPRESENTATIVE TO POT HOLE UTILITY 
TRENCHES AS NECESSARY TO COMPLETE AS-BUlL T SUR VE Y. 

9. AS-BUILT SURVEYS AND SUBMITTALS WlLL NOT BE PERFORMED UN TIL ORDERED 
BY THE CLIENT OR HIS REPRESENTATIVE. 

10 ELEVATIONS REFERRED TO HEREIN ARE DESIGN ELEVATION S ONLY. ANY FIELD 
DESIGN CHANGES MADE BY THE CLIEN T OR HIS REPRE SENTATIVE WlLL ONLY BE 
STAKED AFTIER RECEIVING A WRITTEN AND SIGNED CHANGE ORDER. 

11. THE CONTRACTOR IS TO VERIFY THE LOCATION, ELEVATION, CONDITION, AND 
PAVEMEN T CROSS-SLOPE OF ALL EXISTING SURFACES AT POINTS OF TIE- IN 
"0 MATCHING, PRIOR TO COMMENCEMENT OF GRADING, PAVING, CURB AND 
JTTER, OR OTHER SURF ACE CONSTRUC TION. SHOULD EXISTING LOCATIONS, 
cEVA TIONS, CONDITION , OR PAVEMENT CROSS-SLOPE DIFFER FROM THAT 

SHOWN ON THESE PLANS. RESULTING IN THE DESIGN INTENT REFLECTED ON 
THE PLANS NOT ABLE TO BE CONSTRUCTED. THE CONTRACTOR SHALL NOTIFY 
THE OWNER'S AGENT IMMEDIATELY FOR DIRECTION ON HOW TO PROCEED PRIOR 
TO COMMENCEMENT OF CONSTRUCTION. THE CONTRACTOR ACCEPTS 
RESPONSIBILI TY FOR ALL COSTS ASSOCIATED 1'1TH CORRECTIVE ACTION IF THESE 
PROCEDURES ARE NOT FOLLOWED. 

I 2. MARICOPA AS SOC I AT I ON OF GOVERNMENTS ( MAG) UN I FORM ST ANOARO 
SPECIFICAT I ONS AND DETAILS FOR PUBL IC WORKS CONSTRUC TI ON (LATEST 
EO I T I ON INCLUDING LA TEST REVIS I ON AND CURRENT SUPPLEMENT ALS 
THEREOF PER THE TOWN OF BUCKEYE AND AR I ZONA-AMER I CAN WATER COMPANY 
ARE INCORPORA TED INTO THESE PLANS IN THEIR ENTIRE lY. 

13 . ALL WORK REQUIRED TO COMPLETE THE CONSTRUCTION COVERED BY THESE 
PLANS SHALL BE I N ACCORDANCE WITH THE MAG STANDARD 
SPEC IF I CATIONS AND OETA I LS AND CURRENT SUPPLEMENTS THEREOF PER 
THE TOWN OF BUCKEYE AND ARIZONA-AME RICAN WATER COMPANY UNLESS SPEC IF I EO 
OTHERWI SE IN THESE PLANS DR ELSEWHERE I N THE CONTRACT DOCUMENTS. 
CONTRACTORS SHAL L FAMI LIARIZE THEMSE L VES WITH ALL REQUIRED 
STANDARD SPECIF ICATIONS, DETAIL S AND SUPPLEMEN TS PR I OR TO BIDDING 
THE WORK FOR THE CONSTRUC T ION COVERED BY THESE PLANS. 

1 4 . THE CONTRACTOR IS RESPONS I BLE FOR AL L ME THODS, SEOUENC I NG, AND 
SAFETY USE D OUR I NG CONSTRUCT I ON UNLESS SPECI F ICALLY ADDRESSED 
OTHERW I SE I N THESE PL ANS OR ELSEWHE RE IN THE CONTRACT DOCUMENTS. 

1 5 . THE CONTRACTOR I S TO COMPLY WI TH ALL L OCAL , STATE, AND FEDERAL 
LAWS AND REGULATIONS APPLICABLE TO THE CONSTRUCT I ON COVERED BY 
THESE PLANS . 

1 6 . THE CONTRACTOR IS RESPONSIBLE FOR OBTAINING AND COMPLYING 
WITH ALL PERMITS REQUIRED TO COMPLE TE ALL WORK COVERED BY THESE 
PLANS. 

17 . THE QUANTITIES AND SITE CONDITIONS DEP I CTED IN THESE PLANS ARE 
FOR I NFORMA I I ONAL PURPOSES ONLY AND ARE SUBJECT TO ERROR AND 
OMISSION . CONTRACTORS SHALL SAT ISFY THEMSELVES AS TO ACTUAL 
QUANT IT I ES AND SITE CONO IT I ONS PRIOR TO Bl 00 I NG THE WORK FOR THE 
CONSTRUCT I ON COVERED BY THESE PLANS . 

lB . A REASONABLE EFFORT HAS BEEN MADE TO SHOW THE LOCATIONS OF 
EXISTING UNDERGROUND FACILITIES AND UTILITIES I N THE 
CONSTRUCT I ON AREA. THE CONTRACTOR I S RESPONSIBLE FOR ANY DAMAGE 
TO UTILIT I ES AND/OR FAC I L ITIES CAUSED DUR ING THEIR CONSTRUCTION 
OPERATIONS. THE CONTRACTOR SHALL CALL 48 HOURS IN ADVANCE FOR 
BLUE STAKE ( 602-263-1100) PR I OR TO ANY EXCAVAT I ON. 

1 9 . THE CONTRACTOR IS RESPONSIBLE FOR ALL COORD INATI ON OF 
CONSTRUCT I ON AFFECTING UTILITIES AND THE COORD I NAT I ON OF ANY 
NECESSARY UT I LITY RELOCATION WORK . 

1LL PAV ING, GRADING, EXCAVATI ON, TRENCH ING. PIPE BEOD I NG, CU I, 
• ILL AND BACKFILL SHALL COMPLY WI TH THE RECOMJ.1ENOATIONS SET 
FORTH I N THE SOI LS (GEOTECHN I CAL) REPORT FOR THIS PROJECT IN 
ADDITION TO THE REFERENC ED REOU I RED SPEC IF t CATIONS AND DETAILS . 

21 . THE CON TRACTOR IS TO VERI>Y THE LOCATION AND THE ELEVATIONS OF 
AL L EXISTING UTIL I TIES AI PO INT S OF TIE-I N PRIOR TO COMMENCING 
ANY NEW CONSTRUCTION. SHOULD ANY LOCA l ION OR ELEVATION D I FF ER 
FROM THAT SHOWN ON THESE PLANS , THE CONTRACTOR SHALL CON TACT THE 
OWNER'S AGENT . 

VERRJ~~DO 
TUTHILL DIKE WASH & TRACTOR WASH PHASE 

A PORTION OF SECTIONS 19, 30 & 31 T.3N .. R.lW. 
OF THE GILA & SALT 

MARICOPA 
RIVER, BASE AND 

ARIZONA 
MERIDIAN 

COUNTY, 

TUTHILL DIKE WASH 
7 /'"=::......... 

~ ~ 

PROJECT SITE & INDEX MAP 
N.T.S . 

1 
2,3 
4-6 
7 ,9,11,13 
6,10,12,14 

15 

16 
17 

SHEET INDEX 
COVER SHEET 
DETAIL SHEET 
AUGNMENT & CONTROL SHEETS 
TUTHl!..L WASH CHANNEL PLAN 
TUTHILL WASH CHANNEL PROFILE PLAN 
TRACTOR WASH CHANNEL PLAN 
TRACTOR WASH CHANNEL PROFILE PLAN 
TUTHILL WASH CONFLUENCE PLAN 

ENGINEERS NOTES 
22. THE CON TRACTOR IS RESPONSIBLE TO COORDINATE WORK WlTH WEATHER 

CONDITIONS, THE PROJECT SITE IS LOCA TIED IN A FLOOD PRONE AREA AND 
SUBJECT TO FLOODING AND ITS ASSOCIATED HAZARD. 

23. COOROINA TION BETWEEN ALL PARTIES IS ESSENTIAL PART OF CONTIRACT. 

24. CONTR ACTOR IS RESPONSIBLE TO COORDINATE UTILITY CROSSINGS AT CULVERT 
CROSSINGS BEFORE STARTING WORK ON CULVERTS. COORDINA TE WlTH OWNER 
REPRESENTATIVE. VERIFY UTILITY LINES AND / OR CONDUITS ARE IN PLACE 
BEFORE STARTING CULVERT WORK. 

UTILITY NOTES 
THESE PLANS HAVE BEE N SUBMITTED TO THE FOLLOWING UTILITY 
COMPANI ES AND THE WORK CONTAINED IN THESE PLANS HAS BEEN 
APPROVED BY THESE COMPANI ES WIT HIN THEIR AREA OF IN TEREST . 
THE SIZE AND LOCATIONS, AS SHOWN, OF THE GAS. TELEPHONE AND 
POWER LINES, AND CONNECTIONS AGREE WITH THE INFORMATI ON 
CONTAINED I N THE UT ILI TY COMPANY RECORDS . WHERE THE WORK TO 
BE DONE CONFLICTS WITH ANY OF THESE UTILITIES, THE CONFLICTS 
SHALL BE RESOLVED AS SPEC IF I EO. CONFLICTS ARISING OUR I NG THE 
COURSE OF CONSTRUCT I ON FROM UNFORESEEN CIRCUMSTANCES SHALL BE 
REPORTED TO THE I NTERESTED UTIlITY COMPANY AND BE RESOLVED BY 
THEM AND THE DESIGN ENGINEER. 

IN ACCORDANCE ~TH AAC R/ 6 -4-119, ALL MATIERIALS ADDEO AFTIER JANUARY 1, 
1993 WHICH MAY COME INTO CONTACT WlTH DRINKING WATER SHALL CONFORM 
TO NATIONAL SANITATION FOUNDATION STANDARDS 60 AND 61. 

EARTHWORK 
QUANTITIES 

FILL (RAW) 49,643 C. Y. 
CUT (RAW) 431,560 C.Y. 

RElATED PROJECTS FOR REFERENCE 
OSBOR N WASH CHANNELIZATION PLANS 
W/P PLN# 0 11416 

INDIAN SCHOOL IMPROVEMENT PLANS 
W/P FLNH 011446 

ARIZONA PUBLIC SERVICE 

OWEST COM MUNI': A TIONS 

SOUTHWlEST GA'; COMPANY 

COX COMMUNIC~ TIONS 

BARBARA HEIMER 
COMPANY REPRESENTATIVE CONTACTED 

JOHN O'DELL 
COMPANY REPRESENTATiVE CONTACTED 

MARK WA T ANEBE 
COMPANY REPRESENTATIVE CONIAC TIEO 

WALT COOMBS 
COMPANY REPRESENTATIVE CONTACTED 

:roWN OF BUCKEYE APPROVAL: 
'THE TO WN OF BUCKEYE APPROVES THESE PLANS FOR CONCEPT 
ONLY AND ACCEPTS NO LIABILITY FOR ERRORS OR OMISSIONS. 

TOWN ENGINEERING/PUBLIC WORKS DATE 

APPROVED BY OAT[ 

OA TE 

OA TE 

DATE 

DATE 

I 

-~~ 
: T.3N. 

---.t'..2N. 

10 i " : --I 

15 1< 

I 

WHITE TAN K 
MOUNTAIN 

12 
........... - ~ 

~ ;~ 
IJ rr~ 

! 7 I 
8 

.. .... , 
18 

~ ·; 16 

~~u~-~?.A~ .. ~9~q 

2~r-2J 
- ROAD 

~bl:'Jr . 
2o 

.56 

,_,o 
VICINITY MAP 

N.T.S. 

OWNER / DEVELOPER 
D MB WHITE TANK, LLC 

7600 E. OllUBLETREE RANCH RD. 
SU ITE 300 
SCOTTSDALE. AZ. 85258 

CONTACT: MR. ROBERT F. KAMMERLE 

TEL.: ( 480) 367-7000 

FAX (480) 367-9788 

ENGINE:ER 
WOOD, PATEL & ASSOCIATES INC. 

2051 WES T f JORTHERN, SUITE 100 
PHOEN IX, I1RIZONA 85021 

CONTACT: ASHOK C. PATEL, PE 
TEL.: ( 602) 335- 8500 
FAX (602) .)35-8580 

PUBLIC UTILITIES 
WATER 

SEWER 

FIRE 
E L ECTR IC 
TELEPHONE/tiBER 
GAS 
CABLE 
WASTE DIS>OSAL 

BENCHMARK 

ARIZONA-AMERI CAN 
WATER COMPANY 
ARIZONA- AMERICAN 
WATER COMPAN Y 
TOWN OF BUCKEYE 
ARIZONA PUBLIC SERVICE 
COX/OWEST COMMUN ICATIONS 
SOUTHWEST GAS 

COX COMMUNICATIONS 
TOWN OF BUCKE YE 

BRASS CAl' IN HANDHOLE AT THE INTERSECTION 
OF JACKR11BBIT TRAIL AND McDOWELL ROAD , 
SOUTH WEST CORNER OF SECTION 33 . 
TOWNSH IP 2 NORTH, RA N GE 2 WEST, 
GILA AN D SALT RIVER MERIDIAN . 
ELEV.= 1019.43 
DATUM NGVD '29 
SOURCE: 

REFERENC[ MARK 30 45 AS SHOWN ON FLOOD 
INSURANC[ RATE MAP NO. 04013C2055 F, 
REVISED JIJL Y 19 2001. 

"AS-BUILT" CERTIFICATION 
I HEREBY CERTIFY TIHA T THE "AS-BUILT" MEASUREMEN IS AS 
SHOWN OR NOTED HEREON WlERE MADE UNDER MY SUPERVISI ON 
OR AS NOTED . AND Af:E CORRECT TO THE BEST OF MY 
KNOWLEDGE AND BELI EF. AODITIONALL Y, I HEREBY CERTIFY THAT 
MAINS AND SERVICES HAVE BEEN INSTALL EO AT THE AS - BUILT 
LOC ATION NOTED HEREON . 

SEAL 

ROAD 

[~ 0 
l w """""' ~~ .. ,~ , ,... ·~ 
CAI.L f~ M BI.VCS IAI((S 

263-1100 
e ..... Sto'o • c .... , ... 
CAll COlUCI 

~ 
0 

"' 

o-l w ~ 

E- ~ 
-«: 0 . 
0... ~ ~::a g 
'-... ~!l ~ :; ~ 
o -~at ~~ 
0 ~ _2~ b M 

o ~~ -ga~ 
~ u£j8 ~ 

~ 
[/) 

< :r:: 
P-. 

al :r:: 

Q ~~ 
~ ~~~ 
~ <~ 

~ ~ 1=6 
~ ~u 

~ §5 ~ 
~ CQ ~ 
~ ~ 

0 

o-l ...... ...... 
:r:: 
E-< 
;:J 
E-< 

PRELI~INARY 

NOT 
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_ _ _ M0:f 13, 2002 
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MATCH EXISTING 

LOWFLOW CHANNEL 
VARIES, SEE 

PLANS • 

5' MIN . 
15' MAX. 

~ 

EXISTING\ GROUND 

I -- - -- ...... . ,_ . -- . 'w 
TOP OF LINING :i;IS 

u_, 
.. 1 ~ TOP OF BANK t:;::i 
u_, ,_,o 

r MATCH EXISTING 

I 

, ~z 100 YEAR <z :n l'~ 
1 MIN . o .· 

......._ ' FREEBOARD ,l?.· . 

VII~" 
wo 

,u 

... . / 

3'x3' BASKET 

9" THICK GABION MATTRESS 
(6'x3 'x9") 

STA: 45+ 03.55 TO STA: 64+81.96 
STA: 67+67.84 TO STA: 69+27.35 
STA: 70+25.20 TO STA: 88+24.39 
STA: 97+50.00 TO STA: 99 + 45.35 

FILTER FABRIC 
(MACTEX MX2 75 OR APPROVED EQUAL) 

.... 

TOE OF LINING 

MATCH EXISTING 

LOOSE RIPRAP 
GRADATION TABLE 

PERCENT FINER SIEVE SIZE 
BY WEIGHT TYPE I TYPE II 

15 s· 8 " 

so 12" 18" 

85 18" 2 7" 

100 24" 36" 

INSTALL LOOSE RIPRAP PER M.A.G. SPEC. 200. 

l 4·r 
~ 

BOTTOM VARIES 

SEE PLANS 
(40' MIN.) 

• SE E ALIGNME NT & CONTROL SHEET 
TABLES FOR LOWFLOW CHANN EL \\10THS 

TUTHILL DIKE WASH 
SECTION A-A 

N.T. S. 

(LOOKING UPSnREAM) 

TOE OF 
BANK 

EXISTING \ . 
GROUND \ 

100 YEAR 
WSEL 

TOE OF 
BANK 

I BOTTOM VARIES I 
SEE PLANS 
{50' MIN.) 

TUTHILL DIKE WASH 
SECTION I-I 

N.T.S. 

INTERIM CHANNEL. LOOKING UPSTREAM 
(STA: 33+56.50 TO STA:45+03.55) 

TUTHILL DIKE WASH 
SECTION J-J 

(NORTH OF INDIAN SCHOOL ROAD) 

N. T.S. 

INTIERIM CHANNEL 
{STA: 9+49.05 TO STA: 13+42.89 WEST SIDE 
STA : 9+ 74.55 TO STA: 13+58.97 EAST SIDE) 

I 

I 
", I 

I 

I 
I 

i3'x3' BASKET 

9" THICK GABION MATTRESS 
(6'xJ'x9") 
STA: 44+61.49 TO STA: 99+66.87 

TOE OF LINING 

GRADE CON nROL STRUCTURE 
TYPICAL BOTH SIDES AND 
PER DETAIL 2, BELOW 

TOP OF BANK 

APPROVED EQUAL) 

~ 

I 
I 
I 

I 

I 
I 

.. , _ 

MATCH EXISTING 

~ 

3'x3' BASKET 

9" THICK GABION 

(IAACTEX MX275 OR 

~ 

LOOSE ANGULAR RIPRAP 
TYPE II 

x <<£l0l>;~:~£3)~ws~BS~~, i,q: , 
I I 

20' 

tETAIL 2 

GRADE CONTROL STRUCTURE 
N. T.S. 

LOWFLOW CHANNEL 
VARIES, SEE 

PLANS • 

T: 
20' MIN. 

TOP OF BANK ~ . 

TOP OF LINING ~ \.,. . MATCH EXISTING 

9" THICK GAB ION MATTRESS 
(6'x3'x9") 

FILTER FABRIC 
( MACTEX MX275 OR APPROVED EQUAL) 

OF LINING 

•sEE ALIGNMENT & CONTROL SHEET 
TABLES FOR LOWFLOW CHANNEL WIDTHS 

TRACTOR WASH 
SECTION B-B 

N.T.S. 
(LOOKI NG UPSTREAM) 

NOTES 

2. 

3. 

4. 

DESIGN OF END SECTION SHALL CONFOR M TO 
STANDARD FOR REINFORCED CONCRETE PIPE. 

END SECTION JOINT CONFORMATION SHALL 
MATCH THE PIPE JOINTS. 

EMBANKMI:NT SLOPE SHALL BE WARPED 
TO MA TCk SLOPE OF END SECTION. 

CULVERT LENGTH IS AS SHOWN ON PLANS. 

____,_D B I 
---- ~ c I s· . '- _[0. 

--.__ --.__ SLOPE 

CHANNEl BOTTOM ~I 

4' 

FILTER FABRIC, 
MACTEX MX275 
OR APPROVED EQUAL. 

STA: OFF: 
NORTHING 
EASTING 
INVERT 

CULVERT I 
Ll~ 

-------

j:ULVERT PROFILE 

CULVERT PLAN 

PIPE J WALL 
DIA. THICKNESS SLOPE B l 

CONCRETE END 
SECTION PER M. A.G 
STD. DE T. 545 UP TO 54 " 
FOR 60" , SEE TABLE BELOW 

STA: OFF: 
NORTHING 
EASTING 
INVERT 

NORMAL 
TOE OF 
SLOPE 

c I D E 

60" l 6" 2 60" 139· I gg" 96" 

....J 
w . 
E- : 
<t :; 
~::: ~::::; g 
'-....._~!l~~:g 
o -~ -a~:z J, 
o a.2a2~ 
o - e-c~ N 
~ 5~j8e 

t::tJ 
(/] 

< ::r: 
0.. 

a ~ 
N~ Q ~;;:: 
~ 0:: E-

~ ~~~ 
~ < (/] 

~ ~ ~~ 
~ ~~ 

~ g B3~ 
~ CQ ~ 
~ ~ 

Q 

...J 

...J -~ 
E­
;:::> 
E-
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25.J' 

CONSTRUCT a· PNEU'-AA TIC ALLY 
PLACED MOR TAR 'MTH 4" x 4" 
W4 x W4 WELDED 'MRE FABRIC 

49.9' 

DROP FACE STILLING B ASIN 

TUTHILL DIKE WASH 
SECTION C-C 

27.0' 

CONSTRUCT a· PNEU'-A ATICALL Y 
PLACED '-AORTAR 'MTH 4" X 4" 
W4 x W4 WELDED 'MRE FABRIC 

DROP FACE 

N.T.S. 

TUTHILL DIKE WASH 
SECTION E-E 

N.T. S. 

QU ANTITIE S (ESTIMATED) 
GABION BASKETS 
GAB ION MATTRESS 
PNEUMATICALLY PLACED MORTAR DROP STRUCTURE 8 
RIP RAP (TYPE I) 
RIP RAP (TYPE II l 
12 HOPE STORM DRAIN PIPE 
18 HOPE STORM DRAIN PIPE 
24 CLASS Il l R.G.R.CP STORM DRAIN PIPE 
.30 CLASS Ill R.G.R .C.P. STORM DRAIN PIPE 
.36 CLASS Ill R.G.R.C.P. STORM DRAIN PIPE 
60 CLASS Ill R.G.R C P STORM DRAIN PIPE 
END SECTION 24 
END SECTION .30 
END SECTION .36 
END SEC liON 60 
PIPE PLUG 24 
PIPE PLUG .3D 
PIPE PLUG .36 
PIPE PLUG 60 

cCDNCRETE UTOFF WALL 

41 . 4' 

STILLING BASIN 

4 600 
9 500 
2 452 
1 19.3 
.3 99.3 
.347 
265 
96 
70 

12.3 
22 
2 
1 
2 
1 
2 
1 
2 
1 

121 

CY 
CY 
SY 
CY 
CY 
LF 
LF 
LF 
LF 
LF 
LF 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
EA 
CY 

10.5' ' 10.0' 

"'"' ,~'!>'1 
-~ 

6.9' ' 10.0' 

"'" %'!>" 
-~'- T-

J.Ol 
........ . 

CUTOFF 
WALL 

·:1 : ;~.c::l_~-~JJ ~:~i' ' if::':-' 

I OOSE RIP RAP 
' YPE I 

SECTION H-H 
(SLOPE PROTECTION 

BETWEEN DROP STRUCTURES) 
N T.S. 

J4 .a' 

CONSTRUCT a· PNEUMATICALLY 
PLACED MORTAR 'M TH 4" x 4" 
W4 x W4 WELDED 'MRE FABRIC 

DROP FACE 

TUTHILL DIKE WASH 
SECTION D-D 

N . T.S. 

,1. 

3:1.1' 6 .0' 10.0' 

-r 
STILLING BASIN 

. , : ~ 1 L:J j r ·! U;H_:!I.; =-i j41'L- i-:•' :,., .. J i''~ ~~-:1 L [ ~-~•! •: ~~ 11 :':_':> . ~. ,H: i . :·:, :' '· i _: I. t::,:; ' '•; . ,' i_~: ::L.l. 
5' 

SECTION F-F 
STA:59+50WE ST 

N. T.S. 

EXISTING 
4 

( MAX.) 

GROUND \ 1 ~-- _..-

i---- --
------

2' 

CONSTRUCT 8" PNEUMATICALLY PLACED MORTAR 
WITH 4" x 4" \V4 x W4 WELDED WIRE FABRIC 

TUTHILL DIKE WASH 
SECTION G-G 

N f.S . 

.....:l 
~ r! 
E-< :. 
<C ~ 
~ ::: ~;$ g 
~!!!J~c:g 
0 -~ -~t~J, 
o~~a~g 
0- f"\j-.; N 

~ ~~.38 ~ 

~ 
rn 
< 
::r:: 
0.. 

a ::r:: 

Q t\l ~ 
~ 0:: E-

~ k)~~ 
~ <rn 

~ ~ ~~ 
~ O(S ~ 

~ ~ ~~ 
~ Q:4 ~ 
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~ 
~ 
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BEGIN TOE OF CHANNEL 

INTERIM CHANNEL GRADING 

TOE Of BANK & WEST CST. 
CONTROL LINE 

40+00 

BEGIN ~ LOWfLOW CHANNEL 
N 55294 .4355. E 55110.0707 

C26 

C29 

PHASE I CHANNEL GRADING 

C23 

C36 

. -===~ CC7JI~ , ' " ~~"' il= 

N 54182:0500, E 55178.4225 LIU LJ ,,., L> O 

0 
...:I 

BEGIN TOP Of CHANNEL L9 L4 C56 ~ ::Z:: 
N 54182.3692. E 55192.896 1 c U 

~I 

C75 

SECTION LINE & VERRADO 
PROPERTY BOUNDARY LINE 

SECTION LINE & VERRADO 
PROPERTY BOUNDARY LINE 

C48 21 E-o-
TOE Of BANK & EAST CST. < 
CONTROL LINE CEN TER LINE Of LOWfLOW CHANNEL ::::s 

SEE CURVE TABLE FOR WIDTHS 

TOP OF BANK 

TOE OF BANK & EAST CST. 
CONTROL LINE 

TUTHILL DIKE WASH 

C98 

C95 

CENTER LINE OF LOWFLOW CHANNEL 
SEE CURVE TABL E FOR WIDTHS 

10 

E-
cas 1~ 

:= 
CJ) 

~-:= 

~u E- LOWFLOW CHANNEL CENTERLINE LINE TABLE 

< LINE BEARING DISTANCE WIDTH 

::::s CL39 S15'39 '47"E 190.50' 10.00' 
CL40 S20 '1 5'33"E 23.56' 10.00' 

TUTHILL DIKE WASH 

~ z r------____ 

~~ - .J ~ ,c:o 
I - - -- I 

1 Inch • 100 fl 

TOE & TOP OF BANK CURVE TABLE TOE & TOP OF BANK CURVE TABLE TOE & TOP OF BANK CURVE TABLE LOWFLOW CHANNEL C:NTERLINE CURVE TABLE 
CURVE DELTA RADIUS ARC TANGENT CHORD C46 23'0S'04" 300.00' 120. 87' 61.27' 120.0S' C87 23'11'32" 2CO.OO' 80.95' 41.04 ' 80.40' CURVE DELTA RADIUS ARC TANGENT CHORD WIDTH 

CC29 25'00'33" 200.00' il7.30' 44.36' 86. 61' 7.00' 
CC30 08'20'03" 500.00' ',12.73' 36.43' 72.66' 7.00' 
CC32 22'19'08" 1480.00' s :•s.s2· 291.96' 572.88' 7.00' 
CCJ3 40'41'07" 2SO.OO' 177.52' 92. 69' 173.82' 10.00' 
CC34 18'42'10" 800.00' 261.14' 131.74 ' 2S9.98' 10.00' 
CC51 06'00'32" 430.00' 45.10' 22.5 7' 45.07' 10.00' 
CC52 28'SS'29" 140.00' 70 .68' 36. 11' 69.93' 10.00' 
CCS3 33'31'15" 800.00' 468.04' 240.93' 461 .39' 10.00' 

cs 01'S8'24" 100.00' 3.44' 1.72' 3.44' 
C6 02'36'38" 200.00' 9.11' 4.S6' 9.11' 
C7 09'07'28" 600.00' 95.5S' 47.88' 95.45' 
CB 06'05'1 4" 363.49' 38.62' 19.33' 38.60' 
C9 02'03'05" 100.00' 3.58' 1.79' 3.58' 
ClO 02'33'09" 200.00' 8.91' 4.46' 8.91' 
Cll 04'12'25" 2277.00' 167.19' 83.63' 167.15' 
C13 04'24'40" 100.00' 7.70' 3.8S' 7.70' 

CBB 20'4 S'52" SCO.OO' 181.20' 91.61' 180.21' 
C89 03'2 1'22" 2710.00' 1S8. 74 ' 79.39' 158.72' 
C90 23 '11 '32" 2;a.oo· 92.29' 46. 79 ' 91.66' 
C9 1 20'4S'52" 4 72.00' 171.06 ' 86.48' 170.12' 
C92 03'21 '2 2" 27cB.oo· 160.38' 80.21' 160.36' 
C93 16'38' 18" l SC-0.00' 435.S9' 219.34' 434.06' 
C94 15 '43'05" 600.00' 164.60' 82.82' 164.08' 
C95 12'00'08" 2000.00' 418.96' 210.2S' 41 8.20' 

C47 19 '1S'56" 600.00' 201.75' 101.83' 200.80' 
C48 15'11'21" 500.00' 132. 55' 66.67' 132.16' 
C49 08'40'08" 1230.00' 186.10' 93.23' 185.92' 
esc 02'28'51" 1972.00' 85.39' 42. 70' 85.38' 
CSl 02'23'54" 2000.00' 83.71' 41 .86' 83.71' 
CS2 06'24'37" 401.75' 44.9S' 22.SO' 44.92' 
C53 14'14'40" soo.oo· 124.31' 62.48' 123.99' 
C54 00'14'SB" 100.00' 0.44' 0.22' 0.44 ' 

CCS4 16'36'11 " 200.00' 57. 96' 29.18' S7.7S' 10.00' 
cess 29'46 ' 41 " 200.00' 103.9S' S3.18' 102.78' s.oo· 
cess 3S'54 '03" 100.00' 62.66' 32.40' 61.64' 5.00' 
CCS7 37'49 '51" 200.00 ' 132.05' 68.54' 129.67' 15.0D' 
cess 29 '22'39" 600.DO' 307.64' 157.28' 304.28' 15.00' 
CCS9 36 '37'54" 200.00' 127.87' 66.20' 125. 70' 15.00' 
CC60 27'28' 36" 600.00' 287.73' 146.69' 284 .98' 15.00' 
CC61 07'57'54" 600.00' 83.41' 41.77' 83.34' 10.00' 

C14 05'1 1'24" 350.00' 31. 70' 15.86' 31.69' 
CIS 01'29'23" 200.00' 5.20' 2.60' 5.20' 
C16 04 '24'40" 128.00' 9.85' 4.93' 9.8S' 
C17 15'20'17" 500.00' 133.8S' 67.33' 133.45' 
C18 20'30'05" 800.00' 286.25' 144 .67' 284. 73 ' 
C19 40'14'29" 250.00' 175.59' 91.59' 172.00' 
C20 4D'1 4'29" 222.00' 155.92' 81 .33' 152. 74 ' 
C21 21'41'30" 250.00' 94.65' 47.90' 94.08' 

C96 08 '34'41 " 500.00' 74 .86' 37.50' 74 .79' 
C97 13'43'38" 6:'-2.00' 1S1.42' 76.07' 151.05' 
C98 13'07' 30" s;o.oo· 187.84' 94.33' 187.43' 
C99 14"26 'S9" ac.s.oo· 210.58' 105.85' 210.02' 

C55 25'26'17" S20.00' 230.87' 117.37' 228.98' 
C56 20'S8' 41 " 150.00' 54.92' 27.77' S4.61' 
C57 07'2S'12" 300.00' 38.85' 19.45 ' 38.82' 
C58 27'06'13" 350.00' 165.57' 84 .36' 164.03' 
CS9 11 '01'54" 1200.00' 231 .05' 1\S.BB' 230.69' 
C60 44'03 '02" 550.00' 422.86' 222.50' 412.52 ' 
C61 37'44'15" 300.00' 197.59' 102.53' 194.D4' 
C6 2 24'04'09 " 400.00' 168.04' 85.28' 166.80' 

CC62 21'02 ' 17" 500.00' 183.59' 92.84' 182.56' 10.00' 
CC63 30'22' 42" 200.00' 106.04' 54.30' 104.80' 10.00' 
CC64 39'38'13" 135.00' g3.39' 48.65' 91.54' 10.00' 
CC65 50'42 ' 34" 100.00' 88.50' 47.39' 85.64' 7.00' 
CC66 25 '21'49" 150.00' 56. 40 ' 33.7S' 6S.86' 5.00' 
CC67 36 '29'08" 100.00' 53.68' 32.96' 62.61 ' 5.00' 
CC68 40'00' 42" 50.00' 34.92' 18.20' 34 .21' 5.00' 
CC69 24'59'40" 800.00' 348.99' 177.31' 346.23' 15.00' 
CC70 29'17'30" 500.00' 255.6 2' 130.67' 252.84' 13.00' 
CC71 18'18'23" 330.00' 105.4 4' 53.17' 104.99' 13.00' 
CC72 16'06'25" 350.00' 98.39' 49.52' 98.07' 1300:1 CC73 2S'33' 28" 800.00' 356.86' 18US' 3S3.90' 13.00 
CC78 11'20'12" 150.00' 29.68' 14.89 ' 29.63' 13.00'l 
CC79 25'4 7'S2" 430.00' 193.61' 98.4 7' 191.98' 2s oo·1 
CC80 48'30'3S" 100.00' 34.67' 45.06' 82. 16 ' 13.00' 
CC81 49'41 '02" 100.00' 86.7 1' 46 .30' 84.02' 13.00' 
CC82 29 '50'59" 400.00' 238.39' 106 .62' 206.04' 13.00' 
CC83 15'39 '1 9" 370.00' :01.10' 50.87' 100.78' 13.00' 
CC8 4 11 '57'09" 1200.00' 250.33' 125.62' 249 .88' 13.oo· "l 
cess 32 '50'1 9" 300.00' 17 1. 94' 88.40' 169.60' 13 OO'_j 
CCB6 14'51 '32" ISO. CO' 38.90' 19.56' 38. 79' 13.00' 
CC108 24 '19 '35" 1500.00' 636.86' 323.30' 632 .09' 5.00' 

C22 11'54'27" 799.50' 166.16' 83.38' 165.86 ' 
C23 22'55 '26" 650.00' 260.06' 131.79' 258.33' 
C24 10'41'33" 900.00' 167.96' 84.22' 167.71' 
C25 01'S1'59" 1972.00' 64.23' 32 .12' 64.23' 
C26 10'S3'13" 628.00' 119.33' 59.84' 119.15' 
C27 05'43'47" 200.00' 20.00' 10.01' 19.99' 
C28 Ol'S \ '59" 2000.00' 65.15' 32.58' 65.1 4' 
C29 1D'53'13" 600.00' 114.01' 57.18' 113.84' 
C30 05'46 '4 8" 200.00' 20.18' 10.10' 20.17' 
C31 04'54'57" 2000.00' 171.59' 85. 85' 171.54' 
C32 06'37'48" 1972.00' 228.19' 114.22 ' 228.06' 
C33 07'42'12" 1450.00' 194.95' 97 .62' 194.80' 
C34 1S'19' 19" 430.00' 114. 99 ' 57. 84' 114.65' 
C35 15'22'36" 230.00' 61. 73' 31.05' 61.54' 

C36 24'22 '1 4" 530.00' 267.97' 136.04' 255.95' 
C37 26'43'57" 250.00' 116.64' 59. 40' 115.59' 
C38 17'S5'27" 260.25' 81.42' 41.04' 81.08' 
C39 2216'12" 200.00' 77. 74' 39.37' 77.25' 
C40 16'49 '00" 200.00 ' 58. 70' 29.56' 58.49' 
C42 08'00'38" 300.00' 41 .94' 21.01' 41.91' 
C43 07'2 1'26" 328.00' 42.12' 21.09' 42.09' 
C4 4 14 '2 4'07" 4 72.00' 118.6 4' 59.64' 118.33' 
C45 00'14 '58" 100.00' 0. 44 ' 0.22' 0.44 ' 

C63 04 '57'18" 2048.00' 177.11 ' 88.61' 177.05' 
C64 14'32'48" 500.00' 126.94' 63.81' 126.60' 
C65 18'01'35" 578.00' 181.85' 91.68' 181.10' 
C66 08'14'08" 300.00' 43.12' 21.6D' 43.08' 
C67 27'26'37" 200.00' 95.80' 48.84' 94.88' 
C68 08'02'12" 800.00' 112.21 ' 56.20' 112.1 2' 
C69 42'10'20" 300.00' 220.81' 115.68' 215.86' 
C70 27'46'14" 250.00' 121.17' 61.80' 119.99' 
C71 05'02'24" 2910.50' 256.02' 128.09' 255.93' 
C72 24'42'18" 500.00' 215.59' 109.50' 213.93' 
C73 26'55'27" 400.00' 187.97' 95.75' 186.24' 
C7 4 22'09'24" 400.00' 154.68' 78.32' 153.72' 
C75 15'56'37" 1300.00' 361.75' 182.05' 360.58' 
C76 16'02'00" 780.00' 218.27' 109.85' 217.56' 
C77 33'51'25" 200.00' 118.18' 60. 87' 116.47' 
C78 32 '26 '50" 250.00' 141.58' 72.74 ' 139.69' 
C79 28'48'35" 200.00' 100.S7' 51.37' 99.51' 
CBO 04'43 ' 17" 2000.00' 164.81' 82.45' 164.76' 
C81 25'30'45" 300.00' 133.SB' 67.92 ' 132.48 ' 
C82 06 '14 '26" 2800.00' 30 4.97' 152.63' 304 .82' 
C8 4 18'20'33" 14 75.00' 472.20' 238.14 ' 4 70.19' 
CBS 18'54' 58" 2501.00' 825.70' 416.6 4' 821.95' 
CB6 17'39'57" 2529.00' 779. 76' 393.00' 776.67' 

TOE & TOP OF BAN'< LINE TABLE 
LINE BEARING DISTANCE 
Ll NOO'S6'02"[ 189. 11 ' 
L2 NOO'S9'03"E 188.2S' 
u N01'05' 15"E 199.17' 
L4 N0\'05'15"[ 199.25' 
LS N01'02'22"VI 194.02' 
L6 N03'39'oo· w 197. 73' 
L7 N01'04'02"VI 194.S3' 
LB N03'37' 11 "VI 162.02' 
L9 N00'57'58"1: 191.14' 
LID N00'57'S8" [ 191 .22' 
Lll N05'22'38"E 223.38' 
L12 N00"11'13"E 13.59' 
L\3 N07'24'12"[ 206.39' 
L\4 N08'53'35"[ ss.ss· 
LI S N04'4 7' 45"1·1 220.50 ' 
Ll6 N04 '47'45"1V 223.23' 
L1 7 N00'50'18"E 205.20' 
LIB N00'50'1 8" : 205.14' 
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CURVE 
C1 
C2 
C3 
C4 
CB3 
CB4 
CBS 
CBS 
C93 
ClOD 
C101 
C102 
C103 
C104 
C105 
C106 
C107 
ClOB 
C109 
CliO 
C111 
C112 
C113 
C114 
Cl15 
C11 6 
C117 
C11B 
C1 19 
·:120 
C121 
;C122 

C123 
C12 4 
C125 
C126 
C127 
C128 

SECTION LINE & VERRADO CENTER LINE OF LOWFLOW CHANNEL E-o 
PROPERTY BOUNDARY LINE SEE CURVE TABLE FOR WID TH S < 

TUTHILL DIKE WASH 

END TOP OF CHAN~IE 
TOP QF SANK N 60733.0117, E 5!; 11 6.9235 

NORTH CST. 

"' 

SECTION LINE & VERRADO 
PROPERTY BOUNDARY UNI 

BEGIN TOE OF CHANNEL ~ "' 

" """·'"'· ' ,.,.,,., "" "" I I 
L19 

100 fl 

C147 

C142 C141 

~E~~~26°~6~;, ~H~~~f62195 -.....,,.,~_jC;;J1c!j6;!0 ___ .l<.!.-'-'"-\----r'\S 
BEGIN TOP OF CHANNEL Cl61 

N 61498.6823, E 53593.1228 TOE OF BANK & SOUTH CST. 

~ ... ~~~ 
CONTROL LINE ·'1~~ 

TOP OF BANK ·">\ o,O 
s'O\o• · 

TRACTOR WASH 

~~ 

~ 

~ 
TOE & TOP OF SANK CURVE TABLE TOE & TOP OF BANK CURVE TABLE TOE & TOP OF BANK CURVE TABLE TOE & TOP OF BANK LINE TABLE 

DELTA I RADIUS ARC TANGENT CHORD CURVE DELTA I RADIUS ARC TANGENT CHORD CURVE DELTA I RADIUS ARC TANGENT CHORD LINt BEAKING DISTANCE 
13'1 3'20" 1 600.00' 13B.46' 69.54' 138.16' C129 08'22'37" 11000.00' 146.21' 73.23' 146.08' Cl68 1B'06'17"1 150.00' 47.40' 23.90' 47.20' L1 9 N54 '01'50" W 352.41' 
13'21'33" 1 600.DO' 139.90' 70.27' 139.SB' C130 06'59'14"1 556.09' 67.81' 33.95' 67.77' C169 27'13'41"1 175.00' 83.16' 42.38' 82.38' L20 564 '4 2'03"E 99.54' 

27"06'59"1 570.00' 269.76' 137.46' 267.25' C131 23'13'04 "I 16o.oo· 64.84' 32.87' 64.39' C170 02 '28'48"12500.00' 10B.21' 54.12' 108.20' L21 553'58'15"E 373.82' 
22'26'03"1 800.00' 313.24' 158.65' 311 .24 ' C132 29'18'29"1 255.24' 130.56' 66. 74 ' 129.14' C171 77'01'50"1 15.00' 20.17' 11.94 ' 18.68' L22 559'25'03"E 75.51' 
1B'31 '33"1 570.00' 1B4.30' 92.96' 1B3.50' C133 52'39'51" I 128.50' 118.11' 63.60' 114.00' C174 22 ·04'52" I 48.oo· 1B.50' 9.37' 18.3B' L23 S50'24'09"E 328.67' 
18'20'33"I147S.oo· 472.20' 23B.14' 470.19' C134 08'54'07" I 575.84' 89.47' 44.82' 89.38' C175 1 01'28'54"1 29.00' 51.36' 35.48' 44.91 ' L24 S42'11'1 5"E 59.46' 
1B'54'5B" I2501.00' B25.70' 416.64' 821.95' C136 19 'DB'57" I 52o.oo· 173.79' 87.71' 172.98' C176 02'38'59"1 250.00' 11 .56' 5.78' 11.56' L26 N60'02'3o"w 15.67' 
17"39'57"12529.00' 779.76' 393.00' 776.67' C137 29'15'57" I 20o.oo· 102.16' 52.22' 101.05' C177 12'22'04"1 649.15' 140.12' 70.33' 139.85' L27 N55 '08'5 2"w 82.10' 
16'3B'1B"I1500.00' 435.59' 219.34' 434.06' C138 25'49'58"1 190.00' 85.66' 43.57' 84.94' C178 oo·5s' 33"l4866.oo· 78.63' 39. 32' 7B.63' uo N22'04' 52"E 14.12' 
56 '4B'18"1 150.00' 14B.72' Bl.ll' 142. 70' C139 08'19'42"1 760.00' 110.47' 55.33' 110.37' C179 28'37'05"1 185.01' 92.41' 47.19' 91 .45' U1 S72'41'56"W 27.30' 
15'09'51" 1 500.00' 132.33' 66.56' 131 .95' C140 09'00'54 "I 48o.oo· 75.52' 37.84' 75.45' C180 43'33'04" 1 100.00' 76 .01' 39.95' 74.19' U2 N80'42'41 " W 45.63' 
39'39'09"1 150.00' 103.81' 54.08' 101.75' C141 02 '3B'21"1 394. 75' 18.18' 9.09 ' 18.18' C181 62'05'31"1 100.00' 108.37' 60.20' 103.15' L33 N.30 '48'41 "W 18.69' 
80'27'14"1 250.00' 351 .05' 211 .47' 322.91 ' C142 07'22'38"11000.00' 128. 76 ' 64.47' 128.67' C182 46'07'11"1 40.00' 32.20' 17.03' 31 .34 ' U 4 545'12'33"E 74.97' 
53'05'45" 1 150.00' 139.00' 74.94 ' 134.0B' C143 02 '2B'S9"I2061.35' B9.34' 44.67' 89.33' Cl83 43'46'09" 1 320.00' 244.45' 128.54' 23B.55' us N2 1'01'32"W 1.54 ' 
02'03'06" 1 600.00' 21 .49' 10.74' 21 .4B' C144 03'02'30"1 1 00.00' 5.31' 2.66' 5.31' C184 11 '23'17" I soo.oo· 99.38' 49.85' 99.22' U8 N11'4 7' 4Q"W 140.24 ' 
1414'15"1 BOO.OO' 19B.79' 99.91' 19B.2B' C145 1 0'45'39"1 350.00' 65.73' 32.96' 65.64' C185 20'40'11" I 22o.oo· 79.37' 40.12' 7B.94' L39 soo·oo·oo"w 57.89 ' 

29'55'46'1 300.00' 156.71' 80.19' 154.93' C146 07"59'24" 1 B67.50' 120.98' 60.59' 120.88' C186 0 7'43' 4 r I 760. n· 102.63' 51.39' 102.55' L40 S22'28'22"W 34.50 ' 
40'03 '56" 150.00' 104.89' 54.69' 102.77' C147 00'53'52" 1 500.00' 7.83' 3.92 ' 7.83' C187 37'07'08" 1 200.00' 129.57' 67.15' 127.31 ' L41 S2 2'05'23"W 40. 24 ' 
82'21 '23" 194.00' 27B.85' 169. 70' 255.46 ' C148 04'43'44" 12172.53' 179.31' 89.70' 179.25' C18B 11·o9·24 ·I 275.oo· 53.4 7' 26.82' 53.38' L4 2 N00'2 7' 47"E 193. 49 ' 
03'25'05" 500.00' 29.83' 14.92' 29.82 ' C149 13'23'22"1 779.51 ' 182.16' 91 .50 ' 181 .75' C189 26 '45 '30" 1 245.00' 114.42' 5B.27' 113.38' L4 3 N00'04'31"E 194.0 2' 
26'10'33" 500.00' 22B.43' 116.24' 226.44 ' C150 09'37'42" I 3oo.oo· 50.41' 25.27' 50.35' C190 10'09'31 " 1 640.53' 113.57' 56.93' 113.42' L4 4 S16'01'20"E 26 .16 ' 
17"12'18' 950.00' 2B5.27' 143.72' 284.20' C151 24'33'34"1 499.64' 214.17' 108.75' 212.53' C191 08'45'24"1 500.00' 76.42' 38.28' 76.34' L4 5 S16 '06' 39"E 39.98' 
19'0B'27" 1010.00' 337.41 ' 170.29' 335.BS' C152 02'55'40"1 500.00' 25.55' 12.78' 25.55' C192 OB'28'12"12700.00' 399.14' 199.93' 398.77' L46 NOO'OO'OO"E 11 .57' 
15'19'05" 300.00' B0.21 ' 40.34' 79.97' C153 19'20'00" 1 210.00' 70.B6' 35. 77' 70.52' C193 1 o·46'04 " I 40o.oo· 75.17' 37. 70' 75.06 ' 
15'08'50" 1000.00' 264.37' 132.96' 263.60' C154 14'18'11" I 839.76' 209.63' 105.36' 209.09' C194 03'27'42"13000.00' 1B1.25' 90.65' 181.22 ' 
19 '57'04 " 700.00' 243. 75' 123.12' 242.52' C155 05'08'06"1 595.00' 53.33' 26.68' 53.31' C197 19'01'01"1 60.00' 19.91' 10.(5' 19.82' 
13'1B'4Q" 1000.00' 232.32' 116.69' 231 .80' C156 20'21'41" I 346.32' 123.07' 62.19' 122.43' C198 13'24' 42"1 500.00' 11 7.0 4' 58.79' 116.77' 
02'15'50" 1000.00' 39.51' 19.76' 39.51 ' C157 17'19'41"1 200.00' 60. 49 ' 30.48 ' 60.26' C199 07'36' 33"1 340.00' 45.15' 22. [,1' 45.12' 
26'27'25" 250.00' 115.44' SB.77' 114.42' C158 15'45'57"1 457.B8' 125.99' 63.40' 125.60' C200 22'32'19" I 40o.oo· 157.35' 79. ;'1' 156.34' 
33'00'35" 300.00' 172.B4' BB.B9 ' 170.46' C159 07'55'00"1 1 00.00' 13.82' 6.92' 13.81' C201 05'04'07"1 500.00' 44.23' 22.13' 44 .22' 
04'41'01" 800.00' 65.39' 32.72' 65.38' C160 02'50'34"11255.35' 62.29' 31.15' 62.28' C202 16'58'20"1 470.00' 139.22' 70.13' 138.72' 
23'28'39" 750.00' 307.32' 155.85' 305.17' Cl61 24'13'46"1 220.00' 93.03' 47.22' 92.34 ' C203 17'37'33"1 400.00' 123.05' 62.C2' 122.57 ' 
IB'22'41" 350.00' 112.27' 56.62' 111. 78' C162 00'39'53"14554.46' 52.84' 26.42' 52.84' C204 30'18'07" I 67.oo· 35.43' 18.14' 35.02' 
32'51'25" 1BO.OO' 103.22' 53.07' 101 .81' C163 31'12' 4 7" 1 1 95.00' 106.23' 54.47' 104.92' C205 22'28'22"1 50.00' 19.61' 9. ~ 3' 19.49' 
41'52'22" 32 4. 76' 237.34' 124.25' 232.09' C154 49 '48'15" 1 660.00' 573. 70' 306.39' 555.81' C206 22'05'23" I 5o.oo· 19.28' 9. ;·6 ' 19.16' 
09'53'32" 643.31 ' 111 .07' 55.67' 110.93' C165 21 '29 '18"1 100.00' 37.50' 18.98' 37.28' C207 16'34'25" 1 50.00' 14.46' 7. ~ a· 14.41' 
18'31'02' 352.00' 113. 76 ' S7.3B' 113.27' C166 32'54'03"1 300.00' 172.27' 88.58' 169.91' C208 16'05'50" I 5o.oo · 14.05' 7.07' 14.00' 
26'44'37" 330.27' 154.16' 78.51' 152. 76 ' C167 19'42'00"1 800.00' 275.07' 138.90' 273. 71' C209 30 '53 '11"1 100.00' 53.91' 27.£3 ' 53.26' 

LOWFLOW CHANNEL CENTERLINE CURVE TABLE 
CURVE I DELTA I RADIUS I ARC I TANGENT I CHORD I WIDTH 
CCI I 10 '45' 46"1 IOO.oo· I 18.78' I 9.42' I 1B.76' 15.00' 
c c 2 I 33'37'18" 1 1 oo.oo· I 58.6B' I 30.21'1 57.84' I s.oo· 
CC3 I 09'09'04 " 1 100.00 ' I 15.97' I 8.00' I 15.95' l5.oo· 
CC 4 I 11'31'12"1 1 00.00' I 20. II' I I 0.09' 1 20.07' 110.00' 
c cs I 13'49'24"1 sd.oo· I 12.06' I 6.06'1 12.03' l1o.oo· 
CC6 I 21'09'58"1 50.00' I 1B.47' I 9.34'1 IB.37' llo.oo· 
CC7 I 22'32 '25"1 200.00' I 78.68' I 39.86'1 7B.I7' 110.00' 
CCB I 09 '04' 16"1 200.00' I 31.66' I 15.86'1 31.63' IIO.oo· 
ccg I 26'32'3B"I 100.oo· I 46.33' I 23.59 ' 1 45.91' I1D.oo· 
CC 10 I 19'20' 4B"I 100 .oo· I 33.77' I 17.05'1 33.61' l1o.ao· 
cc 11 I 04'48'00"1 10o.oo· I 8. 38' I 4.19' 1 B . .JB' l 5.oa· 
cc12 I 09'30'04" 1 3oo.oo· I 49 . 75' I 24.93' I 49.69' l5.oo' 
CC 13 I 10'01'09"1 300.00 ' I 52.46' I 26.30'1 52.39' 110.00' 
CC14 I 16'22'22"1 300.0D' I B5.73' I 43.16' 1 B5.44' l 10.oo· 
CC1 5 I 07'15'01" 1 300 .00' I 37.96' I 19.01' 1 37.94 ' llo.oo· 
CC16 I 07'1 4'02" 1 30o.oo' I 37.88' I 18.96' 1 37.85' l5.oo· 
cc17 1 23'13'01 " 1 10o.oo· I 40.52' I 20.54 ' 1 40.24' l5.oo· 
CC1B I 27'55'1 4" 1 300.00' I 146.19' I 74:58'1 144.75' llo.oo· 
CC23 I 08'23'24"1 100.0D' I 14.64' I 7.33'1 14.63' l5.oo· 
CC24 I 06'16'25"1 5o.oo· I 5.47' I 2.74'1 5.47' l1o.oo· 
CC25 I 31'24'34 " 1 30o.or I 164.47' I 84.36'1 162.41' l5.oo· 
CC26 I 26'45' 3o"l 22o.oo· I 102.74' I 52.33'1 101.81' l5.oo' 
CC27 I 16'26'34'' 1 300.00' I B6.09' I 43.34'1 85.80' l5.oo· 
CC28 I 28'32'55"1 225.00' I 112.11' I 57.2•'1 110.95' l1o.oo· 
CC31 I 03'36 '1 8" 1 5oo .oo· I 31.46' I 15.74' 1 31 .46' l7.oo· 
CC32 I 22'19'08"I14BO.oo· I 576.52 ' I 291.96'1 572.8B' l7 .oo· 
CC35 I 13'47'3B"I 5o. oo· I 12.04' I 6.05' 1 12.D1' 15.00' 
CC36 I 17'38'27"1 450.00' I 13B.55 ' I 69.83' I 13B.ao · l5 .oa· 
CC37 I 06 '50'2 5"1 25o.oo· I 29.B5' I 14.94 ' 1 29.83' l5.oo· 
CC3B I 34'36'16" 1 430.00' I 259.70' I 133.95' 1 255.7B' I 5.oo· 
CC39 I 29 '50' 11" I 600.00' I 312.45' I 159 .85' 1 30B.93 ' l5.oa· 
CC40 I 29'21' 26 " 1 200.00 ' I 102.4B' I 52.39' 1 10 1.36 ' l5.oa· 
CC41 I 33'57 '04"1 20o.oo· I 11B.51 ' I 61 .05' 1 116.79 ' l 5.oo· 
CC42 I 04'03'34"1 Boo.oo· I 56.6B' I 28.35' 1 56 .67' l 5.oo· 
CC43 I 30'56'41"1 400.00' I 2 16.04' I 110.72'1 21 3. 42' l5.oa· 
CC44 I 08'40'0o" l 5oo.oo· I 75.63' I 37.89 ' 1 75.56' l5.oo· 
CC45 I 15'02'59"1 550.00' I 144.47' I 72.65'1 144.05' l5.oo· 
CC46 I 30'27'34"1 600.oo' I 318.97' I 163.35'1 31 5.23' ls.oo· 
CC47 I 02'05' 44"13095.00' I 113.20' I 56.60' I 113.19' l1o.oo· 
CC4B I 17'24'59" 1 BOO.oo· I 243.1B' I 122.53'1 242.24' l1o.oo· 
CC49 I 38'04'01"1 20o.oo· I 132. B8' I 69.oo' l 130.45' 14.00' 
CCSEI. I 23'28' 32" 1 250.00' I 102.43' I 51.94'1 101 .72' 14.00' 
CC1 08 I 24'1 9'35" 11500.00' I 6 36.B6 ' I 323.30' 1 632.09 ' ls.oa· 
CC109 I 40'01'57" 1 20o.oo· I 139.74' I 72.86' 1 136.91 ' ls.oo· 
cc110 I 34'20'36"1 145.oo· I 86. 91' I 44.81 ' 1 85.6 2' I 5.oa· 
c c111 I 13'27'30"1 255.00' I 59 . 90' I 30.09' I 59. 76 ' 15. 00' 
CC112 I 08'40'34"1 430.00' I 65.1 1' I 32.62' 1 65.05' ls .oo· 

~~~~~;+-~~~~~~4-~~~~~~~~~~~~ 
CC11 5 I 26'14' 24"1 200.00' I 91 .50 ' I 46 .62' 1 90.80' 15.00' 
CC116 I 12 '20'02"1 soo.oo· I 107.63' I 54 .03' I 107.43' l 5.oo· 
cc1221 D8'13'42"18oo.oo· 1 114.89' 1 57.54'1 114.79 ' l5.oo· 
CC123 I 11'34'49"1 5oo.oo· I 101.06' I 50.70' 1 100.88' ls .oo· 
CC12 4 I 32'06'43"1 150.00' I 84 .07' I 43.17'1 82.97' l s .oo· 

LOWFLOW CHANNEL CENTERLI NE LINE TABLE 
LINt tlt AI<ING I DISTANCE I WIDTH 
Cll I 555'08'24"E I 40.36' l5.oo· 
CL2 I S56'29' 32"E I 72.80' I 5.00' 
cu I S61'10'00"E I 52.68' 15.00' 
CL4 1 5 71'55'46"E I 132.9 4' l 5.oo· 
CLS I N4B'21'37"W I 58.41 ' I 5.00' 
CL6 I N48 '16'06"W I 55. 37' 15. 00' 
CL 7 I N45 '51'59"W I 60. 23' 15.00 ' 
CL8 I N41'01'35"W I 59.59'1 5.00' 
CL9 I N3B'58'01 " W I 44 .13' I 5.00' 
CLI O I N72'35 '1B"W I 5. 62' 15.00' 
Clll I N63'26'15" W I 25.92 ' I 5.00 ' 
CL12 1 N54 '29 '39"w I 133. 56' I I O.oo· 
CL1 3 I N55'2B'OO"W I 61.34' 110.00' 
CL1 4 I N43 '56'4B" W I 42 .74'110.00' 
CL15 I N30 '07'24"W I 14.27' 110.00' 
CL 16 I N51'17'22"W I 24.89 ' 110.00' 
CL1 7 1 N73'49' 47"W I 18.30 ' 110.00' 
CL1 8 I N 74'51'06"W I 26.54 ' 110.00' 
CL1 9I N65 '46 '50" W I 7.30' 110.00' 
CL20I N39 '14'12 " W I 3.38' 110.00' 
CL21 I N36'24'53" w I 35.05' 110.00' 
CL221 N55'45 '41 " W I 119.92' 110.00' 
CL23 I N50'57'41 " W I 103.19' 15.00' 
CL2 4I N49'35'06"W I 76.28' 15.00' 
CL25I N40'05'02"w I 66.23' I 5.00' 
CL26 I N50'06'11"W I 32 .85' 110.00' 
CL2 7I N66 '28'33"W I 34 J3' 110.00' I CL281 NS9'13'32"W I 40.09' .15.00' 
CL29 N51 '59 '31"W 60.11' ~ 
CUO I N75'12'3 2"W I 5 7.68' 1 5.00' 
CUl l N79'15'32"W I 45.73' 1 5.00' 
CU2 1 N51'20'18"W I 49.11 ' 110.00' 
CU61 S30'02 '13"E I 80.18' ls.oo' 
CU7 1 N30'48' 41"W I 22.51' 15.00' 
cual N00'27' 47"E I 12us· ls.oo· 
CL 42 I S1 2'55'50"E I 38 81 ' I s .oo· 
CL43I SOB'22 '27"E I 9U1' 17.00' 
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SECTION UNE & VERRAOO 
PROPERTY BOUNDARY UNE 

N-~ ~m toO 
~~ 
~N 
z 

TUTHILL 

BEGIN TOE OF CH ANNEL 
N 60862.9108. E 55172.0633 

DIKE WASH 

"" z 
0 

END TOE OF CHANNEL 
N 61256.2455, E 55133.4046 

END TOP OF CHANNEL 
N 61236.3155. E 55152.2943 

7 c::=-----.. ~;---=z:: 

~~ iT 
I Inch • tOO !L 

TOE & TOP OF SANK CURVE TABLE 
CURVE DELTA RADIUS ARC TANGENT 
C210 03'55'02" 100.00' 6.84' 3.42' 
C2 11 21 '1 7'35" 317.65' 118.05' 59.71' 
C212 54 '26'10" 50.00' 47.50' 25. 72' 
C213 29'43'35" 100.00' 51.88' 26.54' 
C214 23'38 '46 " 133.00' 54.89' 27.8 4' 
C215 05'10'03" 76.00' 6.85' 3.43' 
C216 03 '43'23" 100.00' 6.50' 3.25' 
C217 23'51 '59" 100.00' 41.65' 21.13' 
C218 06 '15'35" 750.00' 81.94' 41.01' 
C219 50 '53'50" 56.87' 50.52' 27.06' 
C220 26'20'25" 213.35' 98.08' 49.92' 
C221 19'47'51" 328.00' 113.33' 57.24' 
C222 27'05' 45" 133.00' 62.90' 32 .05' 

TOE & TOP OF BANK UNE TABLE 

CHORD 
6.84' 

117.37' 
45. 74' 

UN[ BEARING DISTAN CE 
L47 N2 0'10'48"W 76 77' 
L48 N20'47'J4"W 80.08' 
L49 NOI'I J'SJ"E 5000' 

51.30' 
54.50' 

6.85' 
6.50' 

41.35' 
81.90' 
48.87' 
97.22' 

112.77' 
62.31' 

LSD NOO'OO'OO"E 82.~7 ' 

L5 1 N54'26'1Q"W 56.92' 
L52 N2 4'42'35" W 136.56' 
L53 N03'27'58"E 90.10' 
l54 N01'42'04 " W 37 JQ' 
L55 N03'28'17"E 77.54' 
L56 N23'37'28"W 53.59' 
L57 N20 '47'37"W 84.04' 
L58 N24'J0'59''W 64.49' 
L59 N54'3ll'3J"W 59. 73' 
L60 N0.3 '4A '44"W 50.00' 
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CONSTRUCTION NOTES 
CONSTRUCT EARTHEN CHANNEL PER TYPICAL 
SECTION A-A ON SHEET 2. 

CONSTRUCT LOW-FLOW CHANNEL PER 
ALIGNMENT & CONTROL, SHEETS 3 -5. 

CONSTRUCT GRADE CONTROL STRUCTURE W1 TH 
LOOSE RIP-RAP PER TYPICAL DETAIL 2 
AND GRADATION TABLE, SHEET 2. 
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CONSTRUCTION NOTES 
CONSTRUCT EARTHEN CHANNEL PER TYPICAL 
SECTION A-A ON SHEET 2. 

CONSTRUCT LOW-FLOW CHANNEL PER 
ALIGNMENT & CONTROL, SHEETS 3-5. 

CON STRUCT GRADE CONTROL STRUCTURE WI TH 
LOOSE RIP-RAP PER TYPICAL DETAIL 2 
AND GRADATION TABLE, SHEET 2. 

INSTALL LOOSE RIP- RAP (TYPE I) 2.0' DEEP. 

INSTALL 36" CLASS Ill R.G.R.C.P . PIPE. 

CON STRUCT END SECTION PER DETAIL ON SHEET 
2. 

@; INSTALL PIPE PLUG PER M.A.G. STD. OIL. 427. 
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CONSTRUCTION NOTES 
(jJ INSTALL LOOSE RIP-RAP (TYPE II) 3.0' DEEP. 

0 INSTALL LOOSE RIP-RAP (TYPE I) 2.0' DEEP. 

,..-:;...., CONSTRUCT PNUEfAATICALLY PLACED MORTAR 
D LINING PER SECTION C-C, SHEET 3. 

~ CONSTRUCT PNUEfAATICALLY PLACED MORTAR 
\::.) LINING PER SECTION D-0, SHEET 3. 

~ CONSTRUCT PNUEfAATICALLY PLACED MORTAR 
\:..J LINING PER SECTION E-E, SHEET 3. 

.<).. TRANSITION CHANNEL BANK PROTECTION TO DROP 
~ STRUCTURE LINING. 

6 CONSTRUCT CONCRETE CUTOfF WALL PER 
~ SECTIONS, C-C, 0 - 0 & E-E. SHEET 3. 

.<).. INSTALL 12' HOPE STORM DRAIN PIPE. fAlTERED 
~ END TO MATCH SLOPE. INSTALL DEBRIS SCREEN 

AT fA I TERED PIPE ENDS. 

@ INSTALL END SECTION PER M.A.G. STD. DET. 54 5. 

GJ INSTALL LOOSE RIP-RAP (TYPE I) 2.0' DEEP. 

~ INSTALL 18' HOPE STORM DRAIN PIPE. INSTALL 
'C:J MITERED END SECTION 'MTH TRASH RACK 

MATCHING SLOPE AT INLET SIDE OF STORfA DRAIN. 
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SUPPLEMENTAL 
EROSION CONTROL SPECIFICATIONS 

WORK DESCRIPTION 

This work shall consist of furnishing and installing erosion control 'leote:ct iles, gobions or other 
erosion protection material in accordance with the lines, grade, des1gn and dimensions shown 
in the drawings and as specified here. 

¥~~t~x~~f~x~~ee s~eo~lte~~lt~co5~~~s~~ ~~c~Y~~~Lcu~a,T:r~ ~:r,;:; i~ra 0~~~~v;vdene1~~~ic. 
Fibers used in manufacture of the geotcxtile shall be composed 
of long chain polymer ic fil aments. lhey shall be formed into o network such that the filaments 

~ofe~r~~~ rse~~;ln c~;;';~~~ior~~~~~o~~~~i/ee~~~;; t~r ~~~~e oJ~~r ·T~~c~~~~~~x~~v~~~~~· coT~~~~ 
stabilizers and/or inhibitors to make the fibers resi stant to deterioration result in9 from exposure 
to sunli9ht or heat. The geotextile shall be free of defects or flows which significantly affect 
its phy~ucot and/or filtering properties. 

TABLE "A" 
PHYSICAL REQUIREMENTS-EROSION CONTROL 

NONWOVEN GEOTEXTILE 

Property Units Numeric Value Test Method 
Grab Tensile Strenqth lb 200 ASTM 0 4632 
Grab Elongation :.; 50 ASTM 0 4632 
Seam Strenqth lb 200 ASTM 0 4632 
Puncture Strength lb 130 ASH.4 0 4833 
Mullen Burst Strenqth lb/in' 400 ASTM 0 3786 
Trapezoid Teor lb 80 ASTM 0 4533 
Permittivity Sec-• 1.4 ASTM 0 4491 
Ultraviolet Stability % :.; 70/500 Hrs ASTM 0 4355 
Apparent Opening Size u.s. 80 ASTM D 4751 

Standard 
Sieve 

~~Y n~:;~~\~dl ;~:uf~ ~er~~s=~~~~ m~n~;tu~r ~~~~oegde t~o~l ;;,~~i~su~i·:~luo;5yo1~e 0ofw~~~~/epsr~~~ip~tm 
direction. Lot sampled according to ASTM 4354 "Practice for Sampling of Ceosynthetics fo r 
Testing ". 

Conformance of geotextiles to specification property requirements shall be based on ASTM 
0 4759, '"Practice for Determining the Specification Conformance of Geosynthetics... Owner 
will require a letter from the manufacturer certifying that the geotextiles fu rni shed meet 
specificat ion requirements. 

If field seams ore required by owner, values apply to both field and factory . 

~e~~~~~ete~hif,~~n\h~0~1e~~~~~e~J~~g g=~it;;i~1~ ~~~~~s~;ra~C:.t ~7 n~"t,;:~o~~~~ f~~hg~~f~xi~le be 

~;po~~d A~~Mul~~81~~~ 1 :1;hu\d~or,:,e~~0e~t~~ccoet~~~~gs[~~~~~~n o~~Y~·anJI~~g g~~~~=~~~x~i~e0~L. be R~~se l ed 
sho~ be stored in o manner which protects them from the elements. If stored outdoors, they 
sholl be eleva ted and protected with o waterproof cover. 

Geatextile Placement : The geolextile shall be placed on o smooth graded surface approved 
by the owner. The geotextile shall be placed in such o manner that will not excessively stretch 
or tear upon placement of the overlying materiels. Core should be token to place the 

~~~t~xnt~e ~~~ i~~~~~~~le~on~~~th0~ii~hg t~; ~~~~ gs:0ct~xW~t 5~~11 v~~d 0s~ca0c~~li~~~~ ~~;;~:~ tt~: ~;:e~7ing 
key trenches of aprons at the crest and toe of slope. 

~~~~~ebt~le s~~~~\s t~h~~e b~P~~:~ ~r ~~~he~w~:~.mintfve~ra~;!~ta~~~~~S 5~~~~ a~~~~P~ ~i~i;,~"n,ms 
overlap of 3 feet. Overlaps shall be constructed with the upstream sheet placed over the 
downstream sheet or the upslofce sheet placed over tho downslope sheet. All overlaps shall be 

~~~e~o age 3J~~~t-~~n~~~~!~er~o 1d8~~:chaevser:~~g:n sf~~~epi~~rl~2in¥::i~~~~~~tr:~~ ~~odce,r~~e"J · wi~n~ 1.5 
inch diameter washer at the other. 

~~~~tr~~~~~n~e ~o~t~,::i~~~~d cg~~:~~m~onsht~t o;~i~e~0o~t~;i~~~io;ep~~c~~e a~e~~:x~l~nt~~~firs 
expense. Damaged geotextile shall be removed or repaired os directed by the owner. The 
patch shall extend 3 feet beyond the perimeter of the tear or damage and be pinned on .3-foot 
centers. 

In the event that installation of the Gabion/Mottress and /or Stone demonstrates excessive 
damage/puncture to the geotextile, in the opinion of the owner. The contractor shall install 
a two inch grovel blanket between the geotextile and the Gobion/Mcttress ot the contractor's 
sole expense. 

Granular bedding may be used in lieu ot geotextile. Granular bedding shall be 4" thick, 
3'" minus graded grovel. 

Cobion/~ottress Stone: Stone placement shall begin ot the Gobion/Mottress toe and proceed 
up the slope. Stone shall not be dropped onto the geotextile from a height of more than 1 foot 
unleu field trials demonstrate, to the approval of the inspector, that greater drop heights will 
not domoge/punc.ture the geotextile. Any geatextile dor;"oged during cfclocement of stone shall 

~: ~~~~~~~~d o~s o~ 1 r~~~ee~t~~leth:u~s~ft~~ia~1 ft~: s~~~~.oct~[o~eexfh~~~e~onfo~~rf~e T~~~~~~B~~oll not 

TABLE "B" 
BOX GABION STONE GABION MAITRESS STONE 

0... - 4" 0... = 3" 

0.. - 6" 0.. - 4.5" 

0.... - 8" 10... = 6" 

Box Cobian/Cobian Mattress: Gobions and mattresses ~hall be fabricated in such a manner 
that the sides, ends, lid and diaphragms con be assembled at the construction si te int o 
rectangular units of the specified sizes . Gobions and mattresses ore to be single unit 
construction, the bose, ends and sides either to be wuven into o single unit or one edge of these 
members connected to the bose section of the unit in such a manner that st rength and flexibility 
at the point of connection is at least equal to that oi the mesh. 

~hf~e b~hee~~~ath d~:id~e bgo~~n h~~ ~~~tr:rsth~x~~~! ir~e:hor~z~;t~\o;~~:~ ~~e ~~~b~;dyor01m~!rcss 
gobions or martresses, info ce~s w~ose length does not exceed the horizontal width . The 
gobions and mattresses shall be furnished with necess.::uy diaphragms secured in proper position 
on the bose section in such a manner that no odditic,nol tying ot this juncture will be necessary. 

j~lin~:ri,r;;:~e:d egie~yi~~ r~~i~~~vo~ne~ ~g~~re~~et!a~re t~~ ~~m~e~~~~rh s~~vel~~eta~ry bo~u7~e s~e~~t the 

i~o~i~~~~ ~~~t~ft~~est~e s~~~t csoo"ft~~ ~~~ i ,;,huemp~~ie~t ~)~~~in~~~oilsihe s~~~~ ~~~~ ~= n~,~~e~y 
machine with sufficient hand work to accomplish requi,·ements of this specification. 

Three foot high cells shall be filled in three lifts. Tw(J connecting tie wires shalt be placed 
between each lift in each ce ll. Core shall be token tu pro tect the vertical panels and diaphragms 
from being bent during filling operat ions. 

The lost lift of stone in each cell shall be level with ! he top of th e gobion or mattress in order 
to properly c lose the lid and provide on even surface. 

All gobion and mattress units shall be periodically ti ec or continuously laced together using 

~:t:edegne tr~~~· i~a~~d:~ t~s f~r~h~~~iino~~~~ ~~n~~~:~~tir~lruec~G~!: ot 6-inch maximum spacing 

Box gobions shell be fabricated from zinc cooled BxlO mesh steel wire meeting : 

Mesh Open;ng: Hex Nom 3 -1/4" x 4-1/2" 
Mesh Wire: 0 . 120" Nom.Olom., ./sq.ft zinc coating 
Selvedge Wire: 0. 1535" Nom. Diom. , 0.90 ozs./sq .f t. zinc coating 
Lacing Wire: 0 .0866" Nom. Diom., 0 .70 ozs./sq.ft. zinc cooling 

Box gobions shell be MACCAFERRI gobions or approved equal . 

Cobian Mattresses shall be fabricated from zinc coated 8x 10 mesh steel wire meeting: 

~esh Opening: Hex Nom 3-1/4 .. x 4-1/2• 
~esh Wire: 0. 120" Nom.Diom., ./sq.ft zinc coating 
Selvedge Wire: 0.1535" Nom. Diom., 0.90 ozs.jsq.ft. zinc cooling 
Lac ing Wire: 0.0866" Nom. Oiom ., 0. 70 ozs./sq. ft. zinc coat ing 

Cobian mattresses shall be MACCAFERRI Reno Mottress~ s or approved equal. 
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Exhibit C Study Work Maps 
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-Exhibit D Annotated FIRM Panels 
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