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PRRIP - ED OFFICE DRAFT 02/10/2010

PLATTE RIVER RECOVERY IMPLEMENTATION PROGRAM
Second Amendment to the
Agreement between the Nebraska Community Foundation, Inc. and HDR Engineering, Inc.,
Private Consultant

This Second Amendment to the Agreement between the Nebraska Community Foundation, Inc.
(“Foundation”) of Lincoln, Nebraska, representing all signatories to the Platte River Recovery
Implementation Program (“Program”) and HDR Engineering, Inc. (“Consultant”), a private
consultant of Omaha, Nebraska is made and entered into effective on the date of signing below.

The purpose of this Amendment is to:

1. Increase the contract payment amount by a total amount of $239,826, effective as of the
date of this Amendment. Cost breakdown of the total $239,826 is as follows:
0 $149,826 for 1D Hydraulic Model Extension from Keystone Diversion to North
Platte
0 $50,000 for North Platte Choke Point Study and Modeling (to be authorized in
$10,000 increments by Executive Director’s Office)
o $40,000 for Ongoing Modeling Support (as-needed services up to $40,000 as
requested by Executive Director’s Office)
2. Expand the Scope of Work to include the tasks as described in Attachment A.

All other terms of the original agreement remain in effect as originally written in the Agreement
dated March 19, 2010.

The following parties agree to the terms of this Amendment and the original Agreement.

For the Foundation:

Diane M. Wilson (Nebraska Community Foundation) Date
Chief Financial and Administrative Officer

For the Consultant:

Timothy Crockett, P.E. (HDR Engineering, Inc.) Date
Sr. Vice President
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Attachment A
1D Hydraulic Model Extension Scope, Fee Estimate, and Schedule

North Platte Choke Point Scope and Fee Estimate
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1 Platte River Recovery Implementation Program
2 1-D Hydraulic Model
3 Keystone Diversion to North Platte
4 Draft Scope of Services
5
6 TASK SERIES 100 — PROJECT SCOPING AND KICKOFF
7  Objective: Develop and finalize project scope for the 1-D Hydraulic Modeling (Project) and
8 conduct Kickoff Meeting with Platte River Recovery and Implementation
9 Program (Program) Executive Director’s (ED’s) staff, Adaptive Management
10 Working Group (AMWG) members, and other interested parties.
11  Activities: Task 101 - Develop Draft Scope of Services and Estimated Fee
12 e Work with Program staff to finalize approach to work efforts, tools to be
13 used in the analyses, data sources and types.
14 e Review past and current data collection and modeling efforts.
15 Task 102 - Project Kickoff Meeting and Site Visit
16 e Conduct kickoff meeting with Program ED staff, AMWG members, and peer
17 reviewer to review Draft Scope, gather input, identify data sets and contacts
18 and get consensus on approach.
19 e Finalize key milestone dates, project timeline and delivery dates and
20 compile into a project schedule.
21 e Conduct site visit on Platte River from Keystone Diversion to North
22 PlatteNebraska.
23 Task 103 — Develop Final Scope of Services and Final Fee
24 e Incorporate comments from Kickoff Meeting into Draft Scope and Estimated
25 Fee.
26  Deliverables:
27 e Draft and Final Project Scope documents.
28 e Agenda for meetings and meeting minutes.
29 Key Understandings:
30 e Draft model to be completed by August 1, 2011.
31 e Project completion anticipated in October 1, 2011.
32 e Meetings will be hosted at the ED office in Kearney, Nebraska.
33 e The scope and fee estimate format will be consistent with past and current
34 efforts and will include a man hour breakdown by discipline with associated
35 billing rates.
36 e Peer Review of 1D model to be completed by Golder Associates and is not
37 included in this Scope of Services.
38 e Kickoff meeting to last one (1) day, and the site visit will take one and a half
39 (1.5) days.

40 Information/Service Provided by Program Staff:
41 e Equipment for site visit.
42 e Data from ongoing Program data collection efforts.
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43 e Coordination with Golder Associates for kickoff meeting attendance.
44 Meetings/Travel:

45 e One meeting with Program Staff to finalize Project Scope, Fee, and

46 Schedule.

47 e One joint Kickoff meeting with Program ED staff, AMWG, Golder Associates,
48 and others as deemed appropriate.

49  TASK SERIES 200 PROJECT MANAGEMENT AND MEETINGS

50 Objective: To plan and manage HDR Services, coordinate all efforts of the Project Team,
51 maintain project document control system, and manage communications

52 between project participants, internal and external.

53 Activities: Task 201 - Project Management

54 e Coordinate and direct the activities of the Project Team.

55 e Coordinate work and solicit input from Program ED staff.

56 e Prepare a Project Guide containing concise summary of key project

57 information including the Quality Assurance/Quality Control Plan.

58 e Monitor and control Project budget and schedule.

59 e Develop monthly project progress reports.

60 Task 202 - Project Meetings

61 e Conduct progress and coordination meetings to make Program staff aware
62 of Project progress. Anticipate monthly project coordination meetings via
63 conference call with Program ED staff and AMWG members on technical
64 issues.

65 e Attend one (1) Technical Advisory Committee (TAC) meetings to brief TAC
66 members of Project status.

67 e Attend one (1) Governance Committee (GC) meeting to present results.
68  Task Deliverables:

69 e Monthly invoices and project progress reports including updated project
70 schedule.

71 e Meeting minutes.

72 e Presentation materials for TAC project briefings.

73 e Presentation materials for GC project meeting.

74  Key Understandings:

75 e Draft meeting minutes and Progress Reports will be done in Microsoft Word
76 format.

77 e Final meeting minutes and Progress Reports will be submitted in PDF

78 format.

79 e Management of HDR subcontracts is included.

80 e TAC and GC meetings will be held in Kearney, NE.

81 Information/Service Provided by Program Staff:

82 e TAC meeting dates and agendas.
83 e GC meeting date and agenda.
84
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85 Meetings/Travel:

86 e Monthly project coordination conference calls.
87 e One (1) TAC meeting.
88 e One (1) Governance Committee meeting.

89 TASK SERIES 300 EXISTING INFORMATION GATHERING AND REVIEW

90 Objective: Collect and review relevant existing information and data from ongoing Program
91 data collection and modeling efforts and identify information gaps and needs.
92 Activities: Task 301 —-Existing Information Gathering and Review
93 e Review hydrologic data/reports from ongoing projects sponsored by the
94 Program and other basin water users applicable to this reach.
95 e Review topographic mapping (including LiDAR).
96 e Obtain and review NDOR and county bridge as-builts.
97 e Obtain and review NDNR rating curves.
98 e Obtain and review Hydraulic Structure as-builts.
99 e Obtain land use coverage data set from Program.
100 Task 302 - Identify Data Information Gaps
101 e Compile and evaluate information from Task 301.
102  Task Deliverables:
103 e Memorandum identifying data gaps.
104 Key Understandings:
105 e CIR upstream of North Platte is available from TPNRD for 2009. HDRwill
106 obtain the CIR for the Platte River from Keystone Diversion to North Platte
107 for the Project, and will also provide an electronic copy of the CIR to the
108 Program’s ED’s office.
109 e Program LiDAR data used for Tri-County Diversion to Chapman hydraulic
110 model is adequate for this study reach to represent existing topography.
111 e Hydrologic information utilized in the Conjunctive Management Model will
112

be used to estimate tributary/canal inputs.

113 Information/Service Provided by Program Staff:

114 e Land use coverages will be provided by Program staff if available.
115 e Any other data deemed necessary by Program Staff.

116  Meetings/Travel:

117 e One trip to Program office to obtain Program data.

118

119 TASK SERIES 400 SUPPLEMENTAL DATA COLLECTION

120 Objective: Supplement existing topographic data as needed based on findings in Task
121 Series 300 to facilitate hydraulic model development and calibration.
122 Activities: Task 401 - Field Collection Plan

123 e Develop a Field Collection Plan to obtain the needed data based on
124 identified data gaps and additional information needs.
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125
126
127  Task Deliverables:
128
129
130 Key Understandings:
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146

Task 402 — Data Collection

Conduct data collection effort.

Technical memorandum stating methods, results of additional data
collection, and raw data.

HDR Team will get concurrence with Program ED staff on Field Collection
Plan prior to implementation.

HDR Team will coordinate with Program staff for land access and will adhere
to Program protocols relative to land access.

Supplemental data, primarily related to the subaqueous in-channel
elevations, may be required upstream of North Platte. For purposes of this
work effort, it is estimated that 10 new cross sections upstream of North
Platte will be surveyed as needed depending on the results of model
calibration. The cost associated with surveying 10 new cross sections is
reflected in the fee estimate.

Ten cross sections per week per crew can be obtained.

Bridge geometry will be estimated based on bridge plans from the
respective county and Nebraska Department of Roads. No bridge survey
information will be required. If bridge surveys are required, the work
associated with that effort will be provided as additional service.

147 Information/Service Provided by Program Staff:

148
149  Meetings/Travel:
150

Land owner permission for cross section survey.

Data Collection as needed.

151  TASK SERIES 500 HYDRAULIC MODEL DEVELOPMENT AND CALIBRATION

Develop and calibrate a 1-D hydraulic model for the 55-mile reach of the Platte
River from Keystone Diversion to the Tri-County DiversionThe model will
provide a tool that can be used by Program participants to evaluate flow
attenuation from Keystone Diversion to Tri County Diversion

152  Objective:
153
154
155

156 Activities:
157
158
159
160
161
162
163
164
165
166

Task 501 - Steady state model development and calibration from Keystone
Diversion (RM 365) to RM 321 (5 miles upstream of Hwy 83)

Identify four (4) steady-state flows for use in calibration in consultation with
Program staff, including the LiDAR flow.

Process LiDAR data.

Develop DTM from LiDAR data.

Develop topographic input data using DTM and HEC-GeoRAS.

Develop Manning’s “n” value input data using land use coverage polygons
and HEC-GeoRAS.

Develop flow input files and average annual reach gain/loss values based on
NDNR stream gages and tributary/canal inflow estimates.
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167
168
169
170

171
172
173
174
175
176
177
178
179
180
181
182
183

184  Task Deliverables:
185
186
187
188
189
190 Key Understandings:
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

e (Calibrate model by comparing predicted water-surface elevations with the
measurement data and rating curves at the existing gages along the reach,
measured water-surface elevations from recent surveys, and the water-
surface profile developed from the LiDAR mapping that was flown.

Task 503 - Unsteady model development and calibration from Keystone

Diversion (RM 365) the Tri-County Diversion (RM 310.4)

e |dentify three (3) unsteady hydrographs for use in calibration in consultation
with Program staff.

e Develop reach gain/loss relationship.

e Develop appropriate bank storage relationship.

e C(Calibrate the unsteady model by adjusting input parameters, as necessary,
to match predicted hydrographs as closely as possible to measured
hydrographs. The quality of agreement between the predicted and
measured hydrographs will be initially qualitatively assessed by simple
visual comparison of the hydrographs, and ultimately quantified using Nash-
Sutcliffe Coefficients (Nash and Sutcliffe, 1970; Krause, et al, 2005; Moriasi,
et al, 2007).

e C(Calibrated model for the Platte River from the Keystone Diversion to Tri-
County Diversion, including topographic input data.

e Digital terrain model and HEC-GeoRAS application for input of topographic
data and export of simulation results.

e Technical report describing model development and calibration.

e The hydraulic model will be developed and executed using the most recent
version of HEC-RAS, currently version 4.1. Although HEC-RAS version 4.2 is
under development, it is not anticipated that it will be available during the
course of this project.

e DTM will be based on LiDAR information only, no subaqueous information
will be generated in DTM format.

e HEC-GeoRAS will be used to facilitate the use of the available mapping to
import the topographic and roughness data.

e [fland use coverages are not available, land use coverage polygons using
Program CIR photography will be developed for use in assigning Manning’s

“, n

n” values for the overbanks.

e Manning’s “n” values will be based on past and on-going studies on the
Platte River, including hydraulic models previously developed for the
Program, experience in similar rivers, and review of standard references
(Arcement and Schneider, 1989; and Barnes, 1967) for the Lexington to
Chapman Reach.

e Three (3) steady state flows will be selected in consultation with Program
staff. In addition, the model will be calibrated for the low flow condition
when the LiDAR mapping was flown.

e Steady state calibration will be achieved by adjusting Manning’s roughness
coefficients within the range of physically reasonable values for sand-bed
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212 channels and the variable overbank vegetation conditions that occur in the

213 model reach. Where appropriate, encroachments and ineffective flow areas
214 will be used to account for the effects of abrupt changes in channel

215 geometry that cause flow separation or ponding, and to prevent flow in

216 areas that are below the computed water-surface, but separated from the
217 primary channel and are, therefore, not effective in carrying flow. Although
218 it would be possible to vary the main channel roughness coefficients (i.e., n-
219 values) from cross section to cross section and with discharge to achieve
220 more precise calibration to observed water-surface elevations, this level of
221 resolution does not typically result in a more robust model because of the
222 temporal variability in conditions at any given location, particularly in a sand
223 bed channel such as the Platte River. It is, therefore, standard practice to
224 specify the main channel “n” on a reach-by-reach basis, based on physical
225 conditions that can be observed in the aerial photography and the site visit,
226 and this approach will be used for this project. The scale of the reaches will
227 be determined during model development, but is likely to be on the order of
228 several to tens of miles per reach. Aside from the effects of in-channel

229 vegetation and obstructions, it is anticipated that the main channel n-values
230 will be relatively consistent along the reach. In general, the calibration

231 objective for the steady-state model will be to minimize the differences

232 between measured and predicted water-surface elevations, with the

233 average difference less than a few tenths of feet, no consistent trend of

234 over- or under-predicting along the length of the reach, and maximum

235 differences of less than 1 foot. Relatively large differences could be caused
236 be inaccuracy in the measured water-surface elevation, changes in the bed
237 and/or roughness conditions between the time of the surveys and the

238 observed water-surface elevation, and hydraulic controls or other factors
239 that are not accounted for in the available data. As a result, additional

240 effort using the available data will not improve the calibration nor the

241 overall robustness of the model, and the model will be considered to be
242 adequately calibrated. The fee estimate for calibration is based on a level of
243 effort for a project engineer of 1 hour/mile. Should the calibration exceed
244 this it will be negotiated as an additional service.

245 e Average cross section spacing will be in the 1,500 ft to 2,000 ft range.

246 e Split flows around well vegetated, permanent to semi-permanent islands
247 will be incorporated into the model using the Split Flow Optimization option
248 in HEC-RAS.

249 e Three (3) hydrographs will be used to calibrate the unsteady model using
250 post-1996 gage data, and will be selected in consultation with Program

251 Staff.

252 e For the unsteady model calibration, it may be necessary to reduce the cross
253 section resolution and make minor adjustments to the input parameters.
254 Since the roughness and other input parameters in the steady-state model
255 will have already been calibrated to observed water-surface elevations,

256 additional adjustments to these parameters to achieve calibration in the
257 unsteady model will be avoided. Additional parameters and input data that
258 will be considered for adjustment in the unsteady model include hydraulic
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259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

291
292
293
294
295

296
297
298
299
300
301
302

conductivity, assumed groundwater levels, weir or conveyance coefficients,
the Theta Implicit Weighting Factor, and the Flow and Submergence
Stability Factors. Because of the length and variability of the modeled
reach, the inherent uncertainty in the lateral inflows and losses along the
reach, numerical limitations of the routing model, precise matching of the
time and magnitude of flows at the various gages along the reach will not be
possible. The model will be considered to be adequately calibrated when
the predicted hydrographs have similar shape, peak flow and general
temporal trends as the measured hydrographs at the gages. The fee
estimate for calibration is based on a level of effort for a project engineer of
2 hours/mile. Should the calibration exceed this effort, it will be negotiated
as an additional service.

e  Modeling split flows for the unsteady simulation may result in model
instabilities. The most effective method for eliminating these instabilities is
to incorporate artificial pilot channels into the secondary channels that
permit a nominal amount of flow under conditions when the secondary
channel would not actually carry flow. Using this approach, the artificial
flow in the pilot channel must be sufficiently small so overall hydraulic
conditions are minimally affected yet allow for model stability.

e Although characteristics of the flow splits are important in understanding
the local hydraulic conditions that are key to evaluating habitat, they often
have insignificant effects on the hydrograph routing characteristics of the
reach. As aresult, it may be necessary to maintain an unsteady version of
the model, in which certain problematic flow splits that do not affect the
hydrograph routing characteristics are eliminated, and a steady state
version that includes all of the locally-important flow splits. Subreaches and
parallel channel will be added as necessary to represent flow splits.

e Computed actual reach gain/loss and tributary inflows will be used for
calibration. The reach gain/losses will be calculated using gage data in an
Excel spreadsheet. This will serve as an approximation of the bank storage.
The bank storage tool developed for the Program’s model from Tri County
Diversion to Chapman will be used to estimate bank storage.

Information/Service Provided by Program Staff:
e |nput on steady state and unsteady hydrology to be used for calibration.
Meetings/Travel:
e Milestone meetings to be coordinated with TAC meetings listed in Task
Series 200.

TASK SERIES 600 MODEL TRANSITION AND SUPPORT

Objective: Transfer all model-related files to Program staff, and transition control and
ownership of the model to the Program. Provide as needed support to Program
staff for up to 6 months.

Activities:

e Transfer all input data and model files to the Program following Task Series
500, Model Application Workshop.

Draft Scope
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303 e Provide support to Program staff for up to 6 months, including phone calls,

304 emails, and short meetings.

305 Deliverables:

306 e Final model files including all input data and input files used in model
307 development and calibration.

308 Key Understandings:

309 e Allinput data and model files will be transferred to the Program, and the
310 model will become Program property to be used and modified as necessary
311 for Program purposes.

312

313 Information/Service Provided by Program Staff:

314 e Desired format of model related files.

315 Meetings/Travel:

316 e None.
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Exhibit "B" Budget

Platte River Recovery Implementation Program
1-D Hydraulic and Sediment Transport Modeling

HDR Engineering, Inc. TetraTech The Flatwater Group
Project Sr. Project Project Project Sr. Sr. Project Project Project Sr. Project Envir. - Total
TASKS Manalger - | Technical - Engir]1eer - Engilieer - Engirl1ee'r - | Clerical ISJ?ISt%n Technical- | Technical- Engill1eer E Engir]1§er - Engir]1eer - Technical- Engilieer - | Scientist - Tec;;;c;:an ) Jg&i Tot;a:IOLS?bor Printing Travel Misc. Expenses Es::.c;l'sc;tal
Engelbert Engel McCoy Schubert McConville Mussetter Harvey Trabant Morris Brown Riley Cermak Coke [1]
TASK SERIES 100 - PROJECT SCOPING AND KICKOFF
Task 101 Develop Draft Scope of Services and Estimated Fee 4 8 8 0 20 $2,588 $0 $2,588
Task 102 Project Kickoff Meeting and Site Visit 24 24 24 72 $9,888 $850 $850 $10,738
Task 103 Develop Final Scope of Services and Final Fee 4 4 $708 $0 $708
Estimated Task Hours Subtotal 32 0 32 32 0 0 0 0 0 0 0 0 0 0 0 0 96
Estimated Task Cost Subtotal $13,184 $0 $850 $0 $850 $14,034
TASK SERIES 200 - PROJECT MANAGEMENT AND MEETINGS
Task 201 Project Management 40 8 4 52 $9,452 $0 $9,452
Task 202 Project Meetings 32 16 48 $7,104 $300 $300 $7,404
Estimated Task Hours Subtotal 72 0 0 16 0 0 0 8 0 0 0 0 4 0 0 0 100
Estimated Task Cost Subtotal $16,556 $0 $300 $0 $300 $16,856
TASK SERIES 300 - EXISTING INFORMATION GATHERING AND REVIEW
Task 301 Existing Information Gathering and Review
Subtask 301.1 Collect & Review Hydro Data/Reports 2 4 2 8 $1,114 $0 $1,114
Subtask 301.2 | Collect & Review Topo Mapping 2 3 2 7 $969 $0 $969
Subtask 301.3 Collect & Review Cross-Section and Thalweg Profile Data 1 3 2 6 $792 $0 $792
Subtask 301.6 Assess Utility of Geomorphology/In-Channel Vegetation Data 1 3 2 6 $792 $0 $792
Task 302 Identify Data Information Gaps 2 3 5 $789 $0 $789
Estimated Task Hours Subtotal 8 0 16 8 0 0 0 0 0 0 0 0 0 0 0 0 32
Estimated Task Cost Subtotal $4,456 $0 $0 $0 $0 $4,456
TASK SERIES 400 - SUPPLEMENTAL DATA COLLECTION
Task 401 Field Collection Plan 4 4 2 8 18 $2,348 $0 $2,348
Task 402 Data Collection 4 8 40 40 92 $7,360 $1,000 $2,500| $3,500 $10,860
Estimated Task Hours Subtotal 4 0 4 0 0 0 0 0 0 0 0 0 16 40 40 110
Estimated Task Cost Subtotal $9,708 $0 $1,000 $2,500 $3,500 $13,208
TASK SERIES 500 - HYDRAULIC & SEDIMENT TRANSPORT MODEL DEV. & CALIBR
Task 501 Steady State Model Dev & Calib - Keystone to RM 321 12 8 40 180 60 20 24 24 8 32 408 $45,786 $45,786
Task 502 Unsteady Model Dev & Calib - Keystone to Tri-County 16 8 40 180 80 20 24 24 4 8 404 $45,814 $45,814
Estimated Task Hours Subtotal 28 16 80 360 140 0 0 40 0 48 0 48 12 40 0 0 812
Estimated Task Cost Subtotal $91,600 $0 $0 $0 $0 $91,600
TASK SERIES 600 - MODEL TRANSITION AND SUPPORT
Task 601 Transfer Input Data and Model Files 4 8 8 8 28 $3,468 $3,468
Task 602 Provide Support to Program Staff 12 16 16 44 $6,204 $6,204
Estimated Task Hours Subtotal 16 0 24 8 24 0 0 0 0 0 0 0 0 0 0 0 72
Estimated Task Cost Subtotal $9,672 $0 $0 $0 $0 $9,672
1-D HYDRAULIC AND SEDIMENT TRANSPORT MODELING TOTAL HOURS 160 16 156 424 164 0 0 48 0 48 0 48 22 56 40 40 1,222
1-D HYDRAULIC AND SEDIMENT TRANSPORT MODELING TOTAL (ROUNDED $28,320 $2,800 $22,620 $38,160 $18,040 $0 $0 $10,632 $0 $5,352 $0 $4,632 $3,300 $5,320 $3,400 $2,600 $145,176 $0 $2,150 $2,500 $4,650( $149,826






Platte River Recovery Implementation Program
1-D Hydraulic and Sediment Transport Modeling

Exhibit "B" Budget

Schedule
TASKS Mar-11 Apr-11 May-11 Jun-11 Jul-11 Aug-10 Sep-11 Oct-11
TASK SERIES 100 - PROJECT SCOPING AND KICKOFF
Task 101 Develop Draft Scope of Services and Estimated Fee
Task 102 Project Kickoff Meeting and Site Visit
Task 103 Develop Final Scope of Services and Final Fee
TASK SERIES 200 - PROJECT MANAGEMENT AND MEETINGS
Task 201 Project Management
Task 202 Project Meetings
TASK SERIES 300 - EXISTING INFORMATION GATHERING AND REVIEW
Task 301 Existing Information Gathering and Review
Subtask 301.1 [Collect & Review Hydro Data/Reports
Subtask 301.2 |Collect & Review Topo Mapping
Subtask 301.3 [Collect & Review Cross-Section and Thalweg Profile Data
Subtask 301.6 |Assess Utility of Geomorphology/In-Channel Vegetation Data
Task 302 Identify Data Information Gaps
TASK SERIES 400 - SUPPLEMENTAL DATA COLLECTION
Task 401 Field Collection Plan
Task 402 Data Collection
TASK SERIES 500 - HYDRAULIC & SEDIMENT TRANSPORT MODEL DEV. & CALIBRATION
Task 501 Steady State Model Dev & Calib - Keystone to RM 321
Task 502 Unsteady Model Dev & Calib - Keystone to Tri-County
TASK SERIES 600 - MODEL TRANSITION AND SUPPORT
Task 601 Transfer Input Data and Model Files
Task 602 Provide Support to Program Staff
1-D Hydraulic and Sediment Transport Modeling Schedule
Page 1 of 1 HDR Engineering, Inc.
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Task 1 of the additional work would involve preparing floodplain mapping and the associated
digital elevation models for 10 steady-state water-surface profiles. The existing steady-state models
would first need to be executed for the desired profiles, which would require optimization of the
various split flow reaches (Task 1a). HEC-Geo RAS would then be used in conjunction with ArcGIS to
prepare the preliminary floodplain mapping and DEMs (Tasks 1b-1d). HEC-GeoRAS is not capable of
discerning areas along a cross section that are actively flowing from areas that are hydraulically
disconnected (i.e., ponded areas). Similar errors in the mapping occur in areas where the water
backs-up into a long embayment. HEC-GeoRAS uses the main channel water-surface elevation along
the reach at a cross section to determine the water-surface extents in the embayment, which means
that the water-surface slopes along the embayment. In reality, the water-surface elevation in these
areas should be effectively flat; thus, the HEC-GeoRAS maps over-estimate the inundated area. ltis,
therefore, necessary to manually adjust the floodplains to eliminate the areas that are hydraulically
disconnected from the active channel and reduce the water-surface extents in the embayment
zones (Task 1e; Figure 1).

Upper Phragmite Roughness 6000 cfs N 0 500 1,000 2000
@ TETRATECH @ River Miles - After Manually Clipping Disconnected Areas W+E
StationLine - Unclipped from GeoRAS S Feet

Figure 1. Comparison of the unclipped floodplain mapping that is output by HEC-GeoRAS and
the mapping that includes manual adjustments to the hydraulically disconnected areas. The
mapping is based on the steady-state model output for a discharge of 6,000 cfs in the vicinity of
River Mile 200.





Task 2 involves modifications to the existing, calibrated HEC-6T model that would be necessary
to evaluate a range of potential alternatives (i.e., changes to the hydrologic regime or physical
changes such as channel dredging or reconnection of historical overbank channels) that could
reduce or eliminate aggradation in the “Choke Point” reach of the North Platte River. This task
would involve incorporating a suitable hydrologic record that would be expected during a target
period of suitable length (e.g., 10-years) into the existing baseline model to develop a baseline
simulation. Results from this baseline simulation could then be directly compared to the results
from the alternative models that would be executed over the same 10-year period to evaluate the
associated improvements. Because the alternatives have not been entirely identified, the cost for
this task was prepared on a by-alternative basis.





C:\Documents and Settings\Steve Smith\My Documents\PRRIP\Adaptive ManWEWMWmERp@MOdeI\PrOjeCt Management\PRRIP-N Platte Sed Trans Budget_UnitSedTransRuns.xlsx

Summary
2/10/2011
Principal Engineer/ Se_nlor Engineer/ Ju_nlor Draftsman/ . .
Task Description Geomorphologist Englne_er/ Scientist Englne_er/ Technician Clerical Labor Cost Direct Total by
Scientist Scientist Costs* Task
$221.50 $111.50 $103.50 $96.50 $66.50 $76.50
1 Floodplain Mapping
1a Execute/Optimize Steady State Models and Export 8 $ 828 s 57| s 885
Results
1b  [Convert Terrain to Raster/TIN Format 16 $ 1,064| $ -1 $ 1,064
1c  |Floodplain Mapping 4 24 $ 2,010| $ 57| $ 2,067
1d |Develop DEMs 4 4 $ 680| $ 57 $ 737
le Floodplain Mapping Mods for Backwater and Pond 8 32 $ 2.956| $ 57| s 3,013
Areas
2 Sediment-transport Modeling: North Platte Choke
Point
2a |Prepare baseline hydrology & model run 4 2 $ 653[ $ 28| $ 681
2b  [Adjust model geometry 1 8 4 $ 1,528 $ 28| $ 1,556
2¢  |Adjust hydrologic input (if necessary) 4 4 $ 860[ $ 57| $ 917
2d  |Execute model and extract results 4 4 $ 860[ $ 57| $ 917
2e |[Compare results to baseline model run 1 4 4 $ 1,082 $ 28| $ 1,110
2f  |Prepare technical memorandum (per run) 4 8 4 4 $ 2,458| $ 108| $ 2,566
Total Hours 6 32 46 80
TOTAL COST $1,329 $3,568 $4,761 $0 $5,320 $0[$ 14978 | $ 533 [$ 15511
Task la-d: Mapping| $ 4,752
Task la-e: Mapping Mods| $ 7,765
Task 1: Unit Cost/Profile| $ 776
*Includes G&A markup (13.46%) Task 2: Unit Cost/Model Run| $ 7,746

Mussetter Engineering, Irt.
2/10/2011





		N Platte Model Scope

		PRRIP-N Platte Sed Trans Budget



