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Federal Emergency Management Agency

Washington, D.C. 20472 RECEIVED
0cT 08 2002 0CT 15 2002
CERTIFIED MAIL IN REPLY REFER TO: WOOD / PATEL
RETURN RECEIPT REQUESTED Case No.: 02-09-1060R
The Honorable Don Stapley Community: Maricopa County, AZ
Chairman, Maricopa County Community No.: 040037
Board of Supervisors
301 West Jefferson, 10th Floor 104

Phoenix, AZ 85003

Dear Mr. Stapley:

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 Buckeye, AZ.," Sheet 3A, all prepared by Wood, Patel &
Associates, Inc., and dated April 17, 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 1-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
100 feet downstream of the 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 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 of Indian 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 of the 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 of the 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.)

® 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 floodway 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 floodway 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




the nature of the maintenance activities, the frequency with which they will be performed, and
the title of the local community official who will be responsible for ensuring that the
maintenance activities are accomplished.

e 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 if the 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 responsibility for maintenance of the modified channels and culvert rests with your community.

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

Sincerely,

//f//;‘, 7Y C_//—f}-——

Max H. Yuan, P.E., Project Engineer For:  Matthew B. Miller, P.E., Chief

Hazards Study Branch Hazards Study Branch

Federal Insurance and Federal Insurance and
Mitigation Administration 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.
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Baker
Engineering & Energy
Michael Baker Jr., Inc,

A Unit of Michael Boker Corporation

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

FAX (703) 960-8125

Fax Transmiittal

DATE AND TIME: 10/02/2022

TO: Mr. Ashok Patel and Mr. Shimin Zou
ORGANIZATION: Wood Patel

RECIPIENT'S FAX NO.: 602-335-8580

FROM: Sacha Tohme

MESSAGE:

Mr. Patel:

Please find attached the original e-mail with my comments. | have been trying
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): .._..Z_f’._

IF YOU DO NOT RECEIVE THE NUMBER OF PAGES INDICATED, PLEASE

CALIL. Sacha Tohme AT 703-960-8800 x3028 AS SOON 4SS POSSIBLE,
ChallengeUs.

\‘—
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From: Sacha Tohme

To: "APa’cel@WoodPatei.com“.GWIA.gatedom
Date: 10/2/02 12:37PM

Subject; Tuthill Dike Wash CLOMR

Ash,

Please forward this e-mail to your engineer.
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 cross sectior 1.894 and 3.535, in both WSEL anc¢ 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-RAS does)
and make the appropriate changes.

2-please make sure that the corrected effective model for tractor wash looks exactly identical fo 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 (HEG-2 doesn't show them in the topwidth, HEC-RAS does)
and make the appropriate changes, gpecifically 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 rezch (0.347)
instead of the slope area method

If you have any question, please call me

Sacha TOHME

Civil Associate

Michael Baker Jr. Inc.

3601 Eisenhower Avenue Suite 600
Alexandria, VA 22304

TEL: 703-9680-8800 x 3028

EAX: 703-960-9125
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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. | have received your revised HEC-RAS files by email and your review
comments by fax. Your revised HEC-RAS models look good to me. | modified the HEC-RAS models following
your instructions. Specifically, | modified the Corrected Effective HEC-RAS models for both Tuthill 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 final result.

| 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.

2051 West Northern Avenue, Suite 100
Phoenix, Arizona 85021

Phoenix: (602) 335-8500

Fax: (602) 335-8580

Email: szou@woodpatel.com

Website: www.woodpatel.com

10/2/2002
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From: Sacha Tohme

To: "APatel@WoodPatel.com".GWIA.gatedom
Date: 10/2/02 12:37PM

Subject: Tuthill Dike Wash CLOMR

Ash,

Please forward this e-mail to your engineer.
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 cross section 1,994 and 3.535, in both WSEL anc 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-RAS does)
and make the appropriate changes.

2-please make sure that the corrected effective model for tractor wash looks exactly identical 1o 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 doesri'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 rezch (0.347)
instead of the slope area method

If you have any question, please call me

Sacha TORME

Civil Associate

Michael Baker 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-f(AS Plan: FIS River: Tuthill Wash Reach: Tuthill

Reach | River Sta QTotal | MinChEl | WS.Elev | CrtWsS. | EG.Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude # Chi
w w S I T N M T Y ) (fs) (sa f) (f) B 0
Tuthill 0 | 4057.00/ 1033.00 1039.05‘ B 1038.12| 1040.10| 0.004404 | 8.24 492.20 123.11 0.73
Tuthil 0 4057.00  1033.00| 1039.06]  1038.12 104011 0.004368 8.22| 49363 123.25 072
‘ | ‘ | ‘
| Tuthill i0,075 | 4057.00 1035.00| 1040.85r 1039.70| 1041.56 0.002920 7.10 629.76 184.77 0.60
| Tuthill 10.075 4057.00 1035.00| 1040.84 | 1041.54 0.002833 6.98 618.25 163.36 0.59
‘ ‘ w ‘
| \ |
| 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 1 4057.00/| 1038.50 1043.27[ 1043.27/| 1045.10 0.007412 11.16 392.51 112.70 0.96
‘ | i ‘ | i ,
Tuthil 10.314 | 4057.00 1042.50 1047.92 1047.92 1048.78]  0.004322 777 651.13 504.73 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
‘ [ | | | |
|Tu!hi|| T‘0.415 [ 4057.00 1047.20‘ 1051.79‘ 1051.79 1052.60 0.006430 8.25| 733.66 607.37/| 0.84
| Tuthill 10.415 | 4057.00 | 1047.20| 1051.93| 1051.93 1053.03 0.007370 9.01 541.52 235.00 0.90
‘ | ‘
| Tuthill |0.54 ‘ 4057.00/ 1053.00 1057.55 1057.55 1058.47 0.005501 i 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
T
‘ ‘ | | |
Tuthill 10.634 | 4057.00 10564801 1061.82 1061.82/ 1063.23" 0.006126 10.44 | 515.91 21223 0.87
| Tuthill |0.634 | 4057.00| 1056.80 | 1061.82 1061.82/ 1063.30 0.006287; 10.57| 471.80 154.02 0.89
‘ \ : ; ; ‘ \ ‘
|
| Tuthil 10.729 | 4057.00 1060.70|  1065.38  1065.38]  1066.56 0.006406 8.95 530.83 277.68 0.86
Tuthil [0.729 | 4057.00]  1060.70 106533 1065.19 1066.77 0.007706 9.65| 423.27 131.48 0.93
| | |
Tuthill 0.823 “ 4057.00/ 1064.50 1070.90 1070.90 1073.07 0.007743‘ 11.84) 349.29 92.31 ! 0.98
Tuthill 10.823 4057.00‘ 1064.50 1070.96 1070.96 1073.07 0.007416 | 1158[ 354.61 92.56‘ 0.96
| ‘ |
Tuthil 0.917 4057.00 1069.30| 1074.75|  1074.68]  1076.72]  0.006807 11.34] 374.83 117.40 0.92
| Tuthill 10.917 4057.00 1069.30 1074.68| 1074.63 1076.72[ 0.007164 14.53 362.57 93.42 0.94
\ \ | |
Tuthil 1.012 | 4057.00 1075.70 1080.74 1080.74 1082.84 0.007957 11,63 352.76 9240 0.98|
Tuthil 11012 | 4057.00 1075.70 1080.77 1080.77 1082.83 0.007797 11.56 355.14] 9220 0.97
i ‘ i
| Tuthill 1.067 4061.00 1078.64 1085.05 1085.05 1088.23/ 0.002000 14.31 283.74 133.10, 1.00
[ Tuthill 1.067 4061.00 1078.64 1085.05 1085.05| 1088.23 0.002788 | 14.31| 283.74| 44.30! 1.00
‘ 1 ‘ | |
Tuthil 1.0885 Culvert 1 | |
| [ [ \ ‘
Tuthill 143 | 4061.00 1081.10 1093.00 1087.47 | 1093.56 0.000174 | 5.38 704.70 1242.92 0.33:
| Tuthill 1.11 [ 4061.00 1081.10 1093.06 1087447;I 1093.59 | 0.000221 6.15 709.20| 72.00| 0.31
f ‘ | | |
| Tuthill 1.118 550300{ 1081.50 1093.53/ | 1093.69 0.000064 3.05| 1724.18 180.00 OA18;
[ Tuthil [1.118 5503.00,  1081.50 1093.55 [ 109371 0.000063 3.05 1728.35 180.00 0.18)
[ [ |
| | ! |
}Tuthill 151862 5503.00 1082.00 1093.50 1093.74 0.000536/ 4.37| 1494.39| 220.00| 0.2_8J
| Tuthill |11.152 5503.00 1082.00 1093.52 [ 1093.76 0.000530 4.35 1499.54 220.00‘ 0.28/
| | | ; ;
| Tuthill }1.198 5503.00 1085.30 1093.47 | 1094.05 0.001667 7.00| 1077.93| 263.67 | 0.48
Tuthill |1.198 5503.00 1085.30 1093.49 { 1094.06 0.001640 6.96 1084.17 263.72/ 0.48
| : . ’ | : | }
Tuthill 11.26 6601.00 1091.50 1097.05 1097.05 1098.56 0.007110 1177 776.95 237.62 095/
Tuthill |1.26 6601.00 1091.50/ 1097.07 1097.07 1098.56 | 0.006990 11.70| 781.36 237.67 0.94
| | | |
Tuthill 11.287 6601.00 1094.00 1099.27 1099.27 1101 .02: 0.008099 10.68 631.64 193.45 0.98
Tuthill 11.287 ‘1 6601.00 1094.00| 1099.24 1099.24 | 1101.05| 0.008470‘ 10.81/ 613.02 171.04 0.99
‘ | ? ‘ ‘ ‘ T ‘ | ‘ |
| Tuthill ‘1313 | 6601.001 1095.00 1100.99 /| 1100.99 1103.07} 0.006659 | 12.58‘ 634.08/ 159.91! 0.95
| Tuthill 11.313 6601,00{ 1095.00 1101.12 1101.12 1103.06 ! 0.006055 12.19 654.75 159.86 0.91
: | | |
| Tuthill 11.322 660100\[ 1095.00] 1103.57 T 1103.71/ 0.000279 | 3.33| 2768.23 638.15 0.21
| Tuthill 11.322 6601.00 1095.00 1103.37 | 1103.64 0.000504 4.28 1616.88 233.40 0.27
| ! | | | |
| Tuthill ‘1,362 6225.00 | 1082.00! 1103.72 1091.24 1103.73| 0.000012/ 1.20‘ 7934.84 664.30 0.05
Tuthil 11.362 6225.00 1082.00 1103.58 1090.54 1103.69 0.000074 2.91] 2649.39) 222.61 012,
‘ | |
| Tuthill 1.422 6225.00 1098.50 1106.44 1106.44 1109.05 0.007805 12.96 480.19 92.21 1.00
Tuthill 11.422 2= 6225.001 ) 1098.50 1106.42 1106.42| 1109.05‘ 0.007899 13.02 478.18 92.06 1.01
B - |
L ‘ | ‘ \ |
| Tuthill ?1.518 | ¥ 76225.00‘ 1106.90 1113.73 1113.73| 1115.64‘ 0.006686 | 12.13; 705.13 223.93 0.94
| Tuthill |1.518 6225.00/ 1106.90 | 1114.24 1114.241 1116.98 0.007142| 13.35 485.52 100.28 0.98




HEC-RAS Plan: FIS River: Tuthill Wash Reach: Tuthill (Continued)

Reach River Sta Q Total Min ChEl | W.S.Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl | Flow Area Top Width Froude # Chl
| (cfs) | () | (ft) ‘ (ft) (ft) \ (fuft) (ft's) (sq ft) (ft)
| | ‘
| | S
| Tuthill 1.614 6225.00 1113.90/ 1123.40/ 1123.40 1125.76 0.005909 ! 12.47 563.16 179.55 0.89
| Tuthill 1.614 | 6225.00 1113.90 1123.36 1123.36 | 1125.76| 0.006032 12.55 545.28 141.82 0.0
| | ? | | | | |
Tuthill 1.1 [ 6168.00 1120.00 1130.92 1130.92‘ 1133.59 0.007980| 13.10/ 470.74 88.87 1.00
Tuthil 1.71 6168.00 1120.00] 1130.93 1130.93| 1133.59 0.007973 | 13.10| 470.92 88.90 1.00
f | | ‘
{ !
Tuthil 1.805 | 6168.00 1127.60 | 1138.15 1138.15 1141.02: 0.007845 13.60| 454.04 85.81 1.01
| Tuthill 1.805 1 6168.00 1127.60 1138417; 1138.17 1141.02 0.007756 13.54 455.57 80.25 1.00
Tuthill 1.898 6168.00 1137.30| 1145.53 | 1145.53| 1147.82 0.006175 14.41] 694.09 171.41 0.95
Tuthill 1.898 | 6168.00 | 1137.30| 1145.24 | 1145.24| 1148.01 | 0.007445 15.39 548.18 97.85 1.03
[ [ [ [ [ [
| Tuthill 1.994 | i 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| 12.75 534.74 123.75 0.90
| | | | |
| Tuthill 12.088 6168.00 1150.10 1159.46 1159.46 | 1161.82: 0.006386 12.59 549.89 129.64 0.92
Tuthill 12.088 6168.00 1150.10 1159.31 1159.31| 1162.15 0.007676 | 13.52 457.87 83.27 1.00
| | | | |
Tuthill 12.17 6110.00| 1162.60 1167.40 1167.40} 1169.16 0.008869 10.66 573.30 164.66 1.01]
| Tuthill [2.47 i 6110.00 1162.60 1167.40 1167.40| 1169.16 | 0.008860 10.66 573.40 164.59 1.01
| ‘ | | i |
Tuthill 2.279 | 6110.00 1169.30 1176.63 1176.63 1179.18 0.007944 | 12.79| 477.62| 94.23 1.00
Tuthill 2,279 61 10.00; 1169.30 1176.62 1176.62| 1179.18 0.008025| 12.84 | 475.78| 94.03 1.01
i t
| \ | |
Tuthill |2.373 6110.00 1172.00 1180.46 1180.18 1182.05| 0.004171/ 11.38 810.23 217.47| 0.73|
| Tuthill |2.373 6110.00 1172.00 1180.33 1179.89| 1182.35 0.005094 | 1242 632.67 126.34] 0.81
‘ | | | | [
[Tuthill 12.468 6110.00 1177.30 1185470|‘ 1185.70/ 1187.46/ 0.004689 12.91 803.71 209.17 0.83
iTuthiII 2.468 6110.00 1177.30 1185.02 1185.02/ 1187.17 0.006324‘\ 14.08 645.52‘ 138.97 0.95
| | \ | \ | |
| Tuthill 2.563 6110.00] 1182.30 1191.39 1191.39 1192.85 040032491 11.49[ 1018.39 352.84 0.71
| Tuthill 2.563 6110.00| 1182.30 1191.22I 1191.22 1193.39| 0.004397 13.18‘ 680.61 155.19 0.82
| | | \ | ‘ | ‘
| Tuthill 12,659 6110.00 1185.80 1193.94 | 1193.94 1195.97 0.005444 13.08/ 722.72| 190.77| 0.88
| Tuthill 12.659 6110.00 1185.80 1193.91 1193.91 1196.19 0.005891 | 13.57 624.80 131.45 0.91
| | | ‘
Tuthill |2.753 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 1198.63 0.002970 6.94 514.77 192.33 0.60
| | ‘ | |
[ Tuthill j£848 | 3011.00| 1193.20 1200.17 | 1200.17 | 1201.98 0.006454 | 11.51 340.61 114.34 0.90
[ Tuthil 2.848 | 3011.00/  1193.20 1200.37|  1200.37|  1201.98)  0.005469 10.88 364.57 116.00 0.84
J " | \ | | - |
| 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 0.005262 9.67 378.67 106.98 0.80|
Tuthill 13.057 3011.00 1199.40 1205.86 1207.56 0.005833 11.79 413.91 167.97 0.88
| Tuthill |3.057 3011.00 1199.40 1205.91 1207.54 0.005514 11.53 369.73 99.77 0.85
| | |
Tuthill 3.148 | 3011.00 1200.00 1209.11 1208.37 1209.82 0.002623/ 7.69| 621.82 234 .47 0.58|
Tuthill 13.148 3011.00| 1200.00 1209.04 1208.18/ 1209.97 0.003150 8.42 471.44 122.30 0.63
I T ‘ ‘ ‘
| Tuthill 3.25 3011.00| 1210.90 1213.74 1213.74 1214.69 0.008901 | 8.11 426.04 24554 0.95|
LTuthilI 3.25 3011.00/ 1210.90 1213.72 1213.72 1214.70 0.009276 8.23 404.95 210.01| 0.96
[ ‘ ; ‘ i ‘
Tuthill 13.344 | 1414.00 1212.80 1216.64 | 1216.83 0.001461 3.67 452.77 | 221.70| 0.39
Tuthill 13.344 1414.00 1212.80 1216.66 | 1216.85 0.001414r 3.63| 430.98 171.57 0.391
| Tuthill 3.439 1414.00 1213.50 1217.12 - 1217.20 0.000418 2.28 696.80 242.03 0.22
Tuthill 3.439 1414.00 1213.50| 121715 1217.24 0.000483 243 586.40 175.17 0.23
Tuthill 13.635 1414.00 1214.80/ 1217.25 1217.25 1218.15 0.010635 7.63 190.79 112.54 0.99
Tuthill |3.535 1414.00 1214.80 1217.26 1217.26 1218.15 0.010455 759 191.82 112.52 0.99
| | Ml B, il | | |
| Tuthill 3.631 ~1414.00 1218.20! 1222.22 1222.22| 1223.71 0.008767 988  150.26' 54.96 0.99
| Tuthill 3.631 1414.00 1218.20 1222.27 1222.27 1223.70 0.008314 9.72] 152.92 55.04 0.96
| | |
| Tuthil 3724 | 141400,  1226.60 123062,  1230.62 1231.29] 0008441 7.8 28305 197.45 0.92
3.724 1231.22, ~12381.22 1232.28 0.007564 8.70 197.94 94.18 0.90

1414.00

1226.60

| Tuthill
|

B e




H=C-RAS Plan: FIS River: Tuthill Wash Reach: Tuthill (Continued)

Reach | RwverSta | QTotal | MinChEl | W.S.Elev | CrtW.S. | E.G.Elev | E.G.Slope | VelChnl | FlowArea | TopWidth | Froude # Chl
| (cfs) (ft) | (ft) (ft) (ft) (fUft) (ft/s) (sq ft) (ft) |
Tuthil 3.818 141400 1232.30] 123624 123624  1236.85  0.006814 7.68 327.72 256.51 0.84
Tuthil 3.818 141400 123230 123631 123631 1237.39]  0.009412 9.20 19610, 88.66 0.99
} | ‘
Tuthill 3.912 1414.00 | 1239.10 1243.13 1243.13 1244.30 0.006612 9.42 206.33 100.42 0.88
Tuthil 3.912 | 141400  1239.10] 124319 124319 124429 _ 0.006119 9.16 211.96| 97.71 0.85
1 | | ‘ B E
| | | |
Tuthil 4.006 | 126100] 124600 1249.67] 124067 125086  0010111] 8.76 143.98 60.82 1.00
Tuthil 4.006 | 1261.00]  1246.00  1249.66 124966 125086  0.010159 8.78 14367 60.70 1.01
1 | ‘ . ‘ | \
Tuthil 4.101 126100 1255.80 1257.85  1257.85 125846 0.009712 727 254.54 216.18 0.95
Tuthil 4.101 1261.00 125580  1257.99]  1257.99 125868 0.009334 7.47| 218.55 150.00 0.94
| | ' | | [ | |
| |
Tuthil 4.196 126100 1250.80 126302 126302 126411  0.008592 8.47 162.36 90.72 0.94
Tuthil 4.196 | 1261.00] 125080 126306 126306 126411 0.008125 8.32 165.94 90.62 0.91
\ \ | *
Tuthil 4.289 1261.00]  1267.40 1270.35  1270.35 127103 0.008999 8.98 264.65 189.30 0.97
Tuthil 4.289 | 126100] 126740  127032| 127032 127116 0.010190 9.50 213.90 120.07 1.03
‘ T ‘ " [ I [
|
Tuthil 4375 | 126100]  1271.70 127440 1274.32] 127520 0.009481 9.01] 225.04 127.07 0.99
Tuthill 14.375 1261.00] 1271.70 1274.50 | 1275.25‘ 0.008217 | 8.60‘ 215.73| 97.92 0.93
| | | [ |
Tuthil 4.469 126100  1275.10 1278.19 127878 0.005543 7.03 270.03 174.89 0.76
Tuthil 4.469 1261.00]  1275.10 1278.15 127886  0.006374 7.47 218.05, 105.38 0.82
| |
| | | |
Tuthil 4.563 1261.00]  1278.10 128157 128157 128241 0007382 7.86 21543 153.05, 0.67
Tuthil 4.563 1261.00]  1278.10 1281.54) 128150 128248  0.008116 8.18, 183.77 96,54 0.91
f | | |
Tuthil 4653 126100  1279.70 1283.62 | 128395 0001719 468 301.98 127.54 0.44
Tuthill 4.653 126100 1279.70 128368 | 128400 0.001600 4.57 303.57 109.05 0.43
\ ‘ ‘ \ j \
Il
Tuthil 4.725 110800 128300 128520 128529 1286.14  0.009350| 755, 166.13, 111.89] 0.94)
[ Tuthil 4.725 1108.00] 128300 128529 128529  1286.13]  0.009418 7.56) 163.01, 99.79) 0.95




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

} Reach | River Sta Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl | Flow Area Top Width Froude # Chi
[ [ (cfs) | (ft) (ft) 1 (ft) (ft) (ft/ft) (fs) (sqft) (ft)
|Downstream 9100 3011.00]  1199.68 1203.99 1203.99] 120562  0.012362 10.25 293.66 90.91 1.01
|Downstream 9100 | 3011.00]  1199.68 1203.99 1203.99] 120562  0.012362 10.25 293.66 90.91 1.01
| | | | | ! |
Downstream | 9300 3011.00]  1200.90]  1206.35,  1205.43 1207.35]  0.005951] 8.05 374.06 96.01 0.72
Downstream | 9300 3011.00,  1200.90]  1206.35|  1205.43|  1207.35|  0.005956) 8.05 373.94 95.99 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 0.57
] [ [ [ T I
|Downstream | 9655 | 3011.00]  1203.00]  1208.26 | 120869  0.002311 5.25 573.36| 137.89 0.45|
'Downstream 9655 | 3011.00 1203.00 1208.26 1208.69]  0.002311 5.25 573.34 137.89 0.45|
[ { |
|Downstream 9820 1648.00]  1204.72 1208.74 1200.32]  0.004797 6.11 269.69 89.24 0.62
'Downstream | 9820 | 1648.00,  1204.72]  1208.74 1209.32]  0.004798 6.11 269.68| 89.24 0.62
{ | ‘ i ‘ ‘
Downstream  |9898.3 1648.00]  1206.59|  1209.86)  1209.86]  1211.19]  0.013274] 9.26 177.87| 67.42 1.01
|Downstream | 9898.3 1648.00]  1206.59|  1209.86 1209.86| 121119  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, 121209 | 121244  0.003210| 4.74 348.00| 125.37 0.50|
, : | : | , :
Downstream | 10067 1648.00,  1210.82 1213.58 1213.58 1214.66]  0.013893] 8.36| 197.17 90.86 1.00
Downstream | 10067 1648.00  1210.82] 121358 121358 1214.66)  0.013893 8.36 197.17 90.86 1.00
| ‘ | |
Downstream | 10195 | 1648.00, 121293  1215.96 | 121653  0.006367 6.10 269.96| 111.12 0.69
|Downstream | 10195 | 1648.00] 121293  1215.96| | 121653]  0.006367] 6.10| 269.96 111.12 0.69
‘ \ \ | ‘ \ | \ w
Downstream | 10325 1648.00 121501, 1217.45 1217.43]  1218.48]  0.013824 8.16| 202.05 96.27 0.99 1
Downstream | 10325 1648.00] 121501  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]  0.010418 7.22] 228.27 105.85 0.87 |
Downstream | 10458 | 1648.00 1217.09 1220.08 1219.84  1220.89]  0.010418 722 228.27 105.85 087, |
| i j i ‘ i i ‘ |
|Downstream | 10564 | 1648.00/ 121921  1222.35 1222.35 122358 0.013540) 8.93| 184.57 75.37 1.01| |
[Downstream | 10564 | 1648.00  1219.21 1222.35 1222.35 122358 0.013540) 8.93/ 184.57| 75.37 1.01|
L
1 [ \ |
Downstream | 11000.30 1648.00  1221.60 1225.50 122550  1227.00]  0.010243 10.65 178.01 61.21] 0.95
Downstream  |11000.30 |  1648.00,  1221.60 122650 122550  1227.00  0.010243 10.65| 178.01 61.21 0.95
T T T T T
| | |
Downstream  |11000.34 | 1648.00,  1222.70 1228.32 1228.32 122978 0.012222 9.76 174.82 67.11 0.99
Downstream | 11000.34 1648.00 1222.70 122832  1228.32  1229.78]  0.012150 9.74 174.96 65.00] 0.98
1 | ‘ | \ | | |
Downstream | 11000.38 1648.00 122530]  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] 0.95| |
[ | | \ | | ‘ | |
|Downstream | 11000.45 1648.00]  1230.00]  1234.92] 123567 0.005664 7.89| 332.69 139.71) 0.70|
|Downstream | 11000.45 1648.00)  1230.00]  1234.90] 123566, 0.005799 7.95| 329.13] 138.00 0.71|
| | | |
‘ J ‘ ‘
|Downstream 1100050 |  1648.00]  1233.60 1237.17]  1237.17 123834 0.012655 8.74 197.44 93.94 0.98
|Downstream  |11000.50 |  1648.00  1233.60 1237.19 1237.19 123834 0.012184 8.64 199.93 93.00 0.96




b Y

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

" Reach | RiverSta | QTotal | MinChEl | WS.Elev | CrtW.S. | E.G.Elev | E.G.Slope | VelChnl | FlowArea _ TopWidth  Froude # Chi
I \ (cfs) ) (f) (f) () ws) | af | ()
Tuthil 171 6168.00]  112000] 113093  1130.93 113359  0.007976 13.10] 470.84 88.88 1.00
Tuthil 171 | 616800/ 1120.00 113093/, 1130.93 113359  0.007976 13.10] 470.84 88.88 1.00
| |
| ! !
Tuthill 11.805 6168.00 | 1127.60 1138.15| 1138.15 1141.02 0.007845| 13.60/ 454.04 85.81 1.01
Tuthil 1.805 6168.00]  1127.60] 11387  1138.47,  1141.02 _ 0.007756 1354 45557 80.25 1.00
, | | | ‘ ‘ ‘ |
Tuthill 1.898 | 616800  1137.30| 114553 114553]  1147.82  0.006175 14.41 694.09 171.41 0.95
Tuthil 1.898 616800  1137.30] 114524 114524  1148.01  0.007445) 15.39 548.18 97.85 1.03
Tuthil 1.994 | 6168.00] 114350 115238 115238 1154.90  0.006247 12.92 52643 12377 0.2
Tuthil 1.994 | 616800 114350 115244 115244)  1154.90 0006002 12.75 534.74 12375 0.90
‘ | | ‘
| I
Tuthill 3700 | 616800 115200] 115679  1156.68]  1158.73  0.009323 11.41 571.52 143.86 0.93
Tuthil 3700 | 6168.00] 115200 115671 1156.68 115873 0.009865 11.61 560.85 143.12 0.96
| | | | [ |
Tuthil 3900 | 616800 115500 1159.55 115955  1161.54  0.011534 11.33] 544.63 137.99 1.00
Tuthil 3900 | 616800 115500 1159.55  1150.55|  1161.54  0.011534) 11.33] 544.63 137.99 1.00
\ } | ‘ ‘
Tuthil 4100 | 611000]  1157.70] 116222 116222  1164.18  0.011598] 11.23] 543.94 140.24] 1.01
| Tuthill 14100 | 6110.00! 1157.70| 1162.22 1162.22| 1164.18 0.011598 11.23| 543.94 140.24 1.01
| ; | | | | | |
Tuthil 4300 611000 1159.70 1164.73 | 116585 0005731 8.50 718.98 166.14, 0.72
Tuthil 4300 611000] 115670 116473 116585 0.005731 8.50, 718.98 166.14, 0.72
‘ | | i | ‘ ‘ ‘ ‘ ‘
Tuthil 4500 611000 116196 116595 | 116748  0.010436] 9.93| 615.25 176.37| 0.94
Tuthil 4500 611000 116196 116585 | 116748 0010436 9.93 615.25 176.37] 0.94
‘ | | | |
Tuthil 4700 611000 116415 116805  1167.99  1169.71 0011341 10.34] 590.86 169.91 0.98
Tuthil 4700 | 611000 116415 1168.05|  1167.99]  1169.71  0.011341 10.34 590.86 169.91) 0.98
\‘ | | | ; | ' |
Tuthil 4900 611000)  1166.06] 117038 1170.38 117226 0011749 11.00] 555.23| 149.20| 1.01]
Tuthil 4900 611000  1166.06] 117038  1170.38]  1172.26| 0011749 11.00] 565.23 149.20] 1.01 |
\ 1 | ‘ \ < i
Tuthil 5100 611000  1167.89) 117281 117218 11740 0007247 9.13 669.28 165.83 0.80 i
Tuthil 5100 611000  1167.89) 117281 117218 117410 0.007247 9.13] 669.28 165.83 0.80| |
| | \ | | ‘ ? |
Tuthil 5300 611000 116955 117437 117562 0007329 8.95 682.81 176.06 0.80
Tuthil 5300 611000  1169.55  1174.37] 117562 0.007329 8.95 682.81 176.06) 0.80
| | | | | - ‘
Tuthil 5500 | 611000 117162 117581 117591 _ 1177.80  0.011700 11.04 553.50 147.53 1.00|
Tuthil 5500 | 611000]  1171.62 117591 117591 1177.80]  0.011700] 11.04] 553.50 14753 1.00
| | | | ‘ ‘ \ 1 | ‘
Tuthil 5700 | 611000 117371 117835 1178.00  1179.88  0.008904 9.92 615.79, 157.08| 0.88
Tuthill 5700 | e11000]  1173.71 117835 117800  1179.88|  0.008904 9.02 615.79, 157.08| 0.88
| |
| | | | | ‘
Tuthil 5900 | 611000]  1175.40]  1180.23 1181.37) 0006423 8.55 714.21) 178.24) 0.75|
Tuthil 5900 611000, 117540 1180.23 | 1181.37 0006423 8.55 714.21 178.24 0.75
| | | i } | i .
Tuthil 16100 | 8110.00 1177.46 1181.74 1181.74 1183.54 0.011857 10.79 | 566.32, 158.07| 1.00|
Tuthil 6100 | 611000]  1177.46] 118174 118174 118354 0011857 10.79] 566.32 158.07| 1.00,
| [ | | T 1
Tuthil 6300 | 611000, 1179.26] 118397 118365 118554 0009041 10.06 607.45 153.46 0.89,
Tuthil 6300 | 611000 1179.26] 118397 118365 118554 0.009041 10.06 607.45 153.46 0.89
Tuthil 6500 | 611000]  1181.30 1186.11 1186.74 0003512 6.35 961.99 238.69 0.56,
Tuthil 6500 | 611000]  1181.30 1186.11 1186.74 0003512 6.35 961.99 238.69 0.56
‘ | | | ; BT,
Tuthil 6700 611000 1183.23 1187.06]  1187.06 118850 0012576 9.92] 615.79. 203.92 1.01
Tuthil 6700 | 611000, 118323 118708 1187.06 118859 0012576 9.2 615.79. 203.92 1.01
| | 3 |
Tuthil 6900 | 611000 118511 118946 118946  1191.28 0011818 10.87 562.16 154.76 1.00
Tuthil 6900 611000  1185.11 118946 1189.46 119120 0011818 10.87 562.16 154.76 1.00|
| |
Tuthil 7100 3011.00  1167.02 1192.20 119318 0.005747 7.93 379.74, 97.06 0.71]
Tuthil 7100 3011.00  1187.02] 119220 | 119318 0005747 7.93 37974 9706 0.71/
| | L | | | .
Tuthil 7300 | 301100 1188.60 1193.36 1194.65| 0008423 9.14 32931 9055 0.84
Tuthil 7300 | 3011.00] 118860, 119336 1194.65| 0008423 9.14 32031 9055 084
‘

[ Tuthill 7500 301100 1189.80, 119513 1195.94 0.004729 7.24 41577 10534 0.64




1
-
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HEC-RAS Plan: Design River: Tuthill Wash Reach: Tuthill (Continued) - )
Reach | River Sta QTotal | MinChEl W.S. Elev Crit W.S. E.G. Elev E.G. Slope N Vel Chnl | Flow Area Top Width Froude # Chl
| _(cfs) | (ft) (ft) (ft) o (® (fufty | (fUs) (sq ft) (ft)
| Tuthill 7500 | 3011.00 1189.80 1195.13 1195.94 0.004729 7.24| 415.77 105.34/ 0.64
| | | |
| Tuthill |7700 ~3011.00 1191.06 1196.11  1197.18, 0.007074 | 8.32/ 362.06 100.91 0.77
[ Tuthill 7700 | 3011.00| 1191.06 1196.11 | 1197.18/ 0.007074 8.32 362.06 100.91 0.77
(Tuthil |7900 3011.00] 1192.28| 1197.60 1198.03 0.002502] 526 572.92 145.68 0.47
Tuthil 17900 | 3011.00| 1192.28 | 1197.60 1198.03 0.002502| 5.26| 572.92| 145.68 0.47
: : ‘
{
| Tuthil /8100 | 3011.00 1193.54 1197.80 1197.71 1199.29 0.011425 9.81 307.03 95.88 0.97
| Tuthill 18100 3011.00/ 1193.54 1197.80 1197.71 1199.29 0.011425 9.81 307.03 95.88 0.97
\ ; . ‘ | \ ‘ ;
[ Tuthill {8300 3011.00 1194.76 1199.96 1198.50 1200.57 0.003687 6.27! 480.36 125.78 0.57
Tuthill 18300 3011.00/ 1194.76 1199.96 1198.50 1200.57 0.003687 6.27 480.36 125.78 0.57
Lok | | | | : |
| Tuthill 18500 13011.00| 1195.87| 1200.79| B 1200.98' 0.001061 3.45| 872.41| 220.43 0.31
| Tuthill 18500 3011.00| 1195.87| 1200.79 1200.98 0.001061 | 345 87241 220.43 0.31
Tuthill 18700 : 3011.00| 1197.24 | 1200.60 1200.60 1201.96 0.012909 9.36 321.53 118.36 1.00
Tuthill 18700 | 3011.00| 1197.24 1200.60 1200.60 1201.96 | 0.012909 9.36| 321.53| 118.36| 1.00
| Tuthil 18900 3011.00 1198.47 1202.88 1201.88 1203.55 0.004889 6.55| 459.50 139.47 0.64
Tuthill 18900 | 3011.00| 1108.47| 1202.88 | 1201.88 1203.55 0.004889 6.55 459.50 139.47 0.64
| \ { \ i
Tuthil 9100 | 3011.00 1199.68 1203.99 1203.99 1205.62 0.012359 10.25 293.68 90.91 101
| Tuthil 19100 3011.00 1199.68 1203.99 1203.99 1205.62/ 0.012359 10.25 293.68 90.91 101
| | | | ‘
Tuthill 9300 | 3011.00 1200.90 1206.35| 1205.43 | 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
J I \ I T T { T
Tuthill 9450 | 3011.00 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| 458.33 112.99 0.57|
i \ [ [ [ 1
Tuthill 19655 3011.00| 1203.00 1208.26 1208.69 0.002311/ 5.25 573.34 137.89 0.45|
Tuthill 19655 3011.00| 1203.00 | 1208.26 | 1208.69 | 0.002311 | 5.25| 573.34| 137.89 0.45|
| | | | | | |
Tuthill 11000326 | 1414.00 1204.50 1208.83 1209.27 0.002482 5.62] 278.68 80.63 0.48 |
Tuthill 10003.26 | 1414.00 1204.50 1208.83 1209.27 0.002482 5.62 278.68 80.63 0.48
\ ‘ | :
Tuthill 1000327 | 141400/ 1205.00 1208.89  1208.89 1210.42 0.002164 10.68 150.19 50.31 0.95
Tuthill 10003.27 | 1414.00 1205.00 1208.89 1208.89 1210.42| 0.002164 | 10.68 150.19 50.31 0.95|
‘ | [ i \L 1 [ | |
Tuthil 10003.28 Culvert ‘ 7 : \‘
| | | | | ‘
Tuthill 110003.30 1414.00 1205.50 1217.37 1209.35 1217.43 0.000024 2.38 763.49 | 100.61 | 0.12
Tuthill 10003.30 1414.00 | 1205.50 1217.37 1209.35 1217.43 0.000024 | 2.38 763.49| 100.61| 0.12
| | ‘ |
Tuthill 110003.31 1414.00 | 1205.80 1217.39 1217.43 0.000077 1.76 975.39 171.59 0.10
Tuthill 110003.31 1414.00| 1205.80 1217.39 1217.43 0.000077 | 1.76 975.39 171.59 | 0.10
1 \ \ = B | \ \
| Tuthill 110003.32 1414.00 1211.00 1217.38 1217.44 0.000203 1.93 78753  191.10| 0.14/
| Tuthill 110003.32 1414.00 1211.00 1217.38) 1217.44 0.000203 1.93 787.53 191.10 0.14
| ‘ o | \ |
Tuthill 110003.34 | 1414.00 1212.30| 1217.42| | 1217.48 0.000349 | 217 728.33| 214.02 0.18
| Tuthill 10003.34 1414.00 1212.30 121742 | 1217.48 0.000349 247 728.33 214.02 0.18
Tuthill 110003.43 1414.00| 1213.50 1217.58 _ 777777 f 1217.64 0.000268 | 1.98 809.31 | 249.65 0.18 |
Tuthil |10003.43 1414.00| 1213.50 1217.58 — 1217.65 0.000325 2.16 661.80 175.17| 0.19/
1 i i ‘
| Tuthill 110003.53 1414.00 1214.80 1217.53 1218.20 0.006642 661 22176 115.26 0.80
Tuthill (1000353 | 1414.00 1214.80 1217.64 ~ 1218.24 0.005537 6.25  234.24 112.52| 0.74|
\ | \ - =3 (| | |
Tuthill 10003.63 1414.00 1218.20 122222 122222 1223.71 0.008767 9.88 150.26 54.96 0.99/
| Tuthill 110003.63 1414.00 1218.20 122227 1222.27 1223.70 0.008314 9.72 152.92 55.04 0.96|
[ [ | — |
! ! | 2 IS | ol = = |
Tuthil 10003.72 | 1414.00 1226.60 1230.62 1230.62)  1231.29 0.008441 788 28305/ 19745 ) 092!
Tuthill [10003.72 | 1414.00 122660, 123122 1231.22 1232.28 0.007564 870  197.94 94.18 ~0.90
20l
'a } 2 i

—



HEC-RAS Plan: FIS River: Tractor Wash Reach: Downstream

| Reach River Sta | Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope | Vel Chnl Flow Area Top Width | Froude # Chl |
| L o(efs) @ @ [ @y (fy (fuft) (fs) | (sqft) (ft)
|Downstream 0 3011.00  1210.90| 1213.74 1213.74 1214.69 0.008912 8.1 425.86 24550/ 0.95
Downstream |0 3011.00,  1210.90 1213.74 1213.74)  1214.70|  0.008966 8.14| 409.49 210.00| 095
i | 3 | | | | | 1
|Downstream  |0.037 1648.00 1210.00 1215.42]  1214.24 121562, 0.001787| 3.95| 612.81 316.12] 0.38
\Downstream _ |0.037 | 1648.00 1210.00 121544 121411, 121577 0.002478 4.67 381.55| 148.00 0.45
| | ; | | |
Downstream  |0.095 | 1648.000  1203.50 1215.65 | 121572 0.000105| 2.00 891.34 110.16 0.11
|Downstream  |0.095 1648.00 1203.50 1215.82 | 121588/  0.000099 1.96 909.47| 109.00 0.11
‘ | | | | |
|Downstream  0.188 1648.00,  1205.80 1215.71) 1215.78 0.000146 217 817.96 | 110.69 0.13
\Downstream _|0.188 | 1648.00  1205.80 1215.87/ | 121594 0.000137 2.12 835.99 110.00 0.13
|Downstream  0.251 1648.00 1219.30| 1223.35 1223.35 1224.74)  0.011350 9.54| 187.16 81.10 0.96
|Downstream  0.251 1648.00)  1219.30| 1223.39 122339 122473  0.010858 9.41 190.13| 80.00 0.94!
1 | | ‘ | | | ‘
|Downstream  |0.305 | 1648.00  1221.10| 1225.20) Ll | 122523 0.000448| 2.15 1427.58 441.99 0.20|
1Downstream |0.305 | 1648.00,  1221.10 1225.70| { 1226.06  0.002279| 5.27 402.38| 108.00 0.45
| | |
4 g.l%:Downstream 10.347 ][ 00C-5¥ 1648.00 1222.70 1228.32 ~ 1228.32 1229.78|  0.012222 9.76 | 174.82 67.11 0.99
|Downstream  0.347 1648.00 1222.70 | 1228.32| 1228.32 1229.78]  0.012150| 9.74| 174.96 65.00 0.98
‘[ ‘ | |
|Downstream  |0.389 1648.00  1225.30 1231.04 1231.04 1232.84|  0.011414] 10.78| 158.67 53.01 0.98
|Downstream  0.389 1648.00 1225.30 1231.08 1231.08 1232.84  0.010990| 10.66 160.75 52.00 0.96
| [ ‘ : \ ‘
Downstream  |0.455 1648.00 1230.00 1234.92 123567  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  |0.504 ; 1648.00 1233.60 1237.17 1237.17)  1238.34|  0.012655 8.74, 197.44 93.94 0.98 1
Downstream  |0.504 1 1648.00)  1233.60 1237.19 123719  1238.34 0.012184 8.64] 199.93 93.00 0.96 l
i | \
'Downstream  |0.549 | 1648.000 123540 1239.66 1239.43 1240.67.  0.007622 8.30 | 251.32/ 134.05| 0.80 |
|Downstream  |0.549 | 164800 123540 1239.64| 1239.43 1240.66/  0.007861] 8.39/ 247.71 132.77| 0.81
‘ \ ‘ * | |
Downstream  |0.629 1648.00 1241.10| 124453 1244.53| 1245.76 0.013414 8.90/ 185.45| 76.85| 1.00
Downstream  |0.629 1648.00)  1241.10 124454 124454 1245.76 0.013111| 8.86 186.32 76.00/ 0.99
i |
Downstream  |0.72 1295000  1246.60 1249.80 1250.16 0.005995| 6.05 336.81 152.76 0.67
Downstream  |0.72 129500  1246.60 1250.23 1251.20  0.009518 8.47 195.11) 83.00 0.87|
| | ‘ | | i | ; |
|Downstream  0.786 | 129500  1252.00 125542 1255.42 1256.78 0.011903 9.71 157.09 | 65.41 0.98
|Downstream  |0.786 1295.00 1252.00 125545~ 1255.45 1256.77 0.011477 | 9.60 158.83 64.00 0.96
i \ ‘ ? \ \ |
Downstream  |0.828 | 1295.00 1257.00 1261.73)  1261.73 126317 0.011246| 9.76 146.28 59.87 0.96
Downstream  |0.828 | 129500 1257.00 1261.77  1261.77 1263.17.  0.010708| 9.61| 148.82 59.00/ 094,
| | ‘ ‘ |
|Downstream  0.894 | 1295.00 1264.00 1269.27 1269.27 | 127071, 0.011079 9.71! 146.14 64.31 0.95
|Downstream  |0.894 1295.00 1264.00 1269.33 1269.33 127070 0.010399 9.52 ‘ 149.84| 64.00 0.2/
| £ | | | ‘ | 1
Downstream  |0.955 | 1295.00 1271.50 1277.38  1277.38) 1278.87 0.013245 9.80 132.08 44.95 1.01|
Downstream  |0.955 1295.00 127150  1277.35 1277.35 1278.87 0.013396 9.90 130.75 44.00 1.01
| | i | ‘
Downstream  1.017 129500  1280.00 1286.76 1286.76 1288.54 0.012677 10.71| 121.82] 36.35| 0.99
| Downstream  (1.017 129500  1280.00 1286.74 1286.74 1288.54 0.012764 10.78| 121.00/ 35.00/ 1.00|
‘ ‘
| | | | |
Downstream | 1.085 1295.00 1294.00 1299.69 1299.69 1301.12 0.013311 9.62 134.67 47.38 1.01]
Downstream | 1.085 1295.00 1294.00 1299.68 1299.68 1301.12 0.013328 9.64 134.29) 47.00| 1.01
| | 1 ‘ | =M}
Downstream  |1.137 | 1295.00 1303.00 1307.16 1307.16| 1308.62 0.010497 10.31 165.83 65.53 0.95
'Downstream | 1.137 | 1295.00 1303.00 1307.22 1307.22 1308.61 0.009786 10.07 169.73 64.00 0.92
| | 3 | ? !
Downstream  |1.196 94300  1315.00 1317.45 1317.45 1318.14 0.015508 6.72| 142.70 103.93 0.99/
|Downstream  [1.196 94300  1315.00 1317.44 1317.44 1318.14 0.015497 6.74| 142.02 102.00| 0.99|
‘ | | | | ‘ ' ; | ‘ 1
Downstream  |1.21 943.00 1324.00 1325.05 1325.05 1325.39 0.020315| 4.77 202.85 303.97 1.00
Downstream | 1.21 943.00 1324.00 1325.05 132505 132539 0.020271 4.78 202.51| 30200 1.00
| | [ | [ \ | ‘
|Downstream  [1.298 94300 131400 132558  1318.26] 132559 0000063  092| 165305 47144 008

|Downstream | 1.298 943.00 1314.00 ~ 1325.58 1318.26| 1325.59 | 0.000063 | 0.92 1652.95 470.00 0.086




HEC-RAS Plan: FIS River: Tractor Wash Reach: Downstream (Continued)

| Reach RiverSta | QTotal | MinChEl | W.S.Elev | CritW.S. | E.G.Elev = E.G.Slope | VelChnl | FlowArea | TopWidth | Froude # Chi
| (cfs) | () | (ft) @ () (fts) (sqft) (ft)
| | | | |
'Downstream  |1.364 943.00) 132250 1326.39 1326.39 1327.09)  0.027917 7.24| 158.66 | 114.14 0.96
\Downstream  |1.364 943.00 1322.50| 1326.40|  1326.40|  1327.09]  0.026927 7.19) 159.84| 112.72 0.94
. g | | | r | |
|Downstream  [1.416 943.00 1324.00| 1328.39 1328.49 0.001946 2.63| 419.19| 201.92 0.27
|Downstream  1.416 943.00,  1324.00 1328.38 | 1328.48 0.001954| 2.63| 418.18| 200.00 0.28
[ ‘
‘ ‘ \ \ | | ‘
|Downstream  |1.478 i 943.00)  1328.00 1330.08  1330.08)  1330.52]  0.019073| 5.32 177.44| 209.63 1.01
|Downstream  |1.478 | 94300/  1328.00 133010 1330.10|  1330.52)  0.018159 5.24| 180.13|  210.00 0.99
[ | | | | i | ‘ | |
|Downstream  1.58 943.00 1314.80| 1330.66 | 1330.66|  0.000001 0.31] 3580.56 | 340.60 0.01
|Downstream  |1.58 943.00 1314.80 1330.65 1330.65 0.000001 0.31] 3579.25 340.00 0.01
| | | | | ‘
|Downstream  |1.669 94300  1321.50 1330.64 1330.67 0.000137 1.43| 955.99 184.50 0.09
|Downstream  |1.669 | 943.00)  1321.50 1330.64 1330.66,  0.000137 1.43 955.27| 184.00 0.09
[ I T T T T T T
| | | | | | { ‘
|Downstream | 1.769 943.00 1329.00 133249 133249 133358]  0.027350 8.38 114.54 | 59.47 0.99
|Downstream  |1.769 943.00 1329.00 1332.52| 133252  1333.58|  0.026299 8.28 116.05| 59.00 0.97
| | | | | | :
[Downstream  [1.862 943.00,  1339.00 1341.69 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 73.00 0.68 |
‘ ! | ' : % \ |
Downstream  |1.93 943.00 134470 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| | 134863 0021221 6.98 135.02| 65.00 0.85 ‘
\ f \ ‘ ; ‘ ‘
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 0.77
| i |
Downstream | 2.047 943.00]  1358.00 1362.06 1362.06| 136311  0.020077 8.81| 139.20| 76.25 0.89
Downstream  |2.047 94300,  1358.00 1362.15 1362.15)  1363.10)  0.017744 8.44 146.00 | 76.00| 0.84
| | : ’ |
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 262 192.95| 59.00/ 0.23
3 ‘ ‘ | | |
|Downstream | 2.144 | 472.00 1362.40 1365.00 1365.00 1365.82 0.028280 7.36 67.42 44.13] 0.97
\Downstream  |2.144 | 472.00 1362.40 1365.00 1365.00 1365.82  0.028097 7.34 67.41) 43.00| 0.96
J ‘ \ ‘ ! |
Downstream  |2.186 r’ 472.00)  1366.30| 1369.30 1368.70 1369.56|  0.010697 4.10| 115.13 74.13 0.58
Downstream | 2.186 | 472.00 1366.30| 1369.30 1368.70 1369.56)  0.010743 4.11 114.89 73.96 0.58
‘ ‘ ‘ | ‘ ‘
|Downstream | 2.238 | 472.00)  1369.60 1372.23 | 137259 0.011106) 4.85 97.45 51.87| 0.61]
|Downstream  |2.238 472.00] 1369.60 1372.23 1372.59 0.011096 | 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| 1377.34|  1377.34  1378.02 0.033539 6.60 71.53] 53.00 1.00|
| | |
| | | |
Downstream  |2.341 472.00 1380.50 138330 1382.89 1383.77 0.013702 5.59 90.23|  52.98] 0.69
|Downstream | 2.341 | 472.00)  1380.50,  1383.29 1382.89)  1383.76|  0.013808 5.60 89.89 | 52.00 0.69
\ | \ | | i | | | |
|Downstream | 2.387 472.00, . 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| 62.01 35.00 1.01
f ‘ ‘
| | _ I
|Downstream | 2.442 \ 472.00)  1391.70 1394.42 1393.99)  1394.80|  0.013480 4.96| 9556  57.08] 0.66
|Downstream | 2.442 | 472.00)  1391.70| 1394.42 | 1394.80 0.013418 4.94 95.86 56.00 0.66
‘ - | | ; | | | | | |
|Downstream | 2.54 | 472.00)  1406.40 141016 1410.16)  1411.16]  0.030928| 8.03 58.85 30.99 1.01
| Downstream  |2.54 ‘ 472.00 1406.40 141016 1410.16 1411.16 0.031149 8.01 58.89|  30.00| 1.01
| ! \ ‘ ! 1 ‘ ;
|Downstream | 2.635 | 472.00 1426.00 1429.24 1429.24  1430.15 0.031236 7.85| 61.72 34.29 1.00
Downstream  |2.635 472.00 1426.00 142923 1429.23|  1430.15 0.031383 7.68 61.47| 3400 1.01]
\ |
! s
| Downstream | 2.731 472.00 144870 1451.92 1451.92  1453.11 0.025608 8.88| 57.00| 25.77| 0.98

|Downstream 2731 | 47200 144870 145191 145191 145312  0.026321 8.96) 56.05  24.00 0.99




1EC-2 Output for Duplicate Effective Model

SUMMARY PRINTOUT
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9930.

9945.
9945.

9975
9975.

9980.
9980.

9950
9950.

9930.
9930.

9950.
9950.

9945.
9945.

70
70

00
00

00
00

00

00

00

00
00

00
00

00
00

00
00

Tuthill2.Out

STCHR

10075.
10075.

10070.
10070.

10050.
10050.

10080.
10080.

10060.
10060.

10040.
10040.

10040.
10040.

10085.
10085.

10030.
10030.

10040.
10040.

10020.
10020.

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00

STCHR

10022
10022

10022.
10022.

10030.
10030.

10045.
10045.

10030.
10030.

10045.
10045.

10145.
10145.

10025.
10025.

10110.
10110.

10045.
10045.

10045.
10045.

.00
.00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

00
00

ENDST

10068.
10068.

10073.
10073.

10068.
10066.

10079.
10080.

10270.
10195.

10311.
10110.

10162.
10105.

10221.
10085.

10045.
10045.

10073.
10050.

10028.
10028.

73
73

38
36

55
26

95
00

29
00

47
00

52
00

80
00

27
27

28
00

56
56

ENDST

10022.
10022.

10022.
10022.

10100.
10100.

10150.
10150.

10200.
10200.

10200.
10200.

10166.
10145.

10079.
10079.

10110.
10110.

10100.
10100.

10041.
10041.

00
00

83
00

76
7T

00
00

00
00

01
00

DIFWSX

.00
.00

<79
.78

.87
.41

=28
.80

.94
.83

.62
57

-25
-33

.49
+55

.62
.60

.82
77

-99
.04

DIFWSX

4
4

B
8.

.28
.26

13
15

.51
.48

.03
03

.02
.02

.43
.44

22
<18

73
.76

«31
.31

.22
22

«90
.90

TOPWID

123.
123

184.
163.

294.
112

535
134.

724.
235.

399.
197

211.
153.

268.
131.

92
92:.

116
93

92
92

25
25

50
36

60
53

64
59

39
00

72
13

54
93

28
48

56
56

.-y
<31

«1.9
.20

TOPWID

44

44.

72.
72.

180.
180.

220.
220.

264.
263.

237.
237.

193.
173,

232.
232.

221.
221 .

92.
92,

.30
30

00
00

00
00

00
00

00
98
58
58

07
04

9.62

.63

82
82

32
32

02
01

DEPTH

12.
12.

12.
12

11
i

21.
21,

.06
.06

.84
.84

<21
<75

.49
.56

.73
.68

55,
.46

.00
-89

.60
.64

.42
.44

.43
.41

.03

04
06

15
14

62
61

.30
.29

53
+53

«25
w21

.98
.98

.29
«29

50
50

.90
.90

W/P Job No. 011402.02

ELMIN

1033.
1033.

1035.
1035.

1038.
1038.

1042.
1042.

1047.
1047.

1053.
1053.

1056.
1056.

1060.
1060.

1064.
1064.

1069.
1069.

1075.
1075.

00
00

00
00

50
50

50
50

20
20

00
00
80
80

70
70

50
50

30
30

70
70

ELMIN

1078.
1078.

1081.
1081.

1081.
1081.

1082.
1082.

1085.
1085.

1093
1091.

1094.
.00

1094

1095.
1095.

1095.
1095.

1082.
1082.

1098.
1098.

64
64

10

50

50

00
00

30
30

50
50

00

00
00

50
50

10*KS

43.
43.

27
28.

45.
75

39.
45.

47.
95

77

53..0
72.5

59.
21

64

70.
75..

76.
=3

68.
0.,

80.
79.

PAGE

68
67

S0
33

59
16

51
66

iy}

83

72

84

65
23

23
36

31
12

49

10*KS

20

82.
86.

64.
64.

79.
79.

.40

.06
.08

.17
.26

2.04

25
45

05
01

adal,
o

70
.70

€9
81

Wood/Patel
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el

0 ®

0

o
HN
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n (o1 7

3.
3.

.29
.18

1.80
.73

34
46

66
61

VCH

1L
.81

10.
10.

12

.40
.40

V29
.08

.02
.02

«27

1T

82

73
88

.31
12

31

29
<29

2.83

I

-
w W

.83




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

e 1.518 6225.00 11X3:.723 9969.41 9975.00 10055.00 10237.96 7.32 22397 6.83 1106.90 63.46 11.82
- 1.518 6225.00 1114.26 9969.40 9975.00 10055.00 1006S.94 7.86 100.54 7.36 1106.90 70.69 13,31
¥ 1.614 6225.00 11.23..45 9967 .73 9975.00 10055.00 10150.65 9.73 182.92 9.55 1113:.90 56.71 12.29
* 1.614 6225.00 112335 9968.26 9975.00 10055.00 10110.00 9.09 141.74 $.45 1113.80 60.91 12..59
*® 15710 6168.00 1130/ 93 9967.67 9965.00 10070.00 10056.63 7.48 88.96 10::93 1120.00 79.58 13.09
& 1.710 6168.00 1130.94 9967.64 9965.00 10070.00 10056.80 7.60 89.16 10.94 1120.00 79.14 13/.05
% 1.805 6168.00 1138.10 9969.75 9970.00 10050.00 10053.79 7 .37 84.04 10.50 1127.60 80.51 13.70
* 1.805 6168.00 1138.10 9969.75 9970.00 10050.00 10050.00 718 80.25 10.50 1127.60 80.74 13.71
‘
‘g 1.898 6168.00 1145.29 9972.07 9980.00 10020.00 10137.22 719 165.15 7.99 113730 62.27 14.15
i 1.898 6168.00 1145.20 9972.21 9980.00 10020.00 10070.00 b ) 97.79 7.90 113730 75.02 15.39
* 1.994 6168.00 1152 .38 9969.06 9975.00 10050.00 10092.81 7.09 123.75 8.88 1143.50 62.41 2.9
. 1.994 6168.00 1152.40 v 9969.06 9975.00 10050.00 100592.81 7.20 123.75 8.90 1143.50 61.60 12.86
' 1
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SECNO Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 10*KS VCH
x 2.088 6168.00 1159.36 9971.61 9975.00 10055.00 10100.18 6.98 128.57 9.26 1150.10 67.93 12.83
% 2.088 6168.00 115928 9971.81 9975.00 10055.00 10055.00 6.88 83.19 9:.18 1.1501.1.0 78 .22 13.60
* 2.170 6110.00 1167.39 9964 .34 9940.00 10135.00 10128.94 8.04 164.60 4.79 1162.60 89.04 10.67
* 27170 6110.00 1167.39 9964 .35 9940.00 10135.00 10128.89 8.-11 164.54 4.79 1162.60 89.45 10.69
|
. 2.279 6110.00 1176.61 9945.88 9940.00 10045.00 10039.91 9521 94.03 7.31 1169.30 80.64 12.86
» 2 .29 6110.00 11.76.60 9945.93 9940.00 10045.00 10039.90 9.21 93.96 7.30 1169.30 81.03 12.88
* 2373 6110.00 1180 .51 9950.04 9960.00 10015.00 10168.84 3491 218.80 8.51 1172 .00 37.63 10.86
2:.373 6110.00 1180.37. 9952.76 9960.00 10015.00 10080.00 377 127.24 8:37 1172.00 47.66 12.07
* 2.468 6110.00 1184.942 9941.03 9975.00 10015.00 10120.81 4.43 17979 7.64 1177 .30 63.04 13:95
* 2.468 6110.00 1184.87)] 9941.55 9975.00 10015.00 10080.00 4.49 138.45 7 .57 1177.30 66.70 14.24
b 2.563 6110.00 1191.10 | 9944.81 9980.00 10025.00 10288.70 6.15 343.89 8.80 1182.30 35.64 11.75
* 2.563 6110.00 1190.92 9948.00 9980.00 10025.00 10100.00 6.06 152.00 8.62 1182.30 48.55 13..52
* 2.659 6110.00 1193.87 9968.55 9975.00 10025.00 10158.41 2+78 189.86 8.07 1185.80 53.84 12.93
* 2.659 6110.00 1193.80 9968.67 9975.00 10025.00 10100.00 2.87 13132 8.00 1185.80 62.18 1379
. 2.753 3011.00 1197 .53 9917 .67 9975.00 10070.00 10162.31 3.66 240.61 7.23 1190.30 43.86 7.88
2.7753 3011.00 1197.96 9917.67 9975.00 10070.00 10110.00 4.17 192:..33 7.66 1190.30 28.94 6.88
\
L 2.848 3011.00 1200.23 9964.14 9980.00 10025.00 10080.27 2.70 116.13 703 1193.20 58.81 11.09
% 2.848 3011.00 1200.20 9964.27 9980.00 10025.00 10079.49 2.24 115.22 7.00 1193 .20 60.48 11.19
2..943 3011.00 1203.43 9960.50 9945.00 10020.00 10067.89 3.9 107.39 7..63 1195.80 49.11 9 3%
2.943 3011.00 1203.46 9960.50 9945.00 10020.00 10067.90 3.26 107.40 7.66 1195.80 47.97 9.30
% 3.057 3011.00 1205.87 9975..33 9985.00 10020.00 10143.80 2.44 168.47 6.47 1199.40 52.35 11.18
3.057 3011.00 1205.79 9975.51 9985.00 10020.00 10075.00 2.34 99.49 6.39 1199.40 58.13 11.68
3.148 3011.00 1208.87 9976.87 9975.00 10030.00 10203.52 3.00 226.65 8.87 1200.00 30.81 8.14
3.148 3011.00 1205.03 99TT:< 70 9975.00 10030.00 10100.00 3323 122.30 9.03 1200.00 3%.77 8.45
* 3,250 3011.00 1213.72 9939.93 9970.00 10120.00 10184.43 4.85 244 .49 2.82 1210.90 91..73 8.19
o 3.250 3011.00 1213.71 9939.99 9970.00 10120.00 10150.00 4.69 210.01 2.81 1210.90 92.78 8.23
3.344 1414.00 1216.64 9978.40 9985.00 10115.00 10200.27 2,92 221.88 3.84 1212.80 14.09 3.61
3.344 1414.00 1216.65 9978.43 9985.00 10115.00 10150.00 2.94 17%..57 3.85 1212.80 14.07 362
* 3.439 1414.00 121X7.%1 9974.82 9980.00 10150.00 10216.65 .47 241.84 3.61 1213.50 4.18 2::27
o 3.439 1414.00 1237.15 9974 .83 9980.00 10150.00 10150.00 .49 175,17 3.,.65 1213.50 4.84 2.43
* 3.535 1414.00 1217.25 9976 .87 9980.00 10080.00 10089.39 .15 112.52 2.45 1214.80 106.74 7.64
%* 3.535 1414.00 1217.26 9976.87 9980.00 10080.00 100895.39 % 8 112.52 2.46 1214.80 105.15 7.60
* 3.631 1414.00 1222.23 9976.66 9980.00 10025.00 10031.71 4.98 55.05 4.03 1218.20 86.40 9.83
* 3.631 1414.00 1222.23 9976.66 9980.00 10025.00 10031.70 4.97 55.04 4.03 1218.20 85.89 9.81
1
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1EC-2 Output for Duplicate Effective Model Tuthill2.Out W/P Job No. 011402.02

SECNO Q CWSEL SSTA STCHL STCHR ENDST DIFWSX TOPWID DEPTH ELMIN 10*KS VCH
e 3.724 1414.00 1230.42 997581 9980.00 10030.00 10169.19 8- 19 193.38 3. 82 1226.60 101.83 8.14
X 3.724 1414.00 1231 .21 9975.82 9580.00 10030.00 10070.00 8..97 94.18 4.61 1226.60 76.84 8.74
¥ 3.818 1414.00 1236.20 9981.34 9985.00 10030.00 10236.35 5.78 255.01 3.90 1232.30 68.55 7.62
» 3.818 1414.00 1236.28 9981.34 9985.00 10030.00 10070.00 5.07 88.66 3:: 98 1232.30 98.32 9.33
. 3..912 1414.00 1243.08 99%72.29 9980.00 10015.00 10071.64 6.89 959.34 3.98 1239.10 7.25 9.41
* 3.912 1414.00 1243.11 9972..29 9980.00 10015.00 10070.00 6.83 97. 71 4.01 1239.10 64.70 9.29
* 4.006 1261.00 1249.66 9980.86 9980.00 10045.00 10041.56 6.57 60.70 3.66 1246.00 102.22 ol
i 4.006 1261.00 1249.65 9980.88 9980.00 10045.00 10041.50 6.54 60.63 3.65 246.00 102.92 8.82
* 4.101 1261.00 1257.84 9920.00 9975.00 10040.00 10135.33 8.18 215.32 2.04 1255.80 95.74 7.18
- 4.101 1261.00 1257 .96 9920.00 9975.00 10040.00 10070.00 831 150.00 2:.16 1255.80 97.22 7:55
- 4.196 1261.00 1263.02 9967.46 9965.00 10025.00 10058.08 5.18 90.62 3.22 1259.80 86.23 8.48
¥* 4.196 1261.00 1263.05 9967.46 9965.00 10025.00 10058.08 5..10 90.62 3.25 1259.80 82.04 8.34
* 4.289 1261.00 1270.34 9949.59 9985.00 10010.00 10138.71 7.32 189.12 2.94 1267.40 84.90 8.72
* 4.289 1261.00 1270.31 9950.06 9985.00 10010.00 10070.00 7.26 119.93 291 1267.40 101.19 9.44
4.375 1261.00 1274.33 9992.08 9995.00 10025.00 10117.49 3-.99 125.41 2.63 1271.70 99.41 9,05
4.375 1261.00 1274.49 9992.08 9995.00 10025.00 10080.00 4:. 17 97.92 2:79 1272 .70 82.99 8.62
4.469 1261.00 1278.18 9984 .54 9995.00 10045.00 10159.13 3.85 174.58 3.08 1275.10 54.39 6.96
4.469 1261.00 1278.15 9984.62 9995.00 10045.00 10090.00 3..67 105.38 3.05 1275.10 63.52 7.46
% 4.563 1261.00 1281.57 9973.24 9985.00 10040.00 10126.25 3.39 153.0% 3.47 1278.10 73.88 7.86
4.563 1261.00 1281 .53 9973.47 9985.00 10040.00 10070.00 3-38 96.53 3.43 1278.10 81.32 8.18
* 4.653 1261.00 1283.61 9960.95 9965.00 10040.00 10088.64 2.05 127.69 3 w2l 1279.70 1711 4.67
® 4.653 1261.00 1283.68 9960.95 9965.00 10040.00 10070.00 2.5 109.05 3.98 1279.70 15.95 4.57
* 4.725 1108.00 1285.30 9970.14 9965.00 10040.00 10082.30 1.69 112.17 2.30 1283.00 92.27 7.52
* 4.725 1108.00 1285.29 9970.20 9965.00 10040.00 10070.00 1.61 99.80 2.29 1283.00 93.717 1.55
1
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TUTHILL DIKE WASH - WASH

SUMMARY PRINTOUT TABLE 110

SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR

.000 1039.06 -.94 1040.11 123..25 .00 4057.00 .00 .00 .00 9940.00 10075.00 .00

.000 1039.06 .00 1040.11 123.25 .00 4057.00 .00 123.25 9945.48 9940.00 10075.00 10068.73
.075 1040.84 .00 1041.52 184.50 758 .82 3296.64 1:55 .00 .00 9960.00 10070.00 .00
.075 1040.84 ~.01 1041.53 163.36 740.68 3314.79 153 163.38 9910.00 9960.00 10070.00 10073.38

o .186 1043.71 .00 1044.90 294.60 428.50 3499.86 128.64 .00 .00 9970.00 10050.00 .0
i .186 1043.25 -.46 1045.10 112 .53 155..07 3785.63 116.30 118.55 9950.00 9970.00 10050.00 10068.55
# .314 1047.99 .00 1048.79 535.64 391.03 3665.97 .00 .00 .00 9950.00 10080.00 .00
314 1048.06 .07 1049.09 134.59 .04 4056.96 .00 155.00 9925.00 9950.00 10080.00 10080.00

= <415 1051.93 .00 1052 .53 724.39 670..95 2744 .45 641.59 .00 .00 9940.00 10060.00 .00
% 415 1051.88 -.05 1053.02 235.00 .00 3407.42 649.58 235.00 9940.00 9940.00 10060.00 10175.00
* .540 1057.55 .00 1058.43 399.72 42.96 3203.28 810.75 .00 .00 9930.00 10040.00 .00
¥ .540 1057.46 =009 1058.73 197 .13 42.49 3580.08 434.43 198.25 9911.75 9930.00 10040.00 10110.00
* .634 1061.80 .00 1063.16 211.54 210.06 3172 71 674.23 .00 .00 9970.00 10040.00 .00
i .634 1061.79 -.02 1063.28 153.93 214.97 3265.15 576.88 154.02 9950.98 9970.00 10040.00 10105.00
% 29 1065.30 .00 1066.56 268.28 12.93 3836.70 207.37 .00 .00 9960.00 10085.00 .00
2 1065.34 .04 1066.77 131.48 15.03 4041.97 .00 131.48 9953..52 9960.00 10085.00 10085.00

% .823 1070.92 .00 1073.07 92.56 2.57 4040.92 13.51 .00 .00 9955.00 10030.00 2

o .823 1070.94 .02 1073.07 92.56 2.77 4039.64 14.59 92.56 8952.71 9955.00 10030.00 10045.27
-917 1074.73 .00 1076.70 116.97 51.83 3985.72 19.45 .00 .00 9965.00 10040.00 .00

Wood/Patel Tuthill Dike Wash CLOMR Submittal




1EC-2 Output for Duplicate Effective Model Tuthill2.Out W/P Job No. 011402.02

+ 917 1074.71 - <03 1076.72 9351 5050 3993 93 12 .57 93.70 9956.30 9965.00 10040.00 10050.00

* 1.012 1080.73 .00 1082.83 9219 2,.95 4048.78 5 27 .00 .00 9940.00 10020.00 .
= 1013 1080.75 .02 1082.83 92..20 3.18 4048.14 5.68 92.20 9936.36 9940.00 10020.00 10028.56
% 1.067 1085.01 .00 1088.23 44 .30 .00 4061.00 .00 .0C .00 9977.70 10022.00 .00
% 1.067 1085.01 .00 1088.23 44 .30 .00 4061.00 .00 44.30 9977.70 9977.70 10022.00 10022.00
* 1.110 1093.14 .00 1083.68 72.00 708.59 3352.41 .00 .00 .00 9977.70 10022.00 .00
i 1.1106 1093.16 .03 1083.68 72.00 809.08 3251.92 .00 72.00 9950.00 $977.70 10022.00 10022.00
* 1.118 1093.65 .00 1083.81 180.00 .00 2898.01 2604.99 180.00 9920.00 9920.00 10030.00 10100.00
* 1.118 1093.64 e 1)) 8 1093.80 180.00 .00 2897.52 2605.48 180.00 9920.00 9920.00 10030.00 10100.00
% 1:152 1093.62 .00 1093.85 220.00 .00 3764.59 1738.41 220.00 9930.00 9930.00 10045.00 10150.00
% 1.152 1093.61 = =0, 1083.84 220.00 .00 3765.19 1737 .81 220.00 9930.00 9930.00 10045.00 10150.00
= 1.188 1093.60 .00 1094.14 264.00 50.19 3827.44 1625.36 275.00 9925.00 9945.00 10030.00 10200.00
i 1.198 1093.59 =.01 1094.13 263.98 50.02 3830.34 1622.65 275.00 9925.00 9945.00 10030.00 10200.00

1
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SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR
= 1.260 1097.03 .00 1098.55 237.58 138.58 3925.92 2536.50 255.00 9945.00 9975.00 10045.00 10200.00
* 1.260 1097.03 .00 1098.55 237.58 138.65 3925 .39 2536.96 255.00 9945.00 9975.00 10045.00 10200.00
% 1.287 1099.25 .00 1101.02 193.07 12.60 6554.93 33.47 .00 .00 9980.00 10145.00 .00
* 1.287 1099.21 - 403 1101.05 171.04 12.06 6588.94 .00 171.04 9973.96 9980.00 10145.00 10145.00
e 1.313 1100.98 .00 1102.96 159.62 610.87 5056.85 933.28 159.86 9920.14 9950.00 10025.00 10080.00
* 1.313 1100.98 .00 1102.96 159..63 610.99 5056.60 933.41 159.86 9920.14 9950.00 10025.00 10080.00
& 1.322 1103.29 .00 1103.56 232.82 594.12 6006.88 .00 234.10 9875.90 9930.00 10110.00 10110.00
* 1.322 1103 429 .00 1103.56 232482 594.10 6006.90 .00 234.10 9875.90 9930.00 10110.00 10110.00
% 1.362 1103.50 .00 110361 221.32 550.32 4859.70 814.98 222.76 9877.24 9950.00 10045.00 10100.00
* 1.362 1103.50 .00 1103.61 221.32 550.31 4859.72 814.97 222.76 9877.24 9950.00 10045.00 10100.00
= 1.422 1106.40 .00 1109.05 92.02 .00 6225.00 .00 .00 .00 9945.00 10045.00 .00
B 1.422 1106.40 .00 1109.05 92.01 .00 6225.00 .00 96.01 9948.99 9945.00 10045.00 10045.00
* 1.518 1113.93 .00 1115.52 22397 41.35 4942.83 1240.82 .00 .00 9975.00 10055.00 .00
* 1.518 1114.26 .53 1116.97 100.54 62.90 6125.60 36.50 120.60 8969.40 9975.00 10055.00 100590.00
& 1.614 1123.45 .00 1125.74 182.92 11.82 6049.90 163.28 .00 .00 9975.00 10055.00 .00
= 1.614 1123.35 =« 11 1125.76 141.74 9.99 6088.93 126.09 142.28 9967.72 9975.00 10055.00 10110.00
* 1.72.0 1130 .93 .00 113359 88.96 .00 6168.00 .00 .00 .00 9965.00 10070.00 .00
® 1.710 1130.94 +0T 1133.59 89.16 .00 6168.00 .00 105.00 9965.00 9965.00 10070.00 10070.00
* 1.805 1138.10 .00 1141.02 84.04 .00 6167.93 ) .00 .00 9870.00 10050.00 .00
* 1.805 1138.10 .00 1141.02 80.25 .00 6168.00 .00 80.25 9969.75 9970.00 10050.00 10050.00
* 1.898 1145.29 .00 1147.47 165.15 104.04 3941.38 2.122\.. 57 .00 .00 9980.00 10020.00 .00
¥ 1.898 1145.20 =09 1147.98 99 579 108.94 4230.92 1828.14 97 .93 9972 .07 9980.00 10020.00 10070.00
* 1.994 1152.38 .00 1154.89 123.75 22.09 5985.94 159:. 97 .00 .00 9975.00 10050.00 .00
* 1.994 1152.40 .02 1154.89 123.75 22.57 5982.18 163.25 123.75 9969.06 9975.00 10050.00 100S2.81
d 2.088 1159.36 .00 1161.81 128.57 5.18 5894.26 268.56 .00 .00 9975.00 10055.00 .00
E 2.088 1159.28 -.08 1162 .15 83 .18 4.71 6163.29 .00 83 .55 9971.45 9975.00 10055.00 10055.00
% 20170 1167.39 .00 1169.16 164.60 .00 6110.00 .00 .00 .00 9940.00 10135.00 .00
% 2.170 1167.39 -5 0% 1169.16 164.54 .00 6110.00 .00 164.59 9964.34 9940.00 10135.00 10128.93
* 2..279 1176.61 .00 1179.18 94.03 .00 6110.00 .00 .00 .00 9940.00 10045.00 .00
L 2279 1176.60 i 1179.18 93.96 .00 6110.00 .00 94.03 9945.88 9940.00 10045.00 10039.91
B 2.373 1180.51 .00 1181.92 218.80 2.34 4486.02 1621.6 .00 .00 9960.00 10015.00 .00
2. 373 1180.37 -.14 1182.27 127.24 1.13 4892.54 1216.33 129.96 9950.04 9960.00 10015.00 10080.00
23 2.468 1184.94 .00 1187.04 179.79 449.44 3786.99 1873.57 .00 .00 9975.00 10015.00 .00
* 2.468 1184.87 -.08 1187.08 138.45 443.59 3822.84 1843.57 138.97 9941.03 9975.00 10015.00 10080.00
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1EC-2 Output for Duplicate Effective Model Tuthill2.Out W/P Job No. 011402.02

i
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SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR
L 2.563 11:91:10 .00 1192.63 343.89 348.43 4202.68 1558.89 .00 .00 8980.00 10025.00 .00
* 2.563 1190.92 S iy 1193.20 152.00 3n2.72 4728.33 1008.95 155.189 9944 .81 9980.00 10025.00 10100.00
= 2.659 11:93:. 87 .00 1195.83 189.86 47.76 4397.96 1664.27 .00 .00 $975.00 10025.00 .00
* 2.659 1193:.80 -.08 1196.15 133 .32 48.64 4637.09 1424.27 131.45 9968 .55 9975.00 10025.00 10100.00
’ 2.753 1197:53 .00 1198.44 240.61 102.69 2842.00 66.30 .00 .00 9975.00 10070.00 .00
2:753 1197.96 .43 1198.64 192 .33 167.09 2762.56 81.34 192.33 9917.67 9975.00 10070.00 10110.00
= 2.848 1200.23 .00 1201.89 116.13 60.41 2561.68 388.91 .00 .00 9980.00 10025.00 .00
2 2.848 1200.20 = .03 1201.89 115.22 58:.35 2568.53 384.12 116.00 9964.00 9980.00 10025.00 10080.00
2.943 120343 .00 1204.62 107.39 .00 2530.01 480.99 .00 .00 9945.00 10020.00 .00
2943 1203.46 .03 1204.63 107.40 .00 2527.37 483.63 107.40 9960.50 9945.00 10020.00 10067.90
* 3.057 1205.87 .00 1207.34 168.47 74 .34 2197.03 739.63 .00 .00 9985.00 10020.00 .00
3.057 1205.79 -.08 1207.47 99.49 74.43 2264.87 671.69 100.00 9975.00 9985.00 10020.00 10075.00
3.148 1208.87 .00 1209.68 226.65 .00 2315.50 695.50 .00 .00 9975.00 10030.00 .00
3.148 1209.03 <15 1209.96 122.30 .00 2465.91 545.09 122.30 9977.70 9975.00 10030.00 10100.00
¥ 3.250 1213.72 .00 1214.69 244.49 82.95 2785.74 142 .31 .00 .00 9970.00 1012C.00 .00
% 3.250 1233571 .00 1214.70 210.01 83.01 279518 132.80 210.38 9939.62 9970.00 10120.00 10150.00
3.344 1216.64 .00 1216.82 221.88 13:.93 1266.85 133 .22 .00 .00 9985.00 10115.00 .00
3.344 1216.65 .02 1216.84 171.. 57 14.29 1282.57 117.14 171..57 9978.43 9985.00 10115.00 10150.00
¢ 3.439 1217.11 .00 1217 .18 241.84 7.42 1297.41 109.18 .00 .00 9980.00 10150.00 .00
¥ 3.439 12317.15 .04 1217.24 17517 8.28 1405.72 .00 17517 9974.83 9980.00 10150.00 10150.00
* 3.535 1217-25 .00 1218.15 112.52 5.24 1395.62 13.14 .00 .00 9980.00 10080.00 .00
» 3.535 1217.26 .01 1218.15 112.52 5.30 1395.38 13.31 112.52 9976.87 9980.00 10080.00 10089.39
7 3.631 1222 .23 .00 1223.70 55.05 12:.22 1383.14 18.64 .00 .00 9980.00 10025.00 .00
% 3.631 1222 .23 .01 1223.70 55.04 32.27 1383.00 18.72 55.04 9976.66 $980.00 10025.00 10031.70
* 3.724 1230.42 .00 1231.14 193.38 1.16 853.94 558.90 .00 .00 9980.00 10030.00 .00
* 3.724 1231.21 =79 1232.28 94.18 12.06 1262.13 139.81 94.18 9975.82 9980.00 10030.00 10070.00
* 3.818 1236.20 .00 1236.79 255.01 11.87 872 .57 529.56 .00 .00 9985.00 10030.00 .00
= 3.818 1236.28 .09 1237.39 88.66 15.. 90 1104.35 293.75 88.66 9981.34 9985.00 10030.00 10070.00
¥ 3.912 1243.08 .00 1244 .24 99.34 45.93 1163 .58 204.48 .00 .00 9980.00 10015.00 .00
* 3.912 1243 .11 .03 1244 .24 97 7% 46.48 1158.50 209.02 9771 9972 .29 9980.00 10015.00 10070.00
x 4.006 1249.66 .00 1250.86 60.70 .00 1261.00 .00 .00 .00 9980.00 10045.00 .00
* 4.006 1249.65 = 201 1250.86 60.63 .00 1261.00 .00 60.70 9980.86 9980.00 10045.00 10041.56
3 4.101 1257.84 .00 1258.43 215.32 135.94 842.89 282.17 .00 .00 9975.00 10040.00 .00
% 4.101 1257.96 <12 1258.67 150.00 170 .23 943.26 147.51 150.00 9920.00 9975.00 10040.00 10070.00
i
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SECNO CWSEL DIFKWS EG TOPWID QLOB QCH QROB PERENC STENCL STCHL STCHR STENCR
% 4.196 1263.02 .00 1264.11 90.62 .00 1230.39 29.60 .00 .00 9865.00 10025.00 .00
% 4.196 1263.05 .04 1264.11 90.62 .00 1228.73 3227 90.62 9967 .46 9965.00 10025.00 10058.08
i 4.289 1270.34 .00 1270.99 18912 168.54 575.:92 516.54 .00 .00 9985.00 10010.00 .00
* 4.289 1270.31 =03 1271.14 119.93 176 .99 616.87 467.14 120.41 9949.59 9985.00 10010.00 10070.00
4.375 1274.33 00 1275.14 125.41 11.84 674.38 574.78 .00 .00 9995.00 10025.00 .00
4.375 1274 .49 15 1275.24 97.92 13.00 682.86 565.14 97 .92 9992.08 9995.00 10025.00 10090.00
4.469 1278.18 .00 1278.76 174.58 35.76 915.71 3109:.53 .00 .00 9995.00 10045.00 .00
4.469 1278.15 -=03 1278.86 105.38 3711 97175 252.14 105.46 9984.54 9995.00 10045.00 10090.00
\

e 4.563 1281.57 .00 1282.41 153.01 24.89 1089.25 146.86 .00 .00 9985.00 10040.00 .00
4.563 1281..53 -.03 1282.47 96 .53 24.78 1119.83 116.38 96.76 9973.24 9985.00 10040.00 10070.00
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{EC-2 Output for Duplicate Effective Model Tuthill2.0ut W/P Job No. 011402.02

* 4.653
* 4.653
= 4.725
= 4.725
15
18JANO2

1283.61 .00 1283.94 127.69 4.18 1214.70 42.13 .00 .00 9965.00 10040.00 .00

1283.68 .07 1283.99 109.05 4.55 1209.83 46.63 109.05 9960.95 9965.00 10040.00 10070.00

1285.30 .00 1286.14 112.17 .00 1048.99 59.01 .00 .00 9965.00 10040.00 .00

1285.29 =01 1286.13 99.80 .00 1045.74 62.26 99.86 9970.14 9965.00 10040.00 10070.00
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FLOODWAY DATA, TUTHILL DIKE WASH - WASH

PROFILE NO. 2
——————— FLOODWAY ------- WATER SURFACE ELEVATION
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE
AREA VELOCITY FLOODWAY FLOODWAY
.000 123:. 494 . 8.2 103953 10391 e}
.075 163. 618. 6.6 1040.8 1040.8 -0
.186 113. 391. 10.4 1043.2 1043.7 = 5
.314 135. 498. 8.2 1048.1 1048.0 pe
.415 235 531. 7.6 1051.9 1051.89 «0
.540 197" 493. 8.2 1057.5 1057.6 ol
.634 154. 467. 8.7 1061.8 1061.8 0 |
.729 131x 425. 9:5 1065.3 1065.3 .0
.823 93 353« 1155 1070.9 1070.9 .0 ‘
-917 94. 364 . H b 1074.7 1074.7 .0 ‘
1.012 92. 353 11.5 1080.7 1080.7 .0 |
1 .067 44 . 282. 14.4 1085.0 1085.0 .0 }
1.110 T2 T« 5.7 1093.1 1093..1 0 |
1,118 180. 1745. 32 10937 10937 <0 ‘
1.152 220 1520 36 1093.6 10936 .0 1
1.198 264. il i i 5.0 1093.6 1093.6 <0 |
1.260 238. 773. 8.5 1097.0 1097.0 Ao, |
1.28% L7k 609. 10.8 1099.2 109s8.2 .0
X.313 160. 631.- 10..5 1101..0 1101.0 .0
1.322 233. 1598. 4.1 1103.3 1103.3 .0
1.362 221. 2633 2.4 1103.5 11.03:.5 .0
1.422 92 477. 13.1 1106.4 1106.4 o)
1.518 101. 487. 2.8 1114.2 1113.7 #B!
1.614 142. 543 . 11::5 11234 1123.5 = ¢l
1.710 89. 472. 130 113059 1130.9 +#0
1.805 80. 450. 13.7 11381 113850 .0
1.898 98. 544 . 11...3 1145.2 1145.3 =k
1.994 124. 529+ b B O 1152.4 1152.4 /)
2.088 83. 455. 13.86 1155.3 1159.4 = s
2.170 165« 572 107 1167.4 1167.4 0
25279 94. 474 . 12.8 1176.6 1176 6 .0 ‘
2.373 129 639. 9.6 1180.4 1180.5 =&k ‘
2.468 138. 625. 9.8 1184.8 1184.9 =4,
2.563 152 . 635. 9.6 1190.9 1191. 1 -.2 |
21659 131 . 610. 10.0 1193.8 1193 .9 <ol
2753 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 ST
3.148 122 . 470. 6.4 1209.1 1208.9 )
3..280 210. 405. 7.4 1213.7 1213.7 .0
3.344 1722. 432. 33 1216.6 1216.6 .0
1
18JANO2 15:45:38 PAGE 62
FLOODWAY DATA, TUTHILL DIKE WASH - WASH
PROFILE NO. 2
~~~~~~~ FLOODWAY ------- WATER SURFACE ELEVATION
STATION WIDTH SECTION MEAN WITH WITHOUT DIFFERENCE
AREA VELOCITY FLOODWAY FLOODWAY

Wood/Patel Tuthill Dike Wash CLOMR Submittal




1EC-2 Output for Duplicate Effective Model Tuthill2.Out W/P Job No. 011402.02

3.439 LTS 586. 2.4 1237.1 1217:1 0
3535 113 . 191 7.4 1217.3 1217.3 0
3831 55.. 151. 9.4 1222.2 1222.2 0
3.724 94. 297, 7.2 12312 1230.4 8
3.818 89. 193. 73 1236.3 1236.2 1
3.912 o8. 205. 6:9 12431 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 1054 218. 5.8 12782 1278.2 0
4.563 Q7 184 6.9 1281.6 1281.6 0
4.653 109. 304 4.1 1283.7 1283.6 X
4.725 100. LB 6.8 1285:.3 1285.3 0

Wood/Patel Tuthill Dike Wash CLOMR Submittal




HEC-RAS Plan: Imported Pla

River: RIVER-1

Reach: Reach-1

Reach River Sta Q Total Min ChEl | W.S.Elev Crit W.S. E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width | frr;udefgﬂi 7
{ | | (cfs) (ft) (ft) (ft) | (ft) (fuft) | (f's) (sq ft) (ft) .
|Reach-1 |0 | 4057.00| 1033.00/ 1039.05 1038.12 1040.10/ 0.004404 8.24 492.20 123.11 i 0.73
|Reach-1 4057.00| 1033.001 1039.06 1038.12 1040.11/ 0.004368 | 8.22| 493.63 123:25 0.72
I T | T T
| | | | |
Reach-1 0.075 | 4057.00‘ 1035.00 1040.85| ‘ 1041.53 0.002790/ 6.93{ 628.09 184.51| 0.59
Reach-1 10.075 4057.00 | 1035.00 1040.84 | 1041.54 0.002833| 6.98/ 618.25/ 163.36 0.59
| | | | |
|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 | 11.14 393.13 112.75 0.95
; ; \ \ 1 |
‘!Reach-1 10.314 405700‘ 1042.50 | 1047.92 1047.92 1048.78} 0.004299 7.76| 653.29 506.52 0.71
Reach-1 10.314 4057.00| 1042.50 | 1048.04 1047.27 | 1049.08 | 0.004625 8.19 495.63! 133.42) 0.74
| | '; | \ ‘ | ;
|Reach-1 10.415 4057.00 1047.20! 1051.93 1051.93/ 1052.53| 0.004751/ 7.31] 824.97 721.00| 0.73
‘Reach-1 10.415 | 4057.00| 1047.20 1051.93| 1051.93| 1053.02| 0.007377 9.01 541.06 235.00 0.90
| | J : ‘ | |
|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 | 9.53 493.09 197.16 0.91
| | |
Reach-1 10.634 | 4057.00 1056.80 1061.83 | 1061.83‘ 1063.161, 0.005865| 10.22 516.85 212.42 0.86
Reach-1 10.634 | 4057.00/ 1056.80 1061.79 1061.79 | 1063.28 | 0.006436 10.64 466.22| 153.92/ 0.90
‘ | | } \ | |
Reach-1 0.729 4057.00 1060.70 1065.37 1065.37 | 1066.56| 0.006502 9.00 527.24 | 276.25| 0.86
Reach-1 0.729 4057.00 1060.70 1085.34 108519 1086.77 _ 0.007590 9.61| 425.26 131.48| 0.92|
T [ ‘ ‘ | [
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 | 4057.00 1064.50 1070.96 1070.96 1073.07| 0.007416 11.68 354.61 92.56| 0.96
| | 3 |
| | |
|Reach-1 10.917 | 4057.00 1069.30| 1074.75 1074.69 1076.71 0.006768 11.31 375.10| 117.52 0.92
Reach-1 10.917 405700‘ 1069.30 1074.68 | 1074.63 1076.71 0.007132 11.50 362.66 93.42 0.94
| |
|Reach-1 1,012 ]\ 4057.00 1075.70 1080.74 | 1080.74 1082.84 0.007930 11.62 3563.15| 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
\ ‘ | |
Reach-1 1.067 4061.00‘ 1078.64 1085.05 1085.05| 1088.23 0.002002 | 14.32 283.67 133.08 1.00|
Reach-1 |1.067 4061.00 1078.64 1085.05 1085.05 1088.23 0.002790 | 14.32 283.67 44.30 1.00|
\ ‘ 1
|Reach-1 |1.0885 Culvert| \ |
| | | | i | [
Reach-1 {1.11 | 4061.00 1081.10 1093.00 | 1087.47 1093.56 0.000173| 64371 704.92 1243.59 0.33
Reach-1 11.11 | 4061.00 1081.10/ 1093.06 1087.47 1093.59 | 0.000221| 6.15 709.23| 72.00 0.31]
| | | | i ‘ |
‘ | | \
Reach-1 1.118 5503.00 1081.50 1093.53 1093.69| 0.000064 3.05 1724.64J 180.00 0.18
Reach-1 1.118 5503.00 1081.50 1093.55 109371‘1 0.000063 3.05| 1728.39‘ 180.00| 0.18
i
| | | : |
|Reach-1 1.162 5503.00 1082.00 1093.50 | | 1093.74 0.000533 4.35 1494 .84 220.00 0.28
Reach-1 |1.162 5503.00 1082400‘\ 1093.52 1093.76 0.000528 4.34 1499.52 220.00 0.28
| | | | |
Reach-1 11.198 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 109349 1094.06 0.001634 6.95‘ 1084.46 263.73 0.48
I 1 | | | | | |
\lReach-‘l 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 1098.551 0.007017| 11.71 779.48 237.65 04941
| | | | | 1
| | | |
Reach-1 |1.287 6601.00 1094.00 1099.27 1099.27| 1101.02 0.008057 10.66 632.75 193.58 | 0.971
|Reach-1 ‘1.287 | 6601.00 | 1094.00 1099.24 1099.24 1101.05 0.008470 10.81 613.02| 171.04 0.99
\ | 1 | | \ | ;
Reach-1 [1.313 ‘ 6601.00 1095.00 1100.98 1100.98 1102.96 0.006411 12.32| 631.00| 159.63| 0.93
Reach-1 [1.313 6601.00 1095.00 1100.98 1100.98 | 1102.96 0.006398 12.31] 631.43 159.64 | 0.93
Reach-1 1.322 6601.00\ 1095.00 | 1103.46 1103.58 0.000245 3.09| 2700.703 606.38 0.19
Reach-1 1.322 6601.00 1095.00 1103.29 110356‘ 0.000511 4.29 1597.73‘[ 232.83 0.27
Reach-1 11.362 6225.00 1082.00 1103.59 | 1103.60 0.000012 1.19 7848.81 661.70 OAOSJ
Reach-1 1.362 6225.00 1082.00 1103.50 | | 1103.61 0.000070 = 2.83| 2632.94 221.31| 0.12i
[ ‘ \ 1 ‘ ‘ \ \ 1 |
|Reach-1 [1.422 6225.00 1098.50 1106.41 ~1106.41 1109.05/ 0.007925 13.03| 477.72 92.07/ 1.01
|Reach-1 |1.422 6225.00/ 1098.50 1106.41 1106.41 1109.05 0.007941 13.04 | 477.36 92.04 1.01
I T T
‘ \ | L | S E oo e B
|Reach-1 11.518 | 6225.00‘ 1106.90 1113.73 111373 1115.52 0.006335| - 11.82 705.92 224.06 091
|Reach-1 11.518 6225.00 1106.90 111429 1114.29 1116.97 0.006919 | . 13.22 490.54 101.24| 0.97




b

ﬂEC-RAS Plan: Imported Pla River: RIVER-1

Reach: Reach-1 (Continued)

Reach RiverSta | QTotal | MinChEl W.S.Elev | CritW.S. E.G. Elev E.G. Slope VelChnl | Flow Area Top Width Froude # Chl
L S (f) (f) (*) ) | (fs) ‘ (sa ft (f) L
| | | * | | |
|Reach-1  |1.614 | 622500 1113.90 112347 1123.47| 112574 0.005608 12.25) 576.92| 184.00 0.87
|Reach-1  |1.614 | 6225.00 1113.90/ 1123.37| 1123.37/ 112576 0.006011 12.54 54611 141.85 0.90
w T ‘ . 1 I
|
|[Reach-1  [1.71 6168.00 1120.00| 113091 113091 1133.59 0.008032| 13.14 469.33 88.63 1.01
Reach-1  1.71 | 6168.00 1120.00 1130.93 1130.93| 113359 0.007964 13.09/ 471.17| 88.94 1.00
‘\ ‘ \ } | | ‘ \
Reach-1  [1.805 6168.00 1127.60 1138.14| 1138.14 | 114102 0.007870 13.61 453.57| 85.59 1.01]
|Reach-1  |1.805 | 6168.00, 1127.60| 1138.17 1138.17| 1141.02]  0.007756 13.54 455.57 80.25 1.00
| |
| |
|Reach-1 1.898 6168.00| 1137.30 1145.33 1145.33 1147.47  0.006076 14.03| 661.08 166.23 0.93
|Reach-1  |1.898 6168.00| 1137.30] 1145.23| 114523 1147.98 0.007375 15.31) 547.53| 97.84 1.03
| | f ‘ |
|Reach-1  |1.994 6168.00 1143.50/ 1152.41 1152.41 1154.89 0.006131/ 12.84 529.98 124.05 0.91
|Reach-1  1.994 6168.00, 1143.50| 1152.43 1152.43 1154.89 0.006030 12.77] 533.42 123.75 0.90
\ ‘ ‘ | \ | [ |
|Reach-1  |2.088 6168.00 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 1159.31 116215 0.007665| 13.52| 458.07 83.28 1.00
| 1 ‘ i ‘ ‘
Reach-1 217 6110.00 1162.60]  1167.40 1167.40| 1169.16|  0.008869) 10.66| 573.30 164.66 1.01
Reach-1 (217 6110.00 1162.60 1167.39| 1167.39]  1169.16]  0.008906 10.67 572.50 164.59 1.01
| | ‘ | | |
Reach-1  2.279 | 811000, 1169.30/ 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
| | \ ‘ | | | | | w )
|[Reach-1  2.373 | 8110.00 1172.00 1180.50 1181.92]  0.003805 10.90 817.22| 218.33] 0.70|
Reach-1 2373 6110.00 1172.00| 1180.35 1182.26 0.004828 12,12 635.47 126.77 079
| | | | [
‘ | ‘ | | ‘
Reach-1  |2.468 6110.00 1177.30 1184.98  1184.98 1187.04 0.006156 13.84 661.23| 181.71| 0.93
Reach-1 2.468 6110.00 1177.30 1184.87 1184.87 1187.08 0.006661 14.24 624.91| 138.47 097
| |
| | |
Reach-1 2.563 | 6110.00 1182.30 1191.12] 1191.12 1192.63 0.003507 11.68 925.42 344.59 073
Reach-1 12563 6110.00 1182.30 1190.91| 1190.91 1193.20 0.004892 13.55| 633.38 151.76 | 0.86
| | \ | i
'Reach-1  |2.659 6110.00 1185.80 1193.91 1193.91 1195.83 0.005255 12.82 717.60 190.39| 086
|Reach-1 2,659 6110.00 1185.80 1193.83 1193.83 1196.15 0.006084 13.69 614.51 13139, 093
| | | | | |
Reach-1 12753 3011.00| 1190.30| 1197.49| 1198.43 0.004568 7.99 446.20 236.85 073
Reach-1  |2.753 3011.00 1190.30/ 1197.94 1198.63  0.002961 6.93 515.34 192.33] 0.60|
] [ | | f [ |
| | | | | !
Reach-1  |2.848 3011.00 1193.20 1200.23| 1200.23| 1201.89|  0.005921 11.11] 347.55 115.92 0.86|
|Reach-1 2.848 3011.00 1193.20 1200.23 1200.23 1201.89  0.005915 11.11] 347.69 115.83 0.86|
| ! | |
Reach-1 2.943 3011.00| 1195.80/ 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/ 381.61 107.40 077
| | | 1 | }
Reach-1  [3.057 | 3011.00) 1199.40 1205.83 | | 1207.35 0.005408 11.31] 408.92| 166.49 0.84
\Reach-1  3.057 3011.00| 1199.40 1205.81| 1207.47  0.005759 11.65| 359.71 99.52 087
‘ | ‘ |
Reach-1  13.148 3011.00 1200.00| 1208.90 1209.70]  0.003026 8.09| 573.87 227.37 062
Reach-1  |3.148 3011.00 1200.00 1209.02 1209.96]  0.003187 8.46 469.42| 122.30| 063
‘ ‘
| | | |
Reach-1  [3.25 3011.00 1210.90 1213.73 1213.73| 121469 0.008946 8.12 425.26 245.36 0.95
Reach-1  13.25 | 3011.00] 1210.90 1213.71 1213.71] 121470 0.009287| 8.23 404.80| 210.00| 0.96|
‘ \ 1 1 [ ‘
L ‘
|Reach-1  |3.344 1414.00| 1212.80 1216.63 1216.82 0.001428 3.62| 451.20| 221.29| 0.39
|[Reach-1  |3.344 1414.00 1212.80 121666 e 1216.85 0.001410/ 362 431.39 171.57 039/
1 \ 1 1 ‘
|Reach-1 3.439 1414.00 1213.50 1217.11 1217.18 0.000420 227 693.05 241.77, 022
Reach-1  [3.439 1414.00| 1213.50 1217.15 1217.24 0.000482 243 586.70 175.17 0.23|
| |
'Reach-1  |3.535 1414.00 1214.80 1217.25 1217.25) 121815 0.010635 7.63 190.79| 112,54 0.99
'Reach-1 (3535 1414.00 1214.80 1217.26 1217.26|  1218.15 0.010455 759, 191.82| 112,52 0.99
| - - | | | | |
- 1
|Reach-1 3631 141400 121820 122224 122224 122370  0.008544] 9.79. 151.38] 5514 007
|Reach-1  [3.631 1414.00] 121820  1222.26| 1222.26 1223.70|  0.008374|  9.73| 15239 55.04 0.97
[Reach-1  |3.724 141400  1226.60 1230.41  1230.41 1231.14] 0010330 818 24177 19322 100
|[Reach-1  3.724 1414.00| 1226.60 1231.21| 1231.21|  1232.28 0.007619 8.72| 197.43 94.18 0.90




HEC-RAZ Plan: Imported Pla_River: RIVER-1_Reach: Reach-1 (Continued) - Y. . R S
Reach | River Sta Q Total Min Ch El W.S. Elev CritW.S. | E.G.Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
. - > (cfs) (f) (f) Mm@ (fUs) (sq f) (f) L
Reach-1  3.818 141400 1232.30 1236.19  1236.19 123679 0.006947 765 31480 254.78 Y
[Reach-1 _ 3.818 141400 1232.30 1236.31 1236.31)  1237.39  0.009400 9.19| 196.15 8866 099
|
\Reach-1 3912 141400 123910 124300 124309 124424  0.006684 9.39 202.11 9947, 088
\Reach-1  |3.912 141400 1239.10 124314 124314  124424] 0006314 9.21 206.66 97.71 0.86
\Reach-1  |4.006 1261.00] 124600  1249.66] 124966  1250.86]  0.010210) 8.79| 143.46 6072 101
[Reach-1 __ 4.006 126100 124600  1249.65|  1249.65  1250.86 0010275 8.81) 143.12] 6065 101
I I I T
| | | | B
[Reach-1 4101 126100 1255.80 1257.83  1257.83 125843 0.009779 7.24 249.55 21478 095
\Reach-1 _4.101 126100 1255.80 1257.96|  1257.96|  1258.67| 0009726 7.55 214.06 150.00 0.96
i | |
Reach-1  4.196 1261.00]  1259.80 1263.02 1263.02) 126411 0008634 8.48 162.03 9059 o094
Reach-1  |4.196 126100  1250.80]  1263.06] 126306  1264.11] 0008125 8.32| 165.94 90.62 0.91
\Reach-1  4.289 1261.00]  1267.40 1270.35 1270.35] 127099  0.008333 866 265.85 18965, 094
|Reach-1  14.289 1261.00]  1267.40 1270.32] 127032  1271.14 _ 0.010026 9.41] 21359 120.02 1.03
| ‘ \ ‘ | ‘
\Reach-1 _ 4.375 126100]  1271.70]  1274.32]  1274.31] 127514 0010110 9.10] 214.93 125.17 1.02
|Reach-1 14.375 1261.00 1271.70 1274.48 1274.27 1275.24 0.008405 8,65‘ 213.891 97.92| 0.94
[ [ | [
[Reach-1 4.469 126100 1275.10 127819]  1278.02]  1278.76]  0.005373] 6.93 270.27 17497 0715
\Reach-1 |4.469 126100 127510 127817  1277.90| 127886 0006252 7.42| 219.37 105.41 0.81
‘ | 1 | \ i
\Reach-1  4.563 1261.00]  1278.10 128157 128157, 128241 0007323 7.84 216.20 153.36 0.87
'Reach-1 14.563 126100 1278.10 1281.53 128151 128248 0.008254 8.22| 182.69 96.46 0.82
\Reach-1 __|4.653 126100 127970 128361 128394 0001724 4.69 301.68 12747 0.44
\Reach-1 4.653 126100 1279.70]  1283.69 | 128400 0001592 4.57| 304.13 109.05 0.43
| ‘
[Reach-1  |4.725 110800 128300 128529 128529  1286.14  0.009383 7.56 165.90, 1181, 0.95
[Reach-1  4.725 110800,  1283.00 128528 128528)  1286.13  0.009505 7.59 162.48| 99.77 0.95




Federal Emergency Management Agency

Washington, D.C. 20472 RECEIVED
0CT 08 2002 OCT 1 5 2002
CERTIFIED MAIL IN REPLY REFER TO: WOQD / PATEL
RETURN RECEIPT REQUESTED Case No.: 02-09-1060R
The Honorable Don Stapley Community: Maricopa County, AZ
Chairman, Maricopa County Community No.: 040037
Board of Supervisors
301 West Jefferson, 10th Floor 104

Phoenix, AZ 85003
Dear Mr. Stapley:

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 Buckeye, AZ.," Sheet 3A, all prepared by Wood, Patel &
Associates, Inc., and dated April 17, 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 1-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
100 feet downstream of the 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 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 of Indian 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 i
be contained in the proposed channel. ' i
\
|

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 of the 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 of the 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.

e 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 floodway 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 floodway 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




the nature of the maintenance activities, the frequency with which they will 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 if the 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 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 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 Division of FEMA in Oakland, California, at (510) 627-7184.
If you have any questions regarding this CLOMR, please call our Map Assistance Center, toll free, at
1-877-FEMA MAP (1-877-336-2627).

Sincerely,

Al v

Max H. Yuan, P.E., Project Engineer For: ~ Matthew B. Miller, P.E., Chief

Hazards Study Branch Hazards Study Branch

Federal Insurance and Federal Insurance and
Mitigation Administration Mitigation Administration

Enclosures

ook 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. |
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WOOD, PATEL & ASSOC., INC. LETTER OF TRANSMITTAL
Civil Engineers, Hydrologists, Land Surveyors

2051 West Northern Avenue, Suite 100 DATE: July 3, 2002 JOB NO. 011416.02j
Phoenix, AZ 85021 ATTENTION: Sacha Tohme 5
(602) 335-8500 « FAX (602) 335-8580 RE: Tuthill Dike Wash CLOMR
TO: Michael Baker, Jr. Inc. FEMA Case No. 02-09-1060R

3601 Eisenhower Avenue, Suite 600
Alexandria, VA 22304

WE ARE SENDING YOU  MAttached O Under separate cover via the following ’
items: l
O Shop drawings O Prints O Plans O Samples O Specifications |
O Copy of letter O Change Order B Other (see below) i‘
I

COPIES DATE NO. DESCRIPTION |

i 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 B 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
‘1nto 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.

Shimin Zou ;

COPY TO: File

SIGNED: Shimin Zou 1

FORMS\TRANSMIT.GEN




List of Addenda to the Tuthill Dike Wash CLOMR TDN:

o

Review Comments

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

FEMA form MT-2 Form 4 - Riverine Hydraulic Analysis
Work Map 3A/3 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.

A floppy disk with HEC-RAS electronic files.




NATIONAL FLOOD INSURANCE PROGRAM

FEMA MAP COORDINATION CONTRACTOR RECEIVED

June 17,2002 JUN 21 2007
Mr. Ashok C. Patel, P.E., R.L.S. IN REPLY REFER TO: YO0D / PATEL
Project Manager, Case No.: 02-09-1060R
Wood, Patel & Associates, Inc. Community: Maricopa County, AZ
2051 West Northern, Suite 100 Community No.: 040037
Phoenix, AZ 85021
316-ACK.FRQ

Dear Mr. 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 Incorporated Areas. Pertinent information about the 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 1-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
delineaticns shown on the effective FIRM at the downstream Umit of the revicion. Please submita

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 within 90 days of the date of this letter, we will treat any subsequent
request as an original submittal, and it will be subject to all submittal/payment procedures.

[f you are unable to meet the 90-day deadline for submittal 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.

If you 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). If you have specific 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
Engieering Division

Michael Baker Jr., Inc.




FEDERAL EMERGENCY MANAGEMENT AGENCY 0.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
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 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 ﬂoodﬂqﬂurce studied

Community Name: Town of Buckeye, Arizona

Flooding Source: Tuthill Dike Wash - Tractor Wash

Project Name/ldentifier: 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)? X 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: 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 | Only the 100-year (Base) flood profile is
in the models must be provided. The summary must include a description of any | required. A hydraulic model is not required
changes made from model to model (e.g.,  Duplicate Effective model to | for areas which do not have detailed
Corrected Effective model). At a minimum, the Duplicate Effective (item 1) and | flooding; however, BFEs may not be added to
the Revised or Post-Project Conditions (item 4) models must be submitted. See | the revised FIRM. If a hydraulic model is

instructions for directions on when other models may be required. 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 E Natural File Name Trartor2.Dat & Floodway File Name Tractor2.Dat
Copies of the hydraulic analysis used in the effective FIS \ ydels (10-, 50-, 100-, and 500-year
multi-profile runs and the floodway run) must be obtaine K eslreeses "~ quester’'s equipment to produce the
Duplicate Effective model. This is required to assure that e 1as been transferred correctly to the
requester’s equipment and to assure that the revised date | ive data to provide a continuous FIS
model upstream and downstream of the revised reach. ( A/ ‘

2. Corrected Effective Model X Natural File Ne g Rjemin® e File Name Tractor2.Prj

The Corrected Effective model is the model that correc i B T Duplicate Effective model, adds any
additional cross sections to the Duplicate Effective model =, pographic information than that used
in the currently effective model. The Correctly Effective r '~ B C nade physical changes since the date
of the effective model. An error could be a technical erro 5 — iny construction in the floodplain that
occurred prior to the date of the effective model but was . 2 model.

3. Existing or Pre-Project Conditions Model [] Natural | WerL neay? A/ File Name N/A

The Duplicate Effective model or Corrective Effective mc ¢ isting or Pre-Project Conditions model
to reflect any modifications that have occurred within /- ’ ) . the Effective model but prior to the
construction of the project for which the revision is be (= sl G R n has occurred since the date of the
effective model, then this model would be identical to thi plicate Effective model.

4. Revised or Post-Project Conditions Model Natural File Name Tractor1.Prj | rioodway 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.

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

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS




3. STARTING WATER-SURFACE ELEVATIONS .
Explain how they were determined. Explanation Attached? X Yes L[] 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 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.

Supercritical depth [] Critical Depth [J] pbrawdowns ] Negative Floodway Surcharges
Floodway Surcharges Greater Than Maximum Allowed by Community/State
Water surface elevations higher than the end points of cross sections.

Floodway discharge is different than the Natural 100-year (base) flood discharge.

B33 B 21 3

Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the
requester's property)

Explanation attached with Form [] Explanation provided on attached printout [ |

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

5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year
elevations tie into the existing 100-year water surface elevations at each end of the project.

Downstream End 3.148 within 0.1 (feet) Upstream End 110 +00.34 within 0.0 (feet)
Cross-Section # 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) Upstream End 110+ 00.34 within 0.0 (feet)
Cross-Section # 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) Upstream End 110 +00.34 within 0.0 (feet)
Cross-Section # 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:

X stream Name [J Community Name [] Corporate Limits labeled X Study limits labeled

Xl confluences labeled X Channel Stationing [X] Streambed profiled X cross Sections labeled
Horizontal/Vertical Scales indicated X 100-year elevs profiled*

[] Road Crossings [] Labeled ] Low Chord Elevations [] 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 [] Yes X 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

L___R_each Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Flow Area Top Width Froude # Chl

L= &5, °8 s (ft) (ft) (ft) (ft/ft) (sa ft) m 5
Downstream  1199.40|  1206.02|  1206.02]  1207.54|  0.005125 441,54 176.06 0.83
Downstream 1199.40|  1205.89|  120578|  1207.54|  0.005589 367.89|  99.73| 0.86
Downstream 1200.00)  1209.01|  1208.37|  1209.77|  0.002849  598.38|  231.03 060
Downstream  |3.148 1200.00]  1209.05|  1208.18]  1209.97|  0.003129 47263 122.30 0.63
Downstream  120472| 121068 |  1210.88]  0.001050 463.97 110.65 0.31
Downstream  120472] 121090 ~ 1211.07|  0.000913 487.83 113.00 0.29
Downstream 120659 121066 1211.43]  0.005957 7.02|  23467| 7378 0.69
Downstream | 120659  1210.87 Ll 1211.55]  0.004941 250.48 75.46 0.64
Downstream 1208.71]  1211.99|  1210.92| 121237  0.003555 336.16|  124.12 0.52
Downstream 120871 1212.03|  1210.92| 121233  0.003435 340.07 124.53 0.52
Downstream |- | 121082 121358 121358 121466 001389 197.45] 9086|100
Downstream  1210.82|  121358) 121358 121466  0.013900 197.13 90.86 1.00
Downstream _ 1212.93]  121596] |  1216.53| 0006366  6.10]  260.97| 11112 0.69
Downstream  1212.93] 121596 121653 0.006365 269.99 111.13 0.69
Downstream 1215.01 1217.45|  1217.43]  121848]  0.013827 20204 96.27 0.99
Downstream 121501 1217.45|  1217.43| 121848  0.013827 202.04 96.27 0.99
Downstream 1217.09]  1220.08|  1219.84|  1220.89|  0.010416 22828)  105.85 0.87
Downstream 1217.09]  1220.08|  1219.84|  1220.89|  0.010416 ~ 228.28 10585 087
Downstream 121921 1222.35|  1222.35|  122358]  0.013547 18453 7536 1,01
Downstream 1219.21) 122235  122235]  122358|  0.013547 184.53 75.36 101
Downstream 1221.60] 122550 122550  1227.00|  0.010243 17801 61.21 0.95
Downstream 122160  122550| 122550,  1227.00|  0.010243 178,01 6121 095
Downstream  122270]  1228.32]  1228.32| 122978  0.012222 17482 6711 099
Downstream 122270 1228.32|  122832]  1229.78|  0.012150 17496]  65.00 0.98
Downstream 122530  1231.04|  1231.04] 123284  0.011414] 15867 5301 098
Downstream  1225.30|  1231.08]  1231.08]  123284| 0010990 160.75 5200, 0.9
Downstream |  1230.00]  1234.92 o 123567 0.005664 ~ 33269] 13971 070
Downstream 1230.00|  1234.90 123566  0.005799 329.13 13800 071




|

HEC-RAS Plan: Design River: Tractor Wash Reach: Downstream (Continued)

Reach River Sta Q Total MinChEl | W.S.Elev | CritW.S. E.G.Elev | E.G. Slope Vel Chnl Flow Area | Top Width | Froude # Chl
(cfs) m (ft) (ft) (ft/ft) (f/s) (sq ft) (ft)
Downstream  |1100050 |  1648.00|  1233.60|  1237.17|  1237.17| 123834 _ 0.012655 8.74 197.44 93.94 0.98
Downstream  [11000.50 |  1648.00]  1233.60 123719  1237.19]  1238.34]  0.012184 8.64 199.93 93.00 0.96
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June 3, 2002

Mr. Matthew B. Miller

Federal Emergency Management Agency (FEMA)
Hazard Identification Branch

500 C Street, SW

Room 428

Washington, DC 20472

Tuthill Dike Wash

Request for Conditional Letter of Map Revision

Town of Buckeye, AZ

Community No. 040037, Map No. 04013C, Panels 1570F and 2035G
FEMA Case No. Pending

WP# 011416.02

Subject:

Dear Mr. Miller:

We are pleased to submit this package respectfully requesting a Conditional Letter of Map Revision
(CLOMR) for the Tuthill Dike Wash floodplain delineation within the Town of Buckeye. Arizona.

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

It should be noted that all of the land adjacent to this 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 advertise for public comment on this project.

In addition, a detailed review of the Tuthill Dike Wash Floodplain Delineation and Channelization
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 hoped that the TDN is complete and addresses all issues in conjunction with the CLOMR request.
The review fee was paid via FEMA MT-2 Form 2 on June 3, 2002 (copy attached).

Should you have any questions or need any clarification on this TDN, please do not hesitate to contact
us. My email address is: apatel @woodpatel.com.

Very truly yours,

WOOD, PATEL & ASSOCIATES, INC.

M L(U&\—*

Ashok C. Patel, P.E., R.L.S.
Principal

ACP/km

e “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:\WP\General Correspondence\011416.02 Tuthill Dike Wash Request for CLOMR.doc

2051 West Northern, Suite 100, Phoenix, Arizona 85021 * (602) 335-8500 = Fax (602) 335-8580
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
CREDIT CARD INFORMATION Expires April 30, 2001

: PUBLIC BURDEN DISCLOSURE NOTICE

i ~_hiic reporting burden for this form is estimated to average 6 minutes per response. The burden estimate includes the -
i .for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
W oieting 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 this collection of information uniess a vaiid OMB Control Number is displayed in the upper right corner
of this form.

If paying by credit card, 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 '
Merrifield, Virginia 22116
Fax: (703) 849-0282

Case # (if known) Amount: $3.100
X FEE ] ADDITIONAL FEE O INVOICE
0 VISA EZ)‘/MASTERCARD t i

CARDNUMBER:! ’ —’ m

.IRATION ATE: G_‘floﬁ“ T
A p

Signature ' ;

,  ptel £ Woud, FeTel & BsC. Iwe)
‘I NAME (AS /T APPEARS ON CARD): ’ASbOk ¢ U;\[‘h?( C V\’Gdd/ f
(piease pnnt)

ADDRESS: 2051 W Northemn Ave. Suite 100 Phoenix. AZ 85021
§ (for your
A credit card
receipt- )
please print) 4

DAYTIME PHONE: 602-335-8500

P

{ NOTICE: A COPY OF FORM 1, BEING SUBMITTED FOR THIS: REQUEST MUST BE ATTACHED TO THIS FORM.

é/z/OL
bof. Tubhill Wa
WP oli402.02  plHEZ

‘A Form 81-89A Credit Card Information Form ) MT-2 Form 2




TUTHILL DIKE WASH CHANNELIZATION
Town of Buckeye, Maricopa County, Arizona

CONDITIONAL LETTER OF MAP REVISION SUBMITTAL
TECHNICAL DATA NOTEBOOK

February 11, 2002
WP #011416.02

Submitted to: Federal Emergency Management Agency
Hazard Study Branch
Mr. Matthew Miller, Chief
Technical Services Division
500 C Street Southwest
Washington, D.C. 20472
Phone: (202) 646-2746

And: Flood Control District of Maricopa County
2801 West Durango
Phoenix, AZ 85096
Phone: (602) 506-1501

And: Town of Buckeye
100 North Apache
Buckeye, AZ 85326

Phone: (623) 386-2487

Prepared for: DMB White Tank, LLC
7600 East Doubletree Ranch Road
Suite 300
Scottsdale, AZ 85258
Phone: (480) 367-7000

Prepared by: Wood, Patel, & Associates, Inc.
2051 West Northern Avenue
Suite 100
Phoenix, AZ 85021
Phone: (602) 335-8500
Email: aparel@woodpatel.com
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INTRODUCTION

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 located 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.

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 1,370 feet south of Thomas Road, and a portion of Tractor Wash
about 1,830 feet upstream of Tuthill Dike Wash.

As part of the master plan for this community, improvements proposed for the washes
include channelization of the study reachies and construction of a Conspan 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
100-year floodplains and the base flood elevations for this zone are determined
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, anda set of as-built plans will be prepared for
the Letter of Map Revision (LOMR) submittal.
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Methods of Analysis

The following methods of analysis are used for this project:

e 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.

o 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.
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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
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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 for 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 aerial photographic mapping and a better understanding

of the site conditions.

WOOD/PATEL

4 Tuthill Dike Wash Channelization
g Conditional Letter of Map Revision Submittal
Technical Data Notebook




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001

Public reporting burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the
= for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
. pleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
vor 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 corner of
this form.

1. REQUESTED RESPONSE FROM FEMA

This request is for a:

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

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

O Other  Describe:

2. OVERVIEW

1. The basis for this revision request is (are): (check all that apply)
X] Physical Change X1 Improved Methodology/Data [0 Floodway Revision

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

looding Source: Tuthill Dike Wash

3. Project Name/ldentifier: Tuthill Dike Wash Channelization

4. FEMA zone designations affected: Zone AE
(example: A, AH, AO, A1-A30, A99, AE, V, V1-VV30, 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. Panel No. Effective
Date

Ex: 480301 Katy, City T 480301 0005D 02/08/83

480287 Harris County T 48201C 0220G 09/28/90

040037 Maricopa County, Unincorporated Areas AZ 04013C 2055F 07/19/01

040037 Maricopa County, Unincorporated Areas AZ 04013C 2035G 07/19/01

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

Types of Flooding Structures
X Riverine Channelization
J Coastal O Levee/Floodwall
| Alluvial fan X Bridge/Culvert
] Shallow Flooding (e.g. Zones AO and AH) O Dam
OdJ Lakes [} Fill
| Other (describe) O Other - Detention Basin & Storm Drain

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




4. ENCROACHMENT INFORMATION

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

] Yes X No

Yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the
approval of the revised floodway by the appropriate State agency.

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? [] Yes X No [ 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)?  [] Yes X 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 (] performing [ 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. [ Yes J No X N/A

6. REVIEW FEE

The review fee for the appropriate request category has been included. [X] Yes Fee amount: $3,100

OR
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.
(] Yes

Please see Instructions for Fee Amounts

7. SIGNATURE

Note: | understand that my signature indicates that all information Note: Signature indicates that the community understands, from the
submitted in support of this request is correct revision requester, the impacts of the revision on flooding
W / conﬁ{ﬁ in the community
Nty D (.7]) 4 \\—/ e N, Tl
II LA (= //
Signature of Revision Requester Signature of Community Official
Ashok C. Patel, P.E. - Project Manager Lynn M. Thomas, P.E. - Floodplain Branch Manager

Printed Name and Title of Revision Requester .
Printed Name and Title of Community Official
Wood. Patel & Associates. Inc.
Company Name / Flood Control District of Maricopa County

Community Name
Telephone No.: (602) 335-8500 Date: ? /7’ 0%
Telephone No.: ( 602)-506-1501 Date:
D e s, S e O TeEEms———
CERTIFICATION BY REGISTERED PROFESSIONAL Check which forms have been included with this request
ENGINEER AND/OR LAND SURVEYOR
This certificatipn is in accordance with 44 CFR Ch 1, Sect §5.2 Form Name and (Number) Reqguired if ......
f [J Hydrologic (3) new or revised discharges
X] Hydraulic (4) new or revised water-surface elevations
X Mapping (5) floodplain/floodway changes
Signature K] Channelization (6) channel is modified
[ Bridge/Culvert (7) addition/revision of bridge/culvert
shok C. Patel. P.E. - Project Manager [J Levee/Floodwall (8) addition/revision of levee/floodwall
pted Name and Title of Revision Requester [ Coastal (9) new or revised coastal elevations
) ) [J Coastal Structures (10) addition/revision of coastal structure
=egistr No. 10512 Expires (Date) 12/04 State AZ 0 pbam (11) addition/revision of dam
i ) . J Alluvial Fan (12) structures proposed on alluvial fan
Type of License/Expertise: Civil

| FEMA Form 81-89 Revision Requester and Community Official Form MT-2 Form | Page 2 of 2
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Table 1 Summary of Duplicate Effective Modeling Results

. Top W.S. Elev W.S. Elev Elevation
Wash River Sta Width | Flow Area| Vel Total | W/Floodway | W/O Floodway | Difference
Name (ft) (sq ft) 6D) (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
1.994 124 529 117 1152.4 1152.4 0.0
2.088 83 455 13.6 1159.3 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
2.659 131 610 10.0 1193.8 1193.9 -0.1
2.753 192 520 5.8 1197.9 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 1216.6 1216.6 0.0
3.439 175 586 2.4 12171 1217.1 0.0
3.535 113 191 7.4 1217.3 1217.3 0.0
. 3.631 55 151 9.4 12222 1222.2 0.0
3.724 94 197 7.2 1231.2 1230.4 0.8
| 0.000 210 406 7.4 1213.7 12137 0.0
‘ 0.037 148 383 4.3 1215.4 1215.4 0.0
0.095 109 910 1.8 1215.9 1215.7 0.2
| Tractor 0.188 110 837 2.0 1215.9 12157 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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2.2 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 1992, 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 1. 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 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 (confluence with Tuthill Dike Wash) and 110+00.34 (near R
the effective FIS), and the proposed earthen trapezoidal channel section for
Wash is between Stations RM 1.994 and 100+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 relatic
documented in Appendix C.
Starting Water-Surface Elevations
The starting water-surface elevations for the most downstream cross sections 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.
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2.2

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 1992, 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 1. 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 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 is between
Stations 96+55 (confluence with Tuthill Dike Wash) and 110+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 100+03.43 (at RM 3.439 in the effective FIS) as
shown in Exhibit 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 sections 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.
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Results
The Duplicate Effective Models and the Correcte le to the
Effective FIS as shown in Tables 1 and 2.

The HEC-RAS output profile tables for the Posr-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
110+00.34, RM 0.347 in the effective FIS). The computed 100-year floodwater surface
elevation from the Post-Project Conditions Model at the matching upstream cross section
is also 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 1217.3 ft
(Station 100+03.53, RM 3.535 in the effective FIS). The computed 100-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 effective FIS models very well.

Revised FIRM/FBFM 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 flows 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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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 100-year floodwater surface elevation
from the Corrected Effective Model at the upstream cross section is 1228.3 ft (Station
110+00.34, RM 0.347 in the effective FIS). The computed 100-year floodwater surface
elevation from the Post-Project Conditions Model at the matching upstream cross section
is also 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 1217.3 ft
(Station 100+03.53, RM 3.535 in the effective FIS). The computed 100-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 effective FIS models very well.

Revised FIRM/FBFM 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 flows 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 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
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 corner of
this form.

Note: Fill out one form for each flooding source studied

Community Name: Town of Buckevye. Arizona

Flooding Source: Tuthill Dike Wash

Project Name/ldentifier: 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)? X Yes

Downstream Limit: 1370 ft south of Thomas Road (near RM 1.994 of the Effective FIS)

Upstream Limit: 980 ft north of Indian School Road (near RM 3.439 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 100-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
directions on when other models may be required. for the area, items 3 and 4 described below
must be submitted.

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 X] Natural File Name Tuthill2.Dat X Floodway  File Name Tuthill2.Dat

Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 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 X Natural File Name Tuthill2.Prj X] Floodway File Name Tuthill2.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 [] Natural File Name N/A [] 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 Tuthil.Pri [X] 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.

.M — Please attach a sheet describing all other models submitted along with the file names. [] Natural [] 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? X Yes [ 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 100-year water surface elevations)

THRELOK
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.

(] Supercritical depth (] Critical Depth [J] Drawdowns [ Negative Floodway Surcharges
[ Floodway Surcharges Greater Than Maximum Allowed by Community/State

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

[J Floodway discharge is different than the Natural 100-year (base) flood discharge.

[] Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the
requester’s property)

Explanation attached with Form [] Explanation provided on attached printout [ ]

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

& 5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year
elevations tie into the existing 100-year water surface elevations at each end of the project.

Downstream End 1.994 within 0.0 (feet) Upstream End 100+03.53 within 0.0 (feet)
Cross-Section # 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 1.994 within 0.0 (feet) Upstream End 100+03.53 within 0.0 (feet)
Cross-Section # 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) Upstream End 100+03.53 within 0.0 (feet)
Cross-Section # 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:

X Stream Name X Community Name [J Corporate Limits labeled Xl Study limits labeled

X] Confluences labeled X Channel Stationing  [X] Streambed profiled X] Cross Sections labeled
] Horizontal/Vertical Scales indicated 100-year elevs profiled”

] Road Croséings [J] Labeled ] Low Chord Elevations (] 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 [] Yes X Not Required

L
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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

1. Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information
W.ections 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.

I*Viewing instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the

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/ooding source studied

Community Name: Town of Buckeye, Arizona

Flooding Source: Tuthill Dike Wash - Tractor Wash

Project Name/ldentifier: 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)? X 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: for areas which do not have detailed
Full input and output listings along with files on diskette for each of the models | floodina:

listed below (items 1-4) and a summary of the source of input parameters used in | Only the 100-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
directions on when other models may be required. for the area, items 3 and 4 described below
must be submitted.

hiydraulic 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 X] Natural File Name Tractor2.Dat _ [X] Floodway File Name Tractor2.Dat

Copies of the hydraulic analysis used in the effective FIS, referred to as the effective models (10-, 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 X Natural File Name Tractor2.Prj X] Floodway File Name Tractor2.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 [] Natural File Name N/A [] 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 [X] Natural File Name Tractor.Prj Floodway File Name Tractor.Prj
The Existing or Pre-Project Conditions mode! (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.

.‘t_@ — Please attach a sheet describing all other models submitted along with the file names. [] Natural [] Floodway

' 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? X Yes I 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.
Q 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.

[J Supercritical depth [] Critical Depth [] Drawdowns [] Negative Floodway Surcharges
] 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 Natural 100-year (base) flood discharge.

[J Project causes 100-year floodplain or floodway elevations to increase (state if increases are located off the
requester's property)

Explanation attached with Form [] Explanation provided on attached printout [ ]

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

& 5. REVISED FIRM/FBFM AND FLOOD PROFILES

1. Profile Transition

a. 100-Year Water-Surface Elevations - indicate the difference in water surface elevations where the project 100-year
elevations tie into the existing 100-year water surface elevations at each end of the project.

Downstream End N/A within 0.0 (feet) Upstream End 110+00.34 within 0.0 (feet)

Cross-Section # 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 N/A within 0.0 (feet) Upstream End 110+00.34 within 0.0 (feet)
Cross-Section # 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) Upstream End 110+00.34 within 0.0 (feet)
Cross-Section # 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:

Xl Stream Name ] Community Name [] Corporate Limits labeled Study limits labeled

X Confluences labeled X Channel Stationing Streambed profiled X Cross Sections labeled
I Horizontal/Vertical Scales indicated ] 100-year elevs profiled*

[J Road Crossings [J Labeled J Low Chord Elevations [] 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 [] Yes Not Required

L
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2.3

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. The revised reaches in the effective FIS were defined as detailed study
areas; therefore, they are not approximate 100-year floodplains;

f. Current community boundaries are outside of the revision work maps
limits.

L. National Geodetic Vertical Datum is used in this study.

m., n.,and o.  The study washes are riverine systems not coastal region.

WOOD/PATEL

7 Tuthill Dike Wash Channelization
Conditional Letter of Map Revision Submittal
Technical Data Notebook



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE / COASTAL MAPPING Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
Jlic 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 Strest,
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 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

Project Name/Identifier: Tuthill Dike Wash Channelization

Thisis a Manual [] Digital submission. Digital map submissions may be used to update digital FIRMs (DFIRMs). For
updating DFIRMSs, 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) .......cccocirviriiiiciiiiiiiieeee e [ Yes XINo [JN/A
b. Revised detailed 100- and 500-year floodplain boundaries. ............c.cooioiioeieiiiieee e XlYes [ONo [JNA
c. Revised floodWay DOUNGAMIES .....c.ooviiiiiiieiiee et XlYes [INo [JN/A
d. Location and alignment of all cross sections with stationing control indicated. ..., XlYes [OINo [INA
e. Stream alignments, road alignments and dam alignments. ........cccoiiiiieiieiinci e X Yes CONo [ONA
f. Current COMMUNILY DOUNGAIIES. ......o.oovivieieieeeeeeeeeeeee e e et e ese s ean e ene e enens [OYes [ONo [NA
Effective 100- year floodplain and floodway boundaries from FIRM/FBFM reduced or
. :nlarged to the scale of the topographic workmap ............cccoceeeeinnn. SO . L L XYes [ONo [JNA
Tie-ins between the effective and revised 100-, 500-year and floodway boundaries.............cc.cecverienene XYes [ONo [NA
i. The requester's property boundaries and community €aSEMENLS ...........ocoovvireererieieiieie e KYes [dNo [INA
j.  The signed certification of a registered professional eNgINEEr...............ocooeririiiicereeee e KYes [dNo [JNA
k. Location and description Of referenCe METKS ............cooueeeie oot XKYes [ONo [JNA
I. Vertical datum (example: NGVD, NAVD) .......ooiieoeee e et HKYes [ONo [INA
m. Coastal zone designations tie into adjacent areas not being revised .........ccocceveiiiiiiiiiciecieeee [J Yes [LINo X NA
n. Location and alignment of all coastal transects used to revise the coastal analyze................cc...cooo. [ Yes [(ONo X N/A
0. V-zone has been delineated to extend landward to the heel of the primary-frontal dune ........................ []Yes [ONo X NA

If any items are marked No or N/A please attach an explanation.

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 1979,
beach profile, June 1987 etc.)? Aerial Mapping Company, March 1999

3. What is the scale and contour interval of the following workmaps?
Effective FIS Scale 400 Contour Interval 2

Revision Request Scale 200 Contour Interval

|—

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. FIRM/FBFM attached? [X] Yes []J No

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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2. EARTH FILL PLACEMENT

. The fill is: (] Existing (] Proposed
- Has fill been/will be placed in the regulatory floodway? O Yes & No
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4).
3. Has fill been/will be placed in floodway fringe (area between the floodway
and 100-year floodplain boundaries)? O Yes X No

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

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

If Yes, justify steeper slopes

b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows
with velocities of up to 5 feet per second (fps) during the 100-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, at a minimum, be protected by stone or rock riprap.)

[ Yes [J No
If No, describe erosion protection provided ‘
G Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable
with the Standard Proctor Test Method or acceptable equivalent method? [] Yes [J No
dl Can structures conceivably be constructed on the fill at any time in the future? [ Yes J No

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

regulations.
Fill certification attached [] Yes [J No
4, Has fill been/will be placed in a V zone? ] Yes X No

- If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall?
] Yes [J No

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

FEMA Form 81-838D Riverine/Coastal Mapping Form MT-2 Form 5 Page 2 of 2




FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B No. 3067-0148
RIVERINE / COASTAL MAPPING Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE
"lic reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the
2 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),
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 studied

Community Name: Town of Buckeye. Arizona

Flooding Source: Tuthill Dike Wash - Tractor Wash

Project Name/ldentifier: Tuthill Dike Wash Channelization

Thisis a Manual [] 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.

3 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) ..........cocwcieeeeeeeeeeeee e K No [ONA
b. Revised detailed 100- and 500-year floodplain boundaries. .......... ONo [ONA
c. Revised floodWay DOUNAAMIES ... ...cc.ouieeieeeeeeeeeeeeeeee e ONo [ONA
d. Location and alignment of all cross sections with stationing control indicated. ...... LINo [JN/A
e. Stream alignments, road alignments and dam alignments. ...............ccccccoieviiinenns ONo [ONA
. Current CoMMUNILY DOUNGAIIES. ......coviiiiiiee oot (OYes [ONo [JNA

Effective 100- year floodplain and floodway boundaries from FIRM/FBFM reduced or

‘ :nlarged to the scale of the topographiC WOrKMaD ..o [ONo [OJNA
. Tie-ins between the effective and revised 100-, 500-year and floodway boundaries... CONo [INA
i. The requester's property boundaries and community easements ONo [NA
j. The signed certification of a registered professional engineer........ ONo [ONA
k. Location and description of reference marks...............ccccoevvieiiieii. (ONo [ONA
I Vertical datum (example: NGVD, NAVDY) .....ccooiiiioeoeeee e (ONo [ONA
m. Coastal zone designations tie into adjacent areas not being revised ...........cccoooeeeeeeiieeiieieiieeeeieeeiie CONo XIN/A
n. Location and alignment of all coastal transects used to revise the coastal analyze ... CNo X N/A
0. V-zone has been delineated to extend landward to the heel of the primary frontal dune ......................... (OYes [ONo [XINA

If any items are marked No or N/A please attach an explanation.

2. What is the source and date of the updated topographic information (example: orthophoto maps, July 1985; filed survey, May 1979,
beach profile, June 1987 etc.)? Aerial Mapping Company, March 1899

3. What is the scale and contour interval of the following workmaps?
Effective FIS Scale 400 Contour Interval 2

Revision Request Scale 200 Contour Interval

|—

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. FIRM/FBFM attached? [X] Yes I No

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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2. EARTH FILL PLACEMENT

The fill is: [ Existing [ Proposed

Has fill been/will be placed in the regulatory floodway? O Yes I No
If Yes, please attach completed Riverine Hydraulic Analysis Form (Form 4).

Has fill been/will be placed in floodway fringe (area between the floodway
and 100-year floodplain boundaries)? [J Yes & No

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

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

If Yes, justify steeper slopes
b. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to flows
with velocities of up to 5 feet per second (fps) during the 100-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, at a minimum, be protected by stone or rock riprap.)

O Yes [J No

If No, describe erosion protection provided

G Has all fill placed in revised 100-year floodplain been compacted to 95 percent of the maximum density obtainable
with the Standard Proctor Test Method or acceptable equivalent method? [] Yes [J No
d. Can structures conceivably be constructed on the fill at any time in the future? [ Yes ] No

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

Fill certification attached [ Yes ] No
4. Has fill been/will be placed in a V zone? O Yes > No
If Yes, is the fill protected from erosion by a flood control structure such as a revetment or seawall?
O Yes J No
If Yes, attach the Coastal Structures Form (Form 10).
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2.4

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 Posr-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 finalized 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.

WOO-D/PATEL

8 Tuthill Dike-Wash Channe?i;ation
Conditional Letter of Map Revision Submittal
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
CHANNELIZATION Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

. 1blic reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes
r.ie 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 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.

Community Name: Town of Buckeve. Arizona

Flooding Source: Tuthill Dike Wash

Project Name/ldentifier: 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)? X Yes

Downstream Limit: 1370 ft south of Thomas Road (near RM 1.994 of the Effective FIS)

Upstream Limit: 980 ft north of Indian School Road (near RM 3.439 of the Effective FIS)

2. CHANNEL DESCRIPTION

I Attach the following information about the channel (check box if information has been provided):

. - [ Description of the inlet and outlet

X Description of the shape of the channel (both cross sectional and planimetric configuration) and its lining (channel bottom
and sides):

3. ACCESSORY STRUCTURES

The channelization includes:

[] Levees (Attach Levee/Floodwall System Analysis Form - Form 8)
B Drop structures

] Superelevated sections

(] Transitions in cross sectional geometry

(] Debris basin/detention basin

(] Energy dissipater

(] 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):

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

X Channel lining

Typical cross sections and profiles of channel banks and invert

. PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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5. HYDRAULIC CONSIDERATIONS

1. The channel was designed to carry (cfs) and/or the 100-year flood.
' The design elevation in the channel based on:

B Subcritical flow
] Critical flow

[J Supercritical flow
[J Energy grade line

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

Inlet to channel? [ Yes
Outlet of channel? [J Yes
At Drop Structures? [ Yes
= At Transitions? [ Yes
Other locations? [ Yes
Explanation Attached? ] Yes [J No [] NA
I 6. SEDIMENT TRANSPORT CONSIDERATIONS |

.there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-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
water-surface elevations, then provide the following information (Check the box if provided):

X Estimated sediment load

X Method used to estimate sediment transport

X Method used to estimate scour and/or deposition

O Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
CHANNELIZATION Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

. 1blic reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes
e 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 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.

Community Name: Town of Buckeve. Arizona

Flooding Source: Tuthill Dike Wash - Tractor Wash

Project Name/ldentifier: 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)? X 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 channel (check box if information has been provided):

. [J Description of the inlet and outlet

B Description of the shape of the channel (both cross sectional and planimetric configuration) and its lining (channel bottorn
and sides):

3. ACCESSORY STRUCTURES

The channelization includes:

[] Levees (Attach Levee/Floodwall System Analysis Form - Form 8)
(] Drop structures

] Superelevated sections

[] Transitions in cross sectional geometry

[] Debris basin/detention basin
[] Energy dissipater
[] 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):

<] Channel alignment and locations of inlet, outlet, and accessory structures
Channel lining

B Typical cross sections and profiles of channel banks and invert

2 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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5. HYDRAULIC CONSIDERATIONS

| 1.  The channel was designed to carry (cfs) and/or the 100-year flood.
. The design elevation in the channel based on:

& Subcritical flow
(] Critical flow

[ Supercritical flow
[] Energy grade line

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

Inlet to channel? O Yes
Outlet of channel? O Yes
At Drop Structures? ] Yes
“ At Transitions? J Yes
Other locations? ' O Yes
Explanation Attached? ] Yes [0 No [ NA
6. SEDIMENT TRANSPORT CONSIDERATIONS I

.there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-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
water-surface elevations, then provide the following information (Check the box if provided):

X Estimated sediment load

X Method used to estimate sediment transport

Method used to estimate scour and/or deposition

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

.\ Form 81-89E Channelization Form MT-2 Form 6 Page 2 of 2




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 10-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.

e = s T r——
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067-0148
BRIDGE/CULVERT Expires April 30, 2001

PUBLIC BURDEN DISCLOSURE NOTICE

Public 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 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 uniess 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/ldentifier: Tuthill Dike Wash Channelization

1. IDENTIFIER
1. Name of structure (roadway, railroad, etc.): Indian School Road
2 Location of bridge/culvert along ﬂooding source (in terms of stream distance or cross-section identifier):

100+03.28

3. This revision reflects (check one of the following):
<] New bridge/culvert not modeled in the FIS
. [] Modified bridge/culvert previously modeled in the FIS

[J New analysis of bridge/culvert previously modeled in the FIS

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

If different than hydraulic 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 [(JYes [JNo XIN/A

i PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS
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2. DRAWING CHECKLIST

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

X

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

Shape (culverts only)

X X

Material

Beveling or Rounding

Wing Wall Angle

Low Chord Elevations - Upstream and Downstream
Top of Road Elevations - Upstream and Downstream

Structure Invert Elevations - Upstream and Downstream

HBXKXKKKNMK

Stream Invert Elevations - Upstream and Downstream

X

Skew Angle

X

Cross-Section Locations

X

Distances Between Cross Sections

X

Erosion Protection

.- 3. SEDIMENT TRANSPORT CONSIDERATIONS

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the 100-year
(base 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
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

O oo

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

FEMA Form 81-83F Bridge/Culvert Form MT-2 Form 7 Page 2 of 2




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
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

4.3

4.4

Hydrology
As discussed above, no new hydrologic analysis was conducted for this study. The 100-

year flows were applied based on the effective FIS model for both Tuthill Dike Wash and
Tractor Wash.

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.

Cross Section Description

The study reaches of both 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 perspective of
looking downstream.

* They do not include ineffective flow areas.

* They are large enough to contain the 100-year peak discharge.

The work maps for Post-Project Conditions Models are included in Exhibit C.

Parameter Estimation

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 0.30 and 0.10, respectively, since the channel geometric

changes are very gradual.
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Tuthill Dike Wash and the downstream reach of Tractor Wash were modeled separately

Because the 100-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

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

4.5 Modeling Conditions
as the same as in the effective FIS.
4.6 FloodWay Modeling
floodplain are delineated as coincidental.
4.7 Problems Encountered During the Study
No problems were encountered during the hydraulic modeling process.
4.8 Calibration
No calibration of hydraulic parameters is performed for this study.
4.9 Final Results
contain the 100-year base flows.
\VOOD/PA-';‘EL
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Table 2 Corrected FIS Model Results (HEC-RAS Output Tables)

HEC-RAS Plan: FIS River: Tuthill Wash Reach: Tuthill

[ Reach RiverSta | QTotat [ MinChB | WS Hev | CitWS. | EG.Elev | EG.Slope | VelChil |. FlowArea | TopWidth | Frouda#
- rsaabaegealia® ol @ o @ o e Frem ool ey bty o o ibier |
Tuthil = {4725 1108.00! 1283.00. 1285.29 128529 128514'  0009350) 7.55 166.13' 111.89' 0.94
Tuthil 4725 1108.00/ 1283.00] 1285.29 1285.29 128613 0.009418] 7.561 163.01/ 39.79] 0.95
: 4 i | ] | | !
Tuthil 4653 1261.00 1279.70, 128362, 128395 0001719 4.68| 301.98 127.54] 0.44]
Tuthil 4653 1261.000  1279.70] 128368 128400 0.001600] 457, 303.57 109.05 0.43
S | | | | '
Tuthif 4563 1261.00. 1278.10] 128157 128157, 1282.41]  0.007382] 7.86. 215.43 153.05! 0.87
Tuthil 14583 1261.00] 1278.10] 1281.54 1281.50 1282.48]  0.008116! 8.18] 183.77 96.54 0.91
| | H | | |
[Tuthin 4.469 1261.00 1275.10 1278.19 1278.78 0.005543| 7.03! 270.03 174.89 0.76
[ Tuthill 4.469 1261.00 1275.10 1278.15 1278.85!  0.006374 7.47 218.05] 105.38 0.82
1 : | [ [
[Tuthin 4375 126100 1271.70 1274.40 1274.32 1275.20 0.009481] 9.01 225.04 127.07! 0.99
I Tuthill 4375 1261.00 1271.70 1274.50 1275.25 0.008217 860 21573 97.92 0.33
Tuthil o f4289 1261.000  1267.40| 127035 1270.35 1271.03 0008999 8.98| 264.65' 189.30/ 0.97
Tuthill 4289 : 1261.00! 1267.40] 1270.32, 1270.32. 1271.16' 0.010190! 9.50! 213.90/ 120.07/| 1.03
§ ! | ' i | | |
Tuthill 4196 1261.00/ 1259.801 1263.02 1263.02/ 1264.11/ 0.008592| 8.47| 162.36 90.72| 0.94
Tuthill 14196 1261.001 1259.80! 1263.06 1263.06 1264.11! 0.008125/ 8.32| 165.94! 90.62! 0.91!
P ] | | ’ 3' ‘
Tuthil: - 4101 126100, 1255.80] 125785, 1257.85 1258.45 0.009712] 7.27| 254,54 216.18 0.95,
Tuthil' = {4101 126100  1255.80] 1257.99 1257.98 125868 0009334/ 7.47| 218,55 150.00] 0.94]
3 ' | | | | | | |
Tuthil 4,006 1261.00 1245.00] 124967 1249.67 1250.86 0.010111] 8.76 14398 60.82] 1.00]
Tuthil 4,006 1261.00 1246.00 124966 1249.66 125086, 0.010159! 8.78| 14367 60.70] 1.01|
=z ! | |
, [ ‘
Tuthill 3.912 1414.00! 1239.10| 1243.13 1243.13 1244.30/ 0.006612/ 9.42| 206.33i 100.42| 0.88!
[Tuthil 3912 141400~ 1239.10| 1243.19 124319 124429'  0.006119] 9.16| 211.96 97.71] 0.85.
: i | | | | ! | !
Tuthill 3818 1414.00] 123230, 1236241 1236.24 123685 0.006814/ 7.68| 327.72] 256.51| 0.84|
Tuthil 3818 1414000 1232.30] 123631 123631 1237.38] 0009412 9.20| 196.10i 8366, 0.99,
| i ! | i i | | ) | |
Tuthil 3724 1414000 122660] 123062 123062 1231.29]  0.008441 7.88| 283.05] 197.45] 0.92|
Tuthil 3724 141400, 122650] 123122 1231.22° 123228 0.007564 8.70] 197.94! 94 18| 0.90|
: I I [ j i I | | | |
Tuthil 383t 1414.00| 1218.20] 12222 122222 122371] __ 0.008767] 9.88| 150.26 | 54,96/ 0.99!
Tuthil 3631 141400 1218.20! 122227]  1222.27 122370/ 0.008314] 9.72] 152.92| 55.04] 0.56|
] . | | i i | | | | |
Tuthil 3535 141400 1214.80] 1217250 1217.25 121815 0.010635] 7.63] 190.79| 112.54] 0.99
Tuthil 3535 : 1414.00] 1214.80| 1217.26 1217.26 121815/ 0.010455] 7.59] 191.82 11252 0.99
: | | | ! |
Tuthill 3.439 1414.00] 1213.50] 1217.12 121720 0.000418| 2.28] 696.80| 242,03 0.22|
Tuthil 3439 1414.00! 1213.50] 1217.15 121724 0.000483] 2.43] 586.40' 175.17] 0.23|
S | | | ; | | | | |
Tuthil 3344 v 141400 1212.80] 1216.64 1216831 0.001461] 367] 452.77] 221.70| 0.39
Tuthill i 3344 1414.00/ 1212.80| 1216.86| | 1216.85! 0.001414] 3.63 430.98| 17157 0.39
T [ J ‘ ‘ { r |
Tuthil 325 3011.00] 1210.90| 121374 1213.74 1214691 0.008901] 8.1 426.04| 24554 0.95
Tuthil: 523325000 o 3011.000  1210.90] 121372 121372 121470]  0.009275] 8.23 404.95 21001 0.9
T » . 0 x w |
i | | i |
Tuthilh © - {3148° 3011.00 1200.00] 1209.11 120837, 1209821 0.002623] 7.69] 621.82 23447 0.58
Tuthil = 13148 3011.00  1200.00] 1209.04]  1208.18]  1209.97]  0.003150] 8.42] 471.44 122.30 063
: GeE G, l ! ‘ ‘ ! r -
Tuthil 3057 3011.00] 1199.40| 120588 1207.56]  0.005833] 11.79] 413.91] 167.97 0.88
Tuthill 3,057 3011.00] 1199.40] 1205.91! 1207.54'  0.005514] 11.53| 369.73! %77 0.85
\ ! - . | | l
[Tuthill 2943 3011.000  1195.80] 1203.59 120476, 0.004619 9.23| 399.02] 110.12) 0.75
Tuthill 2843 2 3011.00/ 1195.80 1203.411 1204 .69 0.005262| 967! 378.67| 106.98 0.80
= [ \ 4 : | 1 |
Tuthill 2848 3011.00 119320 120017 120017 1201.98  __ 0.006454] 11.51 340,61 114.34 0.90
Tuthil 2848 3011.00  1193.20| 120037 1200.37 1201.98]  0.005459| 10.88 364.57] 116.00] 0.84
[ Tuthill 2753 3011.00]  119030]  1197.66 1198.49 0003825/ 7.53] 487.81| 250.27| 0.67
ITuthill 2753 3011.00. 119030 1197.93 119863 0.002970 5.94! 514.77 192.33] 0.60|
| 1 | | |
i | | | { | | |
Tuthill 2.659 £ 6110.00! 1185.80 1193.94 1193.94 1195.97 0.005444 | 13.08! 722.72} 190.77| 0.88|
Tuthil 2659 6110000  1185.80] 119391 1193.91 1196.19 0.005831| 13.57] 624.80] 131.45] 0.91]
I ! | | |
| Tuthill 2.563 6110.00! 1182.30! 1191.39 1191.39 1192.85 0.003249 11.49] 1018.39: 352.84/| 0.71]
Tuthill 2563 [ 11000 1182.30] 119122, 1191.22 119339 0.004397] 13.18) 580.61] 155.19; 0.82!
i [ [ \ i I | ; f 1
[Tuthil 2.468 611000 1177.30] 118570 1185.70 1187.46  0.004689) 12,91 803.71 209.17] 083
[Tuthit 2458 6110.00 1177.30] 1185.02 1185.02 1187.17.  0.006324] 14.08] 645.52] 138.97| 0.95|




HEC-RAS Plan- Fi River Tuthill Wash Reach: Tuthill (Caontinued)
Reach River Sta Q Total MinCh & W.S. Bev CritW.S. ;| EG.Elev E.G. Slope :| Vel Chni : Flow Area ’ Top Width Froude #Chi |
: : : (cts) ) @) M b ®op (R - {fs) S (sa®) S UY) = |
Tuthil 2373 6110.00! 1172.00! 1180.46 1180.18! 1182.05| 0.004171/| 11.38 810.23 217.47! 0.73
Tuthib 23735 6110.00 1172.00; 1180.331 1179.89/ 1182.35) 0.005094/ 12.42| 63267/ 126.34 0.81
G I | ] | ‘ | !
Tuthill 2279 6110.00! 1169.30 1176.63 1176.63! 1179.18} 0.007944/ 12.79| 477.62' 394,23, 1.00
Tuthill 512278 6110.00! 1169.30! 1176.62! 1176.62! 1179.18| 0.008025| 12.84| 475.78 94.03/ 1.01
Tuthill-- 217 65110.00 1162.60 1167.40! 1167.40! 1169.16] 0.008868/ 10.66! 573.30: 164.66' 1.01
Tuthill 217 6110.00 1162.60' 1167.40 1167.40! 1169.16| 0.008880| 10.66] 573.40; 164.59 1.01
B i : T I T | i
Tuthil 2.088 6163.00 1150.10 1159.46 1159.46]  1161.82]  0.006386| 12.59| 549.89 12064 052
. Tuthil 2.088 6168.00 1150.10! 1159.31! 1159.31| 1162.15| 0.007676| 13.52] 457.87 83.27 1.00
Tuthill 11,004 5168.00 1143.50 1152.38] 1152.38 1154.90 0.006247| 12.92| 526.43 123.77 0.92
Tuthifl 1.994 6168.00 1143.50 1152.44; 1152.44! 1154.90! 0.006002! 12.75] 534.74! 123.75 0.90
' 3 [ | | | |
i | | | Y
Tuthil {18e8 6168.00 1137.30 1145.53| 114553 1147.82| 0.006175! 14.41| 694.09 171.41] 0.95
Tuthil 1,808 6168.00 1137.30! 1145.24/ 1145.24| 1148.01| 0.007445! 15.39 548.18 97.85 1.03
! | | | | 1 | !
Tuthif 1.805 6168.00 1127.601 1138.15! 1138.15/ 1141.02| 0.007845| 13.60| 454.04/ 85.81' 1.01
Tuthif 1.805 6168.00 1127.60! 1138.17i 1138.17! 1141.02| 0.007756! 13.54! 455.57| 80.25' 1.00
: e i i ‘ \ \ ; |
Tuthill AN 6168.00 1120.00! 113092/ 1130.92| 1133.59| 0.007980/ 13.10] 470.74! 88.87| 1.00
Tuthil 171 6168.00 1120.00! 1120.93! 113093 1133.59 0.007973 13.10| 470.92] 88.950 1.00
! - T ‘ 1 I I [ I
Tuthi 1.614 6225.00 1113.90 1123.40! 1123.40! 1125.76! 0.005909! 12.47/ 563.16 179.55! 0.89
Tuthil 1614 6225.00 1113.80 1123.36] 1123.36! 1125.76| 0.006032| 12.55! 545.28' 141.82] 0.90
T T | 1
ki | | | | | |
Tuthill 1.518 6225.00: 1106.90! 1113.73| 1113.73| 1115.64| 0.006686 | 12.13] 705.13] 223.93| 0.94!
Tuthill 1.518 6225.00 1106.90; 1114.24! 1114.241 1116.98! 0.007142 13.35 485.52] 100.28: 0.98,
i s | | | | | ‘ |
Tuthil 1422 6225.00 1098.50 1106.44! 1106.44| 1109.05| 0.007805/ 12.96| 480.19] 92.21] 1.00/
Tuthill 1.422 6225.00 1098.50 1106.42/ 1106.42/ 1109.05| 0.007899| 13.02| 478.18| 92.06] 1.01]
: g \ | | ! 3 |
Tuthi- 771,362 : 6225.00 1082.00' 1103.72| 1091.24 1103.73! 0.000012| 1.20] 7934.84/ 664.30( 0.05]
Tuthil = 1862 6225.00 1082.00! 1103.58| 1090.54 1103.69| 0.000074! 2.91] 2649.39| 222.61| 0.12|
: e e i I [ | | | 1 | !
Tuthilf. 1.322": 6601.00° 1095.00] 1103.57| | 1103.71/ 0.000279/| 3.33| 2768.23| 538.15i 0.21]
Tuthill 11.322:0 6601.00 1095.00 1103.37! | 1103.64! 0.000504 | 4.28| 1616.88| 233.40| 0.27|
= ’ : ‘ » \ 1 ! e | |
Tuthil 1.313 6601.00 1095.00 1100.99 1100.99 1103.07/ 0.006659 12.58| 634.08| 159.91 0.95!
Tuthill 1.313 6601.00 1095.00 1101.12i 1101.12] 1103.06/ 0.006055/ 12.19] 654.75 159.86| 0.91]
i : | | | i | | |
Tuthill 1.287 6601.00 1034.00 1099.27] 1099.27! 1101.02] 0.008099| 10.68/ 631.64| 193.45 0.98!
Tuthiil .287 6601.00 1084.00! 1099.24| 1099.24 1101.05] 0.008470| 10.81| 613.02 171.04/ 0.99
= - i i
\ | | | | |
Tuthil 6601.00. 1091.501 1097.05| 1097.05 1098.56| 0.007110/| 11.77| 776.95 237.62 0.95|
Tuthill 6601.00 1091.50] 1097.07/ 1097.07 1098.56| 0.006990| 11.70/ 781.36 237.67 0.94/
T . i i i I ] | [ | |
Tuthil 1498 - 5503.00 1085.30] 1093.47/ 1094.05/ 0.001667| 7.00| 1077.93| 263.67 0.48
Tuthill 1.188:: 5503.00 1085.30/ 1093.49/ | 1094.06/ 0.001640| 6.96| 1084.17| 263.72 0.48/
: s T T T T
| ‘ | | | |
Tuthii 11,152 5503.00 1082.00! 1093.50| | 1093.741 0.000536| 4.37 1494.39| 220.00 0.28/
Tuthill 11527 5503.00' 1082.00/ 1093.52| [ 1093.76! 0.000530 435 1499.54| 220.00| 0.28|
S i T T
| | | | i |
Tuthifl 1.118 5503.00 1081.50! 1093.53! | 1093.69! 0.000064 3.05 1724.18| 180.00| 0.18|
Tuthill .o 71.118 " 7 5503.00! 1081.50| 1093.55| | 1083.71] 0.000083/ 3.05 1728.35! 180.00! 0.18
v e ] ‘ r ‘ v l J \
[ | |
Tuthil R 4061.00 1081.10] 1093.00/ 1087.47 1093.56| 0.000174/ 6.38! 704.70| 1242.92| 0.33|
Tuthillicii it 4061.00 1081.10| 1093.06/ 1087.47| 1093.59| 0.000221| 6.15] 709.20 72.00/ 0.31
: i i ! ! | | |
Tuthil 1.0885 Culvert [ | [ [
e i | \ | | | |
Tuthil 1.067 4061.00 1078.64 1085.05! 1085.05! 1088.23| 0.002000| 14.31! 283.74| 133.10| 1.00!
Tuthill 1.067 4061.00 1078.64 1085.05, 1085.05 1088.23! 0.002788! 1431 283.74i 44.30| 1.00}
| | ! | | |
$Tuthill H1.012 ! 4057.00 1075.70 1080.74! 1080.74| 1082.84| 0.007957! 11.63, 352.76/ 92.40! 0.98!
Tuthifl tio12: | 4057.00 1075.70; 1080.77| 1080.77| 1082.83| 0.007797| 11.56, 355.14, 92.20| 0.97|
5 ‘ i I | ‘ i i
Tuthill 0917 4057.00 1069.30! 1074.75! 1074.68 1076.72i 0.006807 | 11.34! 374.83] 117.40| 0.92!
i Tuthilt 0.917 4057.00 1069.30: 1074.68! 1074.63] 1076.72| 0.007164; 11.53: 362.571 93.42| 0.84
i i | | | | i
{Tuthill 0.823 4057.00 1064.50 1070.90 1070.90! 1073.07| 0.007743| 11.84 349.29 92.31| 0.98!
!LTuYhiH 0.823 4057.00 1064.50 1070.96 1070.96! 1073.07| 0.007416! 11.68 354 61| 82.56| 0.96|




HEC-RAS Plan- FIS River Tuthill Wash Reach" Tuthill (Continued)
Reach RverSta | QTotd | MinChE | WS. Hev | CitWws. | EGEev | EG.Skpa | VelChol | FlowArsa | TopWidth | Frowde#Chi |
cs) | (®) m ") )] () (fUs) (saf) | ®) ]

et i i | | t i
{Tuthil 0.728 4057.00 1060.70! 1065.38 1065.38, 1066.56, 0.006406! 8.95! 530.83 277.88 0.86
{Tuthil 0.728 4057.00' 1060.70} 1065.33 1085.19 1086.77| 0.007706 9.65 423.27 131.48 0.93
I
| | | | | | | I
{Tuthil 0.534 4057.00! 1056.80 1061.82 1061.82| 1063.23 0.006126! 1044 515.91 212.23 0.87
Tuthil 0.834 i 4057.00' 1056.80] 1061.82! 1061.82! 1063.30/ 0.006287 10.57i 471.80 154.02: 0.89
{ | | | |
Tuthil 0.54 4057.00 1053.00/ 1057.55! 1057.55| 1058.47| 0.005501 8.46' 67164 399.77 0.80
Tuthil 0.54 4057.00 1053.00/ 1057.47 1057.47| 1058.74! 0.007169 9.51i 495.09 197.28 0.91
0415 4057.00 1047.20 1051.79! 1051.79 1052.601 0.006430 8.25 733.66 607.37 0.84
0415 4057.00 1047.20 1051.93 1051.83 1053.03 0.007370 9.01 541.52 235.00 0.90
0.314 4057.00 1042.50 1047.92 1047.92! 1048.78 0.004322 7.77 651.13 504.73 0.71
0.314 4057.00 1042.50/ 1048.05 1047.26 1049.09 0.004513 8.18 496.05 133.67 0.74
T ; T

0.186 4057.00 1038.50! 1043.71 1043.71 1044.90! 0.004574 9.36! 549.65 294.12 0.76|
0.186 4057.00 1038.50| 1043.27, 1043.27! 1045.10| 0.007412! 11.16 392.51 112.70 0.9
0.075 4057.00 1035.00 1040.85! 1039.70' 1041.561 0.002920 7.10 629.76 184.77 0.60
0.075 4057.00 1035.00| 1040.84 | 1041.54 0.002833: 6.98 618.25 163.36 0.59
Tuthil 0 4057.00 1033.00/ 1039.05! 1038.12! 1040.10! 0.004404! 8.24 492.20 123.11 0.73
{Tuthi 0 i 4057.00 1033.00| 1039.06! 1038.12| 1040.11! 0.004368: 8.22! 493.63 123.25 0.72




HEC-RAS Plan: FIS River: Tractor Wash Reach: Downstream

" Reach - | RiverSta i ‘QTotal | MinChEl'| W.S.Elev [ CitW.S. | EG.Elev | EG. Siope | VelChnl [ FlowArea | Top Width | Froude # Chi
; Gl (cfs} e W B ) ) (Ul (furt) - (fsy - (sqft) () -
Downstream: [2.731 472.00| 1448.70 1451.92 1451.92) 1453.11! 0.025608' 8.88! 57.00 25.77 0.98
Downstream . |2.731 472.00! 1448.70/ 1451.91 1451.91! 145312/ 0.026321 8.96 56.05] 24.00| 099
| [ i I | i | I |
Downstream -~ {2635 472.00 1426.00! 1429.24 1429.24! 1420.15,  0.031236! 7.65: 61.72! 34.29 1.0,
Downstream .~ {2.635 472.00| 1426.00/ 142923, 142923' 143015  0.031383' 7.68! 61.47/ 34.00/ 1.01!
: | | | ! |
Downstream  |2.54° 472.00/ 1406.40/ 141016/ 1410.16] 1411.16 0.030926 8.03 58.85 30.99 1.01]
Downstream - |2.54 472.00/ 1406.40/ 141016} 1410.16/ 1411.16 0.031149 8.01| 58.89' 30.00 1.01
: i | | i | i i
Downstream - - 12,442 472.00/ 1391.70! 1394.42] 1393.59! 1394.80 0.013480' 4.9/ 9556 57.08| 0.65!
Downstream. ~ |2.442 472.00] 1391.70/ 1394.42! ! 1394.80|  0.013418 494, 95.86 56.001 066
Downstream - - |2.387 472.00! 1385.801 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]| 62.01i 35.00 1.01|
. e | | 1 ! | i ; | !
Downstream ~ 12.341 472.00| 1380.50 1383.30| 1382.89' 1383.77|  0.013702 5.59| $0.23 52961 0.69|
{Downstream ~ |2.341 472.00 1380.50 138329 1382.89 1383.76|  0.013808 5.60 89.89 52.00' 0.69!
; I I I [ |
Downstream 2288 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/ 1377.34 1377.34 1378.02|  0.033539I 6.60 71.53 53.00| 1.00|
: S | | i ! ! ! i | '\
Downstream . {2.238 472.00! 1369.60! 1372.23 i 137258  0.011106 4.85| 97.45 51.87| 061/
Downstream” {2.238 472.00! 1269.60 1372.23 137259  0.011096] 4.84| 97.601 51.00 0.61|
el e I [ 5 [ [ i r |
Downstream *{2.186 472.00| 1366.30| 1369.30! 1368.70 1369.56! 0.010697! 410 115.13! 74.13! 0.58|
Downstream - .- [2.186 472.00] 1366.30 1369.20/ 1368.70! 1369.56/  0.010743 411 114.89| 73.96| 0.58|
T \ ; ! | | ! \ | |
Downstream ~ {2.144 472.00! 1362.40 1365.00! 1365.00, 1365.82|  0.028280 7.36! 67.42| 44.13| 0.97/
Downstream - |2.144 472.00/ 1362.40| 1365.00! 136500/  1365.82|  0.028097| 7.34| 67.41| 43.00| 0.96!
s : | ‘ | | | | | 0 \
Downstream . [2.092 472.00| 1359.00/ 1364.28! [ 136438 0.001261! 2.59 195.82! 60.67! 0.23
Downstream . [2.092 472.00| 1359.00 1364.24! 1 1364.34|  0.001303| 262 192.95! 59.00 0.23|
: i | | [ i | [ | |
Downstream 2.047 943.00 1358.00/ 1362.06| 1362.06! 1363.11 0.020077! 8.81| 139.201 76.25 0.89/
Downstream . {2.047 943.00! 1358.00 1362.15! 136215/  1363.10 0.017744! 8.44! 145.00/ 76.00! 0.84
e e | \ | | w ! 1 |
Downstream - {1.985 943.00! 1350.10! 1353.461 1353.07! 1353.95|  0.012148] 5.88| 197.66 132.91] 0.67
{Downstream  {1.985 943.00. 1350.10! 1353.39 i 135407  0.016728 666 145.04| 66.94| 0.77
3 ! | | | | | | | | |
Downstream ~ {1.93 943.00 1344.70| 1347.66! 134766, 134860/  0.030395 7.77| 121.42) 65.80| 1.01
'Downstream~ [1.93 943.00/ 1344.70 1347.87 | 1348631  0.021221 6.98! 135.02/ 65.00! 0.85
: ( \ 1 ! ] 4 i [ |
Downstream {1,862 943.00/ 1339.00] 134169 1341.13] 1341.98/  0.011229) 4761 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/ 73.00 0.68
[ [ | ! |
2 | | | | | |
Downstream - " [1.769 - 943.00| 1329.00] 133249 133249/ 133358 0.027350| 8.38| 114.54 59.47 0.9
Downstream = [1.769 943,00 1329.00 1332.52; 1332.52] 1333.58 0.026299/ 8.28| 116.05 59.00/ 0.97
: | | [ | | i | I
Downstream - | 1.669 943,00/ 1321.50 1330.64! | 133067/  0.000137! 1.43] 955.99| 184.50| 0.09
Downstream  |1.669 943.00| 1321.50 133064 | 133066/  0.000137| 1.43 955.27/ 184.00 0.09
\ | | ! % i | !
Downstream | 1.58 943.00/ 1314.80| 1330.66| | 133066/  0.000001| 0.31/ 3580.56| 340.60 0.0
Downstream ~ {1.58 943.00| 1314.80 133065/ | 1330.65 0.000001! 0.31/ 3579.25| 340.00| 0.01
T I T \ \
| | !
Downstream - |1.478 943.00| 1328.00 1330.08! 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 | [ | \
Downstream - |{1.416 943.00/ 1324.00 1328.39] | 132849/  0.001946/ 263 419.19) 201.92 0.27
Downstream  11.416" 943.00] 1324.00/ 1328.38 | 132848/  0.001954! 2.63| 418.18 200.00 0.28
i \ [ i ; 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 ~ {1.384 943.00/ 1322.50 1326.40 1326.40 1327.09|  0.026927! 719 159.84! 112.72| 0.94
| | | | | | |
Downstream - |1.298 943.00/ 1314.00| 1325.58! 1318.26 132559  0.000063| 0.92| 1653.05] 471.44) 0.06
Downstream - |1.298 943.00/ 1314.00| 1325.58! 131826) 132559/  0.000063 0.92 1652.95/ 470.00 0.06
; w [ I [ [ i |
Downstream -~ |1.21. 943.00| 1324.00 1325.05! 1325.05/ 1325.39! 0.020315! 477| 202.85/ 303.97| 1.00
iDownstream ~ |1.21 943.00| 1324.00| 1325.05 1325.05! 1325.39/ 0.020271| 478 202.51/ 302.00! 1.00|
: l i :i 4 i | | : | |
Downstream ~|1.196 943,00/ 1315.00 1317.45! 1317.45) 1318.14/ 0.015508| 6.72! 142.70/ 103.93! 0.99]




EC-RAS Plan: FIS River Tractor Wash Reach: Downstream (Continued) :
Reach | RiverSta | QTotal .| MnChEl | W.S. Elev | CitW.S. | E.G Elev G.Slops | - VelChnl | FlowArea | Top Wicth /| Froude # Chi |
s {ds) ) ) () () () - (fUs) - {saf) [19) |
Downstream - [1.196 943.00] 1315000  1317.44'  1317.44! 131814/  0.015497 6.74 142.02] 102.00 0.99
i Xzt ; ¥ } ] | |
Downstream  [1.137. 129500/ 130300/ 130716/  1307.16] 130862/  0.010497 10.31/ 165.83 65.53! 0.55
Downstream - [1.137 129500/ 130300  1307.22 1307.22. 130861,  0.009786 1007 169.73. 64.00 0.92
e i | ! ! i | | |
Downstream {1.085 . 1295.00] 129400/ 129959 129969  1301.12]  0.013311 952! 134.67| 47.38 1.01
Downstream  {1.085 1295001 1224000 1299558 1299681  1301.12]  0.013328 9.64! 134.29| 47.00 1.01
e = 3 : ‘ i ( ‘ T
Downstream . |1.017 129500, 128000 128676, 128676 128854  0.012677| 10.71! 121.82 36.35 0.99
Downstream = {1.017 129500 128000  1286.74 1286.74.  1288.54 0.012764 10.78 121.00 35.00 1.00
5 | !
i ekt 3 | | |
Downstream {0.955 1295.00 1271.50 1277.38 1277.38 1278.87|  0.013245 9.80 132.08| 4495 1.01
Downstream = {0.955 1295.00 127150 127735,  1277.35  1278.87]  0.0133%6] 9.90! 130.75! 44.00 1.01
. o i ; ] | | | [ !
Downstream  |0.894 129500/ 126400,  1269.27 1269.27]  1270.71 0.011079 971! 146.14] 6431/ 0.95
Downstrsam ~[0.894 1295000 126400/  1269.33 1269.33) 127070/  0.01039! 9.52| 149.84| 64.00 0.2
Downstream . |0.828 129500/  1257.00{ 126173,  1261.73 126317 0.011248| 9.76 146.28| 59.87| 0.6/
Downstream | |0.828 129500  1257.00 1261.77 1261.77] 126317,  0.010708 961 148.82] 59.00 0.54
i i - ! i i | | | | |
Downstream = [0.786 129500 125200/  1255.42 125542  1256.78)  0.011903| 9.71] 157.09] 65.41| 0.98|
Downstream . |0.786: 129500,  1252.00] 125545/ 125545,  1256.77|  0.011477! 9.601 158.83| 64.00 056
3 1 | ‘ | | l i | |
Downstream . {0.72 1295.00 124660  1249.80 [ 125016/  0.005%95' 6.05! 336.81] 152.76 0.67
Downstream. 0,72 129500  1246.60 1250.23, | 125120  0.009518 8.47| 195.11 83.00, 0.87
' 8 % | | | | | {
Ko | ) ! | | |
Downstream - {0.629 1648.00| 1241.10' 1244.53! 1244 53] 1245.761 0.013414| 8.90! 185.45] 76.85| 1.00
Downstream 0.629 . 1648.00! 1241.10! 1244.54 1244 54| 1245.76| 0.013111] 8.86| 186.32| 76.00{ 0.99
o e | ! I I a [ ; [ 1
Downstream - {0,549 164800 123540/ 123966 1239.43.  1240.67|  0.007622 8.30/ 251.32] 134.05] 0.80
Downsiream | {0.548 1648.00]  123540' 123984 1239.431 124065 0.007861 8.39! 247.71} 132.77! 0.81]
S | | ‘ | i | \ w |
Downstream - |0.504 1648.00| 1233600 123717 1237.17|  1238.34 0.012655] 8.74/ 197.44| 93.94 0.98!
Downstream  {0.504 164800 123360/ 123719  1237.19/  1238.34|  0.012184 8.64| 199.93| 93.00 0.9
e : | : ! [ | [ \ |
Downstream 1648.00 1230.00/  1234.92! | 123567 0.005667 | 7.89! 332.62 139.71 0.70;
Downstream 1648.00 1230.00  1234.90| | 123566 0.005803! 7.95| 329.04| 138.00| 0.71|
= \ T i ] I i i ‘
|
Downstream 1648.00] 122530  1231.04 1231.041 123284/  0.011414! 10.78| 158,67/ 53.01! 0.98
Downstream - 1648.001  122530]  1231.08'  1231.08]  1232.84|  0.010990) 1066/ 160.75| 52.00| 0.9
| | i | | | i
Downstream 164800 122270/ 1228321  1228.32] 122978/  0.012222] 9.76 174.82| 67.11 0.99|
Downstream 1648.00| 1222.70! 1228.32 1228.32! 1229.78| 0.012150! 9.74 174 96\ 65.00/ 0.98|
B 1 ! ‘ ? | | i i |
Downstream 164800  1221.10 122520 | 122523 0.000448| 2.15| 1427.58| 441,99 0.20|
Downstream: 0. 164800 122110 122570 122606 0.002279| 5.27| 402.38| 108.00! 0.45|
T e i | ‘ ‘ I | \
Downstream - |0.251 1648.00  1219.30] 122335  1223.35] 122474 0.011350! 9.54 187.16| 81.10 0.9
Downstream.  {0.251 164800) 121930/  122339)  1223.39]  122473|  0.010858] 9.41/ 15013 80.00| 0.94
T A e P R e l | | ] ‘ | ‘ |
i § | ! !
Downstream /0,188 1648.00 120580 121571 | 121578/  0.000146] 2:47) 817.96 110.69| 0.13|
Downstream ~ |0.188.©. 164800/ 120580 121587 1215.84]  0.000137/ 2.12| 835.99 110.00! 0.13|
e | : | | | |
Downstream = {0.085° 1648.00) 120350, 121565 121572]  0.000105| 2.00| 891.34 110.16/ 0.11
Downstream ' '[0.095 1648.00 120350 121582 | 121588, 0.000099| 1.96| 909.47 109.00! 0.11
Sl l \ f b { | |
Downsream ' [0.037 = 1648.00 121000 121542)  121424] 121562 0.001787! 3.95| 612.81] 316.12| 0.38
Downstream {0,037 1648.00]  1210.00] 1215.44 1214.11| 1215.77 0.002478| 4.67) 381.55| 148.00/ 0.45
YRR S | I | T T T
: | | | ! | | |
Downstream - |0 3011.000  1210.90 121374 121374' 121469/  0.008912! 8.11] 42586, 245,50 0.95|
Downstream {0 3011.000  1210.50 1213.74 121374 1214700 0.008%66! 8.14! 409.49! 210.00' 0.95|




Table 3 HEC-RAS Output Summary Tables for Post-Project Conditions Models

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

 Reach | Riversa QTotdl | MnChE | WS HBev | CitWs. | EG Eev [ EG. Siope | VelChi | FlowArea | TopWidth [ Froudezcn |
el Biesy i e S e e e E e [ sam - ey T e
Tuthil 10003.72 1414.00; 1226.601 1230.621 1230.62! 1231.29! 0.0084411 7.88 283.05 197.45 0.92!
Tuthil 10003.72 1414.00] 1226.60| 1231.22) 1231.22] 1232.28. 0.007564 8.70 197.94 34.18 0.90|
B B e T i T ‘ | | | | |
Tuthll 11000363 1414.00! 1218.20| 1222.22) 1222.22] 122371 0.008767| 2.88 150.26 5496 0.99
Tuthil 1000353 1414.00, 1218.20! 1222.27| 1222.271 1223.70! 0008314 9.72 152.92; 55.04 0.5
- e 1 | | | | | ‘
Tuthill 10003.53 1414.00! 1214.80! 1217.25! 1217.25 1218.15| 0.010635! 763 190.79. 112.54 099
Tuthl - [10003.53 1414.00] 1214.80! 1217.26] 1217.26| 1218.15/ 0.010455| 7.59 191.82/ 112.52 0.9
Tuthill 10003.43 1414.00! 1213.50! 1216.81! 1216.90! 0.000590| 2.53 621.38 236.78 0.26,
Tuthilt 1000343 1414.00! 1213.50, 1216.82; ‘ 1216.93 0.000682/ 2.70 527.58 174.69 0.27/
& | i | ! |
Tuthil 10003.34 1414.00, 1212.30, 1216.41! | 1216.54/ 0.000914! 2.97 522.45 196.90 0.28!
Tuthil 10003.34° 1414.00 1212.30! 1216.41| ! 1216.54/ 0.000914/| 297 522.45, 186.90 0.28|
G | i | | | | | |
Tuthil 7 }1000332 1414.00 1211.00; 1216.34] | 1216.43 0.000416/ 2.42 603.91/ 160,84/ 0.20]
Tuthill: 10003.32 1414.00; 1211.00!/ 1216.34! | 1216.43| 0.000416/ 2.42 603.91 160.84| 0.20]
: | [ i i | | | |
Tuthil 10003.31 1414.00/ 1205.80| 1216.35! 1 1216.42] 0.000119/ 2.05 810.45, 148.03] 0.12]
Tuthill: 40003.31 1414.00 1205.80! 1216.36! | 1216.42| 0.000119)/ 2.05 810.451 148.03/ 0.12!
' . | | | 1 i
Tuthil: 1000330 1414.00 1205.50] 1216.33| 1209.35] 1216.41 0.000036/ 2.72i 662.25 94.64| 0.15/
Tuthill 10003.30 1414.00] 1205.50] 1216.33) 1209.35 1216.41] 0.000036 ! 2.72: 86225 9464 0.15|
: 1 | | | : |
Tuthilt 10003.28 Culvert; | | | |
B S | | | | } | |
Tuthit 11000327 1414.00| 1205.00! 1208.89/ 1208.89 1210.42 0.002164] 10.68 150.19] 50.31! 0.95|
Tuthill 10003.27 1414.00' 1205.00! 1208.89| 1208.89; 1210.42/ 0.002164/| 10.68 150.19! 50.31| 0.95
T T | | | | [ | i | i
Tuthil . {10003.26 1414.00| 1204.50] 1208.83| 1209.27] 0.002482] 5562 27888 80.63! 0.48
Tuthil . 110008.26 1414.00] 1204.50] 1208.83| 1209.27! 0.002482| 562 27868 80.53/ 0.48|
s ! : | ! | | | ! i | |
Tuthil 9655 3011.00] 1203.00] 1208.26] 1208.69/ 0.002311] 5.25. 573.34, 137.89| 0.45/
Tuthilt - {9655 3011.00 1203.00| 1208.26| | 1208.69 0.002311 5.25 573.34| 137.89)| 0.45!
T | | | | | | |
Tuthil 7 {9450 3011.00 1201.86| 1207.42/ 1208.09 0.003749 6.57" 45833 112.99] 0.57|
Tuthil - o450 3011.001 1201.86| 1207.42| 1208.09| 0.003749 6.57' 458.33| 112.99] 057
R | | | | i | |
Tuthill: 9300 - 3011.00| 1200.90/ 1206.354 1205.43 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|
: i | | | | | |
Tuthil i9100 3011.00| 1199.68| 1203.99| 1203.99/ 1205.62 0.012359 10.25! 293.68| 90.91 1.01
Tuthil ‘19100 3011.00/ 1199.68 1203.99/ 1203.99] 1205.62] 0.012359 10.25! 29368 90.91 1.01
; T i T 3
Tuthill 8000 3011.00] 1198.47 1202.88 1201.88] 1203.55 0.004889 6.55! 459.50 139.47 0.64
Tuthill 8900 3011.00 1198.47| 1202.88| 1201.88 1203.55 0.004889 6.55] 459.50| 139.47] 0.64
I B | i H |
Tuthil 18700 3011.00 1197.24] 1200.60| 1200.60 1201.96 0.012909 9.36' 321.53] 118.36 1.00
Tuthil 8700 3011.00! 1197.24] 1200.60| 1200.60 1201.96 0.012909 9.36 321.53| 118.36 1.00
SRS T | | |
Tuthit " iB500 3011.00] 1195.87 1200.79| 1200.98 0.001061 3.45! 872.41 22043 031
Tuthil © 18500 3011.00] 1195.87 1200.79| 1200.98| 0.001061 3.45 872.41 220.43 031
' RERE | | |
Tuthit 18300 3011.00] 1194.76 1199.96| 1198.50/ 1200.57 0.003687 6.27| 480.36 125.78 0.57
Tuthil 8300 3011.00/ 1194.76 1199.96 1198.50 1200.57 0.003687 6.27] 480.36| 125.78] 0.57
Tuthill © 18100 3011.00| 1193.54 1197.80 1197.71 1199.29 0.011425/| 9.81] 307.03/ 95.88/| 0.97
Tuthil 8100 3011.00] 1193.54/ 1197.80| 1197.71 1199.29 0.011425] 9.81! 307.03! 95.88 0.97
: i \ | | 5 ! |
Tuthill: - 7900 : 3011.00] 1192.28| 1197.60] 1198.03| 0.002502| 5.26 572.92| 145.68 0.47
Tuthill 7900 3011.00 1192.28 1197.60] 1198.03 0.002502 5.26| 572.92| 145.68 0.47
[ | |
Tuthill: 7700 3011.00/ 1191.06 1196.11| 1197.18] 0.007074 8.32 362.06' 100.91 0.7
Tuthill 7700 3011.00] 1191.06! 1196.111 | 1197.18 0.007074! 832! 362.06! 100.91| 0.77
I 3 I i | : ‘\
Tuthill 7500 3011.00! 1189.80 1195.13| | 1195.94 0.004729| 7.24] 415.77| 105.34 0.64
Tuthil 7500 3011.00] 1189.80 1195.13 [ 1195.94| 0.004729 7.24 41577, 105.34 0.64
i | | | | i |
Tuthill 7300 3011.00] 1188.60 1193.36 : 1194.65 0.008423| 9.14; 32931 20.55 0.84
Tuthil 7300 3011.00| 1188.60| 1193.36| | 1194.65 0.008423| 9.14] 32931 90,55 0.84
[ | | | | | ! | |
Tuthill 7100 3011.00| 1187.02! 1192.20; | 1193.18 0.005747| 7.93! 379.74/ 97.06/ 0.71
Tuthil 7100 3011.00] 1187.02] 1192.20] | 1193.18| 0.005747| 7.93! 379.74, 97.06/ 071




HEC-RAS Plan' Desian_River Tuthill Wash Reach: Tuthi i )
Reach ' | RiverSta | QTotal | MinChB | WS Bev | CitwsS. | EG.Eev'}| EG Siopa | VeiChil [ FlowArsa | TopWidth | Froude #Chi
T = () () R O R e o o Pl (L B e 2 i e o .l e W e
Tuthil: £900 6110.00! 1185.11 1189.45 1189.46| 1191.29| 0.011818 10.87} 562.16 154.76 1.00
Tuthil {6900 6110.00! 1185.11 1189.45. 1189.46. 1191.29! 0.011818! 10.87 562.16 15476 1.00
| | | | | | i [ |
Tuthill 6700 i 5110.00/ 1183.23( 1187.06| 1187.06 1188.59 0.012576 9.92, 615.79! 203.92! 1.01
Tuthi 6700 §110.00 1183.23! 1187.06! 1187.06' 1188.59 0.012576 9.92| 615.79' 20392 1.01
| | i | i | |
Tuthil . [6500 6110.00| 1181.30 1186.11/ 1186.74/ 0.003512/ 6.35 961.99, 23369 056
i Tuthifl 6500 6110.00| 1181.301 1186.11! 1186.74! 0.003512/ 6.35 961.99 238,69 056
3 | | | | | X |
Tuthil 6300 6110.00! 1179.26/ 1183.97: 1183.65! 1185.54. 0.009041] 10.06 607.45| 15346 0.89
{Tuthil 6300 6110.00/ 1179.26' 1183.97 1183.65' 1185.54 0.009041! 10.06 607.45 153.46 0.89
{Tuthil 5100 6110.00 1177.46 1181.74 1181.74, 1183.54/ 0.011857 10.79 566.32 158.07; 1.00
Tuthil 6100 6110.00! 1177.46, 1181.74 1181.74 1183.54, 0.011857| 10.79 566.32 158.07 1.00
| | | | !
Tuthill 5800 6110.00 1175.40! 1180.23| 1181.37| 0.006423/| 8.55| 714.21| 178.24! 0.75
“Tuthil 5900 5110.00! 1175.40| 1180.23! 1181.37| 0.006423 | 8.551 714.21| 178.24! 0.75
| i i | | | |
Tuthi 5700 §110.00] 1173.71] 117835, 1178.00! 1179.88| 0.008904 9.92 615.79/ 157.08. 0.88
Tuthifl 5700 6110.00/ 1173.71| 1178.35/ 1178.00! 1179.88| 0.008%04 | 9.92| 615.79! 157.08 0.88
‘ | | |
{Tuthil 5500 5110.00/ 1171.62| 1175.91 1175.91| 1177.80/ 0.011700| 11.04} 553.50! 147.53| 1.00/
{Tuthil |s500° 5110.00] 1171.62] 1175.91] 117591] 1177.80] 0.011700! 11.04 553.50/ 147.53| 1.00]
i : | | | | i | i | | |
Tuthil 5300 6110.00| 1169.55| 1174.37] 1175.62, 0.007329| 8.95, 682.81/ 176.06| 0.80|
Tuthil 5300 5110.00] 1169.55| 1174.37 1175.62| 0.007329 8.95, 682.81| 176.06 0.80!
; [ [ | | | |
Tuthill 5100 6110.00, 1167.89| 1172.81 1172.18) 1174.10] 0.007247 9.13! 669.28! 165.83| 0.80|
{Tuthi 5100 £110.00] 1167.89] 1172.81) 1172.18] 1174.10| 0.007247| 9.13 669.28! 165.83! 0.80!
| i | | ! | | ! | i | |
[ Tuthil 4900 6110.00| 1166.06| 1170.38/ 1170.38. 1172.26] 0.011749| 11.00] 555.23| 149.20| 1.01]
fTuthill 4900 6110.00/ 1166.06| 1170.38 1170.38| 1172‘261 0.011749| 11.00| 555.23| 149.20| 1.01|
BT \ ; 1 \ \ | | [ |
Tuthill. 47005 §110.001 1164.15| 1168.05/ 1167.99) 1169.71] 0.011341| 10.34] 590.86 169.91 0.98|
Tuthill 4700 §110.00] 116415 1168.05] 1167.99] 1169.71] 0.011341/ 10.34] 590.86! 169.91 0.98
i [ | [ [ | [ | | |
Tuthil 4500 5110.00( 1161.96/ 1185.95/ | 1167.48] 0.010436] 9.93] 615.25] 176.37 0.94
Tuthil 4500 6110.00] 1161.96/ 1165.95 1167.48] 0.010436 9.93 615.25/ 176.37 0.94
: [ [ | \ T [ 1 i
[Tuthif 4300 6110.00| 1159.70| 1164731 1165.85! 0.005731] 8.50! 718.98| 166.14 0.72|
fTuthill 4300 6110.00! 1159.70! 1164.73¢ 1165.85| 0.005731| 8.50| 718.98| 166.14 0.72]
i | | { | | | | | ‘ |
Tuthil 4100 6110.00| 1157.70] 1162.22| 1162.22| 1164.18] 0.011598| 11.23] 543.94| 140.24] 1.01
{Tuthill 4100 §110.00| 1157.70] 1162.22. 1162.22] 1164.18] 0.011598 11.23] 543.94| 140.24| 1.01
e | 1 i } \ r | { |
Tuthill 3900 6168.00| 1155.00| 1159.55| 1159.55| 1161.54/ 0.011534 11.33! 544 63| 137.99] 1.00
Tuthil > |3900 56168.00| 1155.00 1159.55| 1159.55| 1161.54] 0.011534 11.33 544.63| 137.99 1.00
Tuthi {3700 6168.00| 1152.00 1156.79! 115668/ 1158.73] 0.009323 11.41] 571.52| 143.86 0.93
Tuthil 3700 6168.00/ 1152.00] 1156.71/ 1156.68| 1158.73 0.009865 11.61/ 560.85 143.12 0.9
F : \ ! 1 il \ I
{Tuthill 1994 6168.00| 1143.50( 1152.38] 115238 1154.90 0.006247| 12.92| 526.43 123.77 0.92
Tuthif - 1.994 6168.00 1143.50] 1152.44/ 1152.44| 1154.90| 0.006002/ 12.75/ 534.74| 123.75 0.90
: I [ [ | [ | |
Tuthifl 1.898 6168.00| 1137.30! 1145.53! 1145.53| 1147.82| 0.006175| 14.41| 694.09| 171.41/ 0.95
iTuthi 1.898 5168.00| 1137.30| 1145.24] 1145.24| 1148.01| 0.007445| 15.39| 548.18/ 97.85/ 1.03
: - 1 7 T
i S | | | | | | | | |
Tuthill 1.805 6168.00/ 1127.60! 1138.15] 1138.15, 1141.02 0.007845 1360 454.04 8581/ 1.01
Tuthid 1,805 6168.00 1127.60 1138.17| 1138.17| 1141.02 0.007756 13.54! 455.57| 80.25/ 1.00
= [ [ | |
Tuthil 1.71 6168.00 1120.00( 1130.93| 1130.93] 1133.59 0.007976 13.10! 470.84| 83.88 1.00
Tuthil 1.7% 6168.00/ 1120.00| 1130.93/ 1130.93, 1133.59| 0.007976| 13.10| 470.84| 88.88 1.00




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

Reach | RiverSta | QTotal | MinChEl | WS.Blev:| CritW.S. | EG.Eievi| EG Slope | -VelChni | FlowArea [ TopWitth | Froude# Chi
: e syl b m e e meE W (R T(RIS) e (sq Ry ] (R e
Downstrsam * = {11000.50 1648.00| 1233.60| 1237.17| 1237171 123834 0.012655! 8.74| 197.44 93.54! 0.98
Downstream - |11000.50 1648.00| 1233.60/ 1237.19|  1237.19]  1238.34|  0.012184! 8.64| 199.93! 93.001 096
T e | ; 1 \ i | | | : |
Downstream | £1000.45 1648.00/ 1230.00! 1234.92/ 123567 0.005664! 7.89| 33269/ 139.71! 0.70!
Downstream |11000.45 1648.00 1230.00! 1234.90/ | 123588 0.005799. 7.95| 329.13| 138.00 0.71;
3 = | | | i | | |
Downstream {11000.38 1648.00/ 1225.30/ 1231.04/ 1231.04 1232.84 0.011414 10.78/ 15867/ 53.01! 0.98
Downstream  {11000.38 1648.00| 1225.30/ 1231.08! 1231.081  1232.84, 0.01090! 10.66| 160.75! 52.00! 0.95
i ; | | | | { i | | | i
Downstream  {11000.34 1648.00/ 1222.70| 1228.32! 1228321 122978  0.012222! 9.76! 174.82| 67.11! 0.98
Downstream {11000.34" 1648.00 1222.70 1228.32! 1228.32) 122978 0.012150 9.74| 174.961 65.00 0.98
: | | | 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]  1227.00 0.010243 10.65 178.01/ 61.21/ 0.85
| | i | | ‘ 1 |
Downstream - | 10564 1648.00! 1219.21! 1222.35! 1222.35] 122358  0.013540! 8.93 184.57| 75.37 1.01]
Downstream: | 10564 1648.00| 1219.21/ 1222.35 1222.35|  122358!  0.013540 8.93 184.57| 75.37| 1.01}
e | ‘ | | | 1 | \ \ \
Downstream 10458 1648.00/| 1217.09| 1220.08/| 1219.84/ 1220.89| 0.010418' 7.22| 228.27| 105.85! 0.87
Downstream {10458 1648.00| 1217.09/ 1220.08| 1219.84/ 1220.89 0.010418| 7.22| 228.27| 105.85| 0.87|
s | | | | | 1 | ‘
Downstream {10325 1648.00 1215.01/ 1217.45| 1217.43| 121848,  0.013824, 8.16| 202.05| 96.27| 0.99
Downstream . 10325 1648.00| 1215.01/ 1217.45] 1217.43|  1218.48 0.013824| 8.16 202.05/ %6.27| 0.99
s S | ‘ [ | ‘ ‘ | \ |
Downstream = {10195 1648.00! 1212.93 1215.56| | 121853 0.008367 6.10 269.96! 111.12] 0.69)
Downstream - {10195 1648.00| 1212.93 1215.96| | 1216.53]  0.006367 6.10 269.96! 111.12/ 0.69|
: ; | | | i | |
Downstream | 10067 1648.00| 1210.82 1213.58| 121358 121466 0.013893| 8.36 197.17| 90.86/ 1.00|
Downstream = {10067 1648.00 1210.82| 1213.58| 1213581 121466  0.013893 8.36 197.17 20.86' 1.00|
Downstream {99853 1648.00/ 1208.71| 1212.09| | 1212.44!  0.003210! 474 348.00 125.37 0.50/
Downstream ' |9985.3 1648.00! 1208.71/ 1212.09| | 1212.44! 0.003210: 4.74 348.00/ 125.37 0.50|
R | | L | i i { | | |
Downstream ~ |9698.3 1648.00/ 1206.59/ 1209.86| 1209.86/  1211.19:  0.013274! 9.25| 177.87 67.42/ 1.01
Downstream  {9898.3 1648.00| 1206.59| 1209.86 1209.86/  1211.19]  0.013274/ 9.26 177.87| 67.42/ 1.01
3 2 | | | ! | [
Downstream - {9820 1648.00 1204.72| 1208.74| | 1209.32]  0.004797| 6.11 269.69 89.24 0.62|
Downstream | 9820 1648.00 1204.72| 1208.74 ! 1209.32/ 0.004798! 6.11| 269.68 89.24 0.62/
[ ! | | |
1 ! 1}
Downstream . |9655 3011.00 1203.00/ 1208.26/ | 120869/  0.002311| 5.25| 573.36| 137.89| 0.45|
Downstream - {9655 3011.00/ 1203.00/ 1208.26/ 1208.69 0.002311] 5.25| 573.34 137.89! 0.45|
iz ¥ 7 i | | | i | | |
Downstream = {9450 3011.00| 1201.86/ 1207.42| | 1208.08! 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 0.57
Downstream {9300 3011.00 1200.80! 1206.35/ 1205.43]  1207.35'  0.005951! 8.05 374.06 96.01 0.72
Downstream: {9300 3011.00 1200.90| 1206.35| 1205.43]  1207.35/  0.005956! 8.05 373.94 95.99 0.72
iy ¥ SRR | | | |
Downstream 9100 3011.00| 1199.68| 1203.99| 1203.99| 120562  0.012362 10.25| 293.66/ 50.91 1.01
Downstream . |9100 3011.00/ 1199.68| 1203.99]  1203.99| 120562 0012352 10.25| 293,65/ 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 using
concrete or grouted riprap lining, no bridge local scour estimation is necessary for this
study. Also, the subject channel segments are relatively uniform, so it is assumed that the
general scour will be minimal. However, there is a bend at the confluence 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 of the 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). Dyg, Dso, and Dg, values of the

channel bottom soil were estimated from the soil sieve analysis curves.

5.1.1 Sediment Transport Capacity Estimation
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.

5.1.2 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, 1s
accomplished by using the definition of a channel in equilibrium. That is, Qs;, =
Qs ous Where Qs represents the supply rate of sediment into the channel and Qs oy

. 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.

i ——— A S S VS e R S 1S R, S I S e
WOOD/PATEL 14 Tuthill Dike Wash Channelization
Conditional Letter of Map Revision Submittal

Technical Data Notebook

R O S N W T S S |




5.2

5.14

5.1.5

5.1.6

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.

Sill Scour Estimation

The equation recommended by the Bureau of Reclamation (1984) was used to
estimate the sill scour depth at the grade control structures. The input data and
calculations were given in a spreadsheet output and included in Appendix D.

The 100-year flow was used in the sill scour computation.

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.

Toedown Depth Estimation for Bank Protection

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 100-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 Tuthill

' Dike Wash.

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 Tuthill Dike

Wash and is estimated to be 1.7 feet.

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 feet

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

WOOD/PATEL

16 Tuthill Dike Wash Channelization
Conditional Letter of Map Revision Submittal
Technical Data Notebook



. The<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>