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Introduction 
An independent review of the technical approach and analyses used in the Middle 
Rio Grande River Maintenance Comprehensive Plan and Guide (Plan and Guide) 
was requested by the Upper Colorado Region.  This request was part of the 
overall re-evaluation of the Middle Rio Grande River Maintenance Program.  The 
desired outcome from the review was an evaluation of the Plan and Guide’s: 

• New reach-based river maintenance strategies and goals 

• Technical approach to assessing these strategies based on 
geomorphology, engineering, economic, and environmental criteria 

• Possible improvements  

The scope of the review was as follows: 

• Limited to science and technical matters 

• Does not involve policy or compliance with law (Federal, State, and 
local) 

• Does not involve Rio Grande Water Operations or the Middle Rio Grande 
Endangered Species Collaborative Program  

The independent review panel was made up of the following individuals:  

• Chester Watson, who was a professor at Colorado State University and 
has extensive experience in geomorphology, river restoration, and 
hydraulic engineering. 

• Steve Harris, who leads Rio Grande Restoration, a nonprofit river 
advocacy organization, and  participates in the Middle Rio Grande 
Endangered Species Collaborative Program; 

• Robert Strand, who is a hydraulic engineer with wide ranging expertise in 
engineering and maintenance on western river systems and has a long 
history working on the Middle Rio Grande.   

The panel members participated in two workshops on the Plan and Guide, 
reviewed the document, and submitted short technical memoranda with their 
comments (see below).  The first workshop was conducted to collect feedback 
from the panel members on the planned technical strategy assessment approach.  
This feedback helped refine our approach.  The second workshop was conducted 
after the strategy assessment was complete to present how the comments from the 
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first workshop were incorporated, the results of the strategy assessment, and to 
collect feedback on how to best present the results to a general audience.  They 
also provided input on the future River Maintenance Program plans (the Next 
Steps in Chapter 16 of the main report).   

The results from the first workshop are organized by the questions provided to the 
independent reviewers in the following table.  Each reviewer’s comments, as well 
as Reclamations responses to those comments are presented. The “Plan” 
referenced in the following table is the Middle Rio Grande River Maintenance 
Plan Part 1 Report dated May 2007.  The “Final Draft Part 2 Report” as 
referenced below has been renamed the Middle Rio Grande River Maintenance 
Program Comprehensive Plan and Guide.  The memoranda from each 
independent reviewer after each workshop are included after the table of 
comments. 

Independent Review Comments from April 2010 
Meeting 

1) Does the Plan have a sound technical approach with adequate detail to 
address and support its conclusion and recommendations? 

Reviewer Comment Reclamation Response 

Watson 

The Plan has a sound technical 
approach; however, conclusions and 
recommendations seem to be missing.  
Perhaps the conclusion and 
recommendations will be added as the 
Part 2 of the documentation is 
completed. 

Thank you.  See chapters 5–15 of the 
Final Draft Part 2 Report for 
conclusions and recommendations for 
each reach and chapter 16 for an 
overall summary and 
recommendations. 

Strand 

The Plan has a sound technical 
approach.  The description of the 
factors going into the analyses is very 
detailed.  I am assuming that the 
sample applications we saw at the end 
of the 2-day presentation will become 
incorporated into the Part 2 Report as 
will the eventual Conclusions and 
Recommendations. 

Thank you.  See chapters 5–15 of the 
Final Draft Part 2 Report for 
conclusions and recommendations for 
each reach and chapter 16 for an 
overall summary and 
recommendations. 

Harris No comment.  
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2) Does the Plan ensure that best strategies are selected and avoid the 
appearance of confirming past technical decisions without a fresh 
approach and review? 

Reviewer Comment Reclamation Response 

Watson 

The approach provides an organized 
framework for significant detail and 
input from a range of participants 
which should serve to avoid the 
appearance of confirming past 
decisions. 

Thank you.   

Watson 

Best management strategies is a 
difficult term to adequately define, 
and perhaps could be defined by 
satisfying a positive ranking for each 
of the 45 attributes. 

The maintenance plan took a step 
back to look at the system as whole 
and define a reach scale approach for 
River Maintenance.  New goals and 
strategies have been defined.  
Geomorphic and meander analyses 
plus hydraulic and sediment modeling 
are used to evaluate the strategies.  A 
new literature review of potential 
methods with a rigorous internal cost 
analysis was performed.  See chapter 
4 of the Final Draft Part 2 Report for 
how strategies are selected for further 
study.  All strategies are first screened 
for suitability to meet reach 
conditions, then attributes scored and 
strategy effectiveness divided by cost 
calculated.  The best overall strategies 
for a reach are recommended for 
further study.  Please note that a 
similar process based on more 
detailed modeling is planned for 
strategy selection in the reach 
feasibility and design stages. 

Watson 

Consideration should be given to 
ranking the attributes, for example, 
unless the second attribute, sediment 
continuity, is satisfied, it is unlikely 
that habitat, reasonable maintenance 
cost, or most of the other attributes 
will be achieved. 

All strategies are based on satisfying 
sediment continuity.  See section 
C1.6.5 of appendix C of the Final 
Draft Part 2 Report for information on 
how the balance between sediment 
transport capacity and supply is the 
key factor for strategy selection. 
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2) Does the Plan ensure that best strategies are selected and avoid the 
appearance of confirming past technical decisions without a fresh 
approach and review? 

Reviewer Comment Reclamation Response 

Strand 

Certainly if all applicable strategies 
are evaluated thoroughly, the best 
management strategies should 
become apparent. This approach is 
certainly defensible and should avoid 
the appearance of confirming past 
decisions. 

A new suite of strategies were 
defined.  All strategies are initially 
considered for all reaches, see 
table 4.8. for the strategy suitability 
assessment and recommendations.  
Suitable strategies are examined in 
more detail for recommendations for 
feasibility assessments in each reach 
(again with more in-depth analyses). 

Harris 

Develop additional stated objectives 
(Part I Section 1.4 “Future Conditions 
and Strategies”) e.g. “it is in the 
interest of cost containment to create 
self-sustaining channel conditions 
wherever possible” and “the 
infrastructure protection goal may be 
met, in some cases, by relocating 
facilities, such as levees, when costly 
reconstruction is being considered”.  
(At least make certain to consider 
these elements in the strategy 
identification process.) 

See section 3.2.1 of the Final Draft 
Part 2 Report that describes the 
updated goal of Channel 
Sustainability. Several Economics 
Attributes (see section 4.7.3) assess 
ongoing costs: Frequency of 
Maintenance, Amount of 
Maintenance, Frequency of Adaptive 
Management, and Amount of 
Adaptive Management.  These 
attributes (along with all others) are 
used in the scoring to determine 
which strategies are recommended for 
further study. 
Section 3.3.4 describes the Increase 
Available Area Strategy.   

Harris 

Identify locations where “increasing 
area available to river” make sense 
from a long-term perspective (such as 
when meander belt width is 
unacceptably constrained). Whether 
or not the strategy is selected, 
identifying areas where the strategy 
might be desirable positions the 
Program to discover such 
opportunities when and if they should 
arise (in reach characterizations). 

Maps in the modeling report 
(appendix B) show where the 
meander belt analysis predicts likely 
potential areas of impact on 
infrastructure.  For example, Increase 
Available Area is recommended for 
further study in the Isleta Diversion 
Dam to Rio Puerco Reach even 
though the meander belt analysis 
shows the calculated belt essentially 
fits within the current lateral 
constraints.    
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3) Are there areas in the overall Plan that warrant further investigations, 
collaboration with others, additional resources? 

Reviewer Comment Reclamation Response 

Watson 

I have suggested that variability and 
uncertainty should be considered in 
some of the modeling efforts.  This 
will require additional resources.  
Portland District, USACE, was 
contacted and cooperation in this 
matter can likely be achieved, 
however, it is a part of a large, 
on‐going (not as yet completely 
reviewed) project. 

Sensitivity analyses are discussed in 
the section 3.3 of appendix B. 

Strand 

I note that the 1975 Water Year 
hydrograph is repeated 60 times to 
represent the long-term hydrology in 
the one-dimensional model.  The 1975 
hydrograph has a 8% greater volume 
and a 10% smaller peak than the long 
term median hydrograph.  However, 
the 1975 hydrograph has a smaller 
volume in the base flow period and a 
greater volume during the “runoff” 
period.  One suggestion would be to 
run a repeatable 3-year sequence of 
“dry, average, and wet” years.  A 
sensitivity analysis of alternative 
hydrographs would be helpful in 
making a decision as to the “best” 
applicable hydrology. 

Sensitivity to the hydrologic input is 
discussed in section 3.3 of 
appendix B. 

Strand 

The use of 105 cross sections to 
represent 200 miles of Rio Grande 
channel leaves me uneasy.  Again a 
sensitivity analysis of the approach 
used versus one in which all agg-deg 
cross sections are utilized for a 
selected test reach or two might well 
allay those concerns or lead to some 
modified approach to defining the 
channel geometry for modeling 
purposes. 

The differences in water surface 
elevation, channel depth, and channel 
velocity of the maintenance plan 
model cross sections and the full set 
of aggradation/degradation cross 
sections are described in appendix B.  
More detailed modeling will be 
performed in each reach project 
analysis. 
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3) Are there areas in the overall Plan that warrant further investigations, 
collaboration with others, additional resources? 

Reviewer Comment Reclamation Response 

Harris 

In the interest of a more nearly self-
sustaining Program, conduct a study 
of the requirements for channel-
forming flow volumes in each reach 
(2.2.3 or 2.3.1). 

This is best accomplished in each 
reach strategy feasibility analysis.  
We recognize higher peak flows 
provide benefits to maintain channel 
capacity, but it should be noted that 
Water Operations are outside of River 
Maintenance authority. 

Harris 

Articulate a process of cross-
consulting with external flood control, 
water operations and biological 
management authorities/activities to 
ensure synthesis of objectives between 
river maintenance these programs 
(chapter 3). 

See Part 1 Report (chapter 3 and 
appendix B) for examples of project 
based coordination.  It is the 
Program’s intent, upon completion of 
this Part 2 Report, to present the 
Maintenance Plan Reports at 
stakeholder meetings to help 
accomplish this cross-consulting on a 
river-wide basis.  

Harris 

Convene an interdisciplinary team, 
with expertise in adaptive 
management to design an 
appropriately detailed plan for 
monitoring and adaptively managing 
the Program. (2.3.7). 

This is best accomplished in each 
reach strategy feasibility analysis 
because reaches have different 
conditions and potential for adaptive 
management.  It should be noted that 
the Maintenance Program already 
collects data for long term monitoring 
and informally applies adaptive 
management. 

 
 
 

4) Please share your views of the Strengths, Weaknesses, and Gaps for the 
description of the Plan 

Reviewer Comment Reclamation Response 

Watson Strengths of the plan include the 
numerous alternatives that must be 
evaluated by the participant: methods, 
attributes, assessments, goals, etc. 

Thank you. 
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4) Please share your views of the Strengths, Weaknesses, and Gaps for the 
description of the Plan 

Reviewer Comment Reclamation Response 

Watson 

Weaknesses of the plan, perhaps, 
could also be related to the same 
numerous alternatives, in that a 
participant could be distracted from a 
fresh new approach because of the 
level of detail in the Plan evaluation. 
My guess is that the large number of 
participants involved in formulating 
the Plan will deter this potential trap. 

Each increasingly detailed level of 
screening and analysis has a reduced 
number of strategies to be considered.  
There were 66 potential strategy 
reach combinations (11 reaches and 
6 strategies), which were reduced to 
39 recommended for further study.  
Team members with geomorphic, 
engineering, and ecological expertise 
had input into strategy assessment 
development. 

Watson The report in incomplete at the time of 
this review, and gaps are expected. 

 

Strand 

The greatest strength of the Plan is the 
requirement to evaluate a wide array 
of goals, methods, attributes, and 
strategies before making a decision. 

Thank you. 

Strand 

The primary weakness is the same 
requirement.  The team may get 
bogged down in details that are really 
not required to make a proper decision 
on a maintenance program.  
Hopefully, completion of the Plan 
Report will make the entire process 
description more cohesive. 

Each increasingly detailed level of 
screening and analysis has a reduced 
number of strategies to be considered.  
There were 66 potential strategy reach 
combinations (11 reaches and 
6 strategies), which were reduced to 
39 recommended for further study.  
Team members with geomorphic, 
engineering, and ecological expertise 
had input into strategy assessment 
development.  Care was taken to 
cohesively describe the assessment 
process and to control the level of 
detail in the Main Report, while 
maintaining transparency of the 
process with full documentation in the 
appendices. 

Harris No comment.  
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5) Has the Plan development team missed any critical considerations and is 
there any else that you would like to add to critique and improve the 
plan? 

Reviewer Comment Reclamation Response 

Watson 

The long‐term sediment modeling that 
David V discussed was very 
interesting to me due to my recent 
experience with similar modeling. 
Providing variability and uncertainty 
assessment in the model result would, 
perhaps, improve the value of the 
effort, if resources are available. 

Sensitivity analyses are discussed in 
the section 3.3 of the Modeling 
Report and in the technical memo in 
appendix B.   

Watson 

How sensitive is the resulting 
equilibrium condition to the discharge 
hydrograph used, sediment gradation 
changes, sediment supply or other 
parameters? 

Sensitivity analyses are discussed in 
the section 3.3 of the Modeling 
Report, which is appendix B. 

Watson 

The discussion of long‐term 
equilibrium in relation to the planform 
evolution model could be interpreted 
as implying that either A6 or M8 from 
the planform evolution model 
(Massong et al. 2010) is the expected 
outcome of the management plan. 
Could we consider A3 or other 
planform for some of the reaches and 
by maintaining that planform, sustain 
good silvery minnow and willow 
flycatcher habitat? 

The planform evolution model shows 
that the channel may move between 
stages depending upon changes in 
water and sediment supply.  Desirable 
planform stages could be defined in 
each reach strategy feasibility 
analysis because different reaches 
have different evolution trajectories.  

Watson 

Monitoring can be an important asset 
that can be used to trigger 
implementation of adaptive 
management.  Without good 
monitoring data management may be 
difficult.  Consider setting aside 
separate resources for monitoring and 
have monitoring as a primary task for 
a team member. 

It should be noted that the 
Maintenance Program already collects 
data for long-term monitoring and 
informally applies adaptive 
management.  Additional data 
collection and adaptive management 
are best defined in each reach strategy 
feasibility analysis because different 
reaches have different needs. 

Strand 

Although the reach analysis concept is 
a good one, there needs to be a 
consistent effort to evaluate the 
overall sediment transport continuity 
of the entire river system. 

Upstream and downstream sediment 
continuity will continue to be 
evaluated in the reach feasibility and 
project design analyses. 
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5) Has the Plan development team missed any critical considerations and is 
there any else that you would like to add to critique and improve the 
plan? 

Reviewer Comment Reclamation Response 

Strand 

What about monitoring, evaluation, 
and feedback? 

It should be noted that the 
Maintenance Program already collects 
data for long-term monitoring and 
informally applies adaptive 
management.  Additional data 
collection and adaptive management 
are best defined in each reach strategy 
feasibility analysis because different 
reaches have different needs. 

Harris 

Add to selection process, the 
screening of strategies to ensure that 
they not preclude later application of 
non-structural approaches, such as 
land use changes and flow 
management (part 2).  

Land use changes and flow 
management are not part of the 
authorization for the MRG River 
Maintenance.  Consideration of 
nonstructural approaches will 
continue to be included in future 
reach feasibility assessments.      

Harris 

Include in the Plan an inventory of 
ecosystem services in the MRG, 
screen services for relevance to the 
Program and predict change. (World 
Resources Institute; see link in 
References.) (2.5.4) 

Ecosystem services are not 
specifically inventoried, but are 
considered in the Habitat Value and 
Need Reach Characteristic and 
Ecosystem Function Assessment 
discussions by reach.  After 
ecosystem services have been 
inventoried, they can be included in 
River Maintenance Planning.   

Harris 

Similarly, describe situations where 
managed flows might achieve 
Program objectives, whether or not 
they are feasible, short term. (reach 
characterizations, Part 2 strategies) 

Flow management is not part of the 
authorization for the MRG River 
Maintenance.   

Harris Implement an Annual Work Plan 
planning process which includes the 
following elements: priority reaches, 
projects to be initiated, ongoing work, 
previous year monitoring results, 
current year monitoring plan, adaptive 
management analysis. (1.3). Conduct 
annual meeting with stakeholders. 

This is accomplished internally on an 
annual basis and on a site basis with 
key stakeholders.  Consideration will 
be given to annual meetings with key 
stakeholders on a more 
comprehensive basis.   
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5) Has the Plan development team missed any critical considerations and is 
there any else that you would like to add to critique and improve the 
plan? 

Reviewer Comment Reclamation Response 

Harris 

The Plan should recognize Cochiti 
Reservoir “Spawning Spike” releases 
and discuss whether and how these 
sorts of operations might contribute to 
river maintenance objectives. (3.5) 

Flow management is not part of the 
authorization for the MRG River 
Maintenance.  Current “Spawning 
Spike” releases appear to be too small 
to cause significant channel changes.    

 
 
 

6) Does the Plan make use of the best available scientific and engineering 
information on the river condition and potential management strategies 
and methods? 

Reviewer Comment Reclamation Response 

Watson 

Having little or no actual experience 
in applying the Plan methodology I 
suggest that interaction between 
methods and between attributes could 
be considered.  For example, if the 
method is some form of bank 
stabilization, the method may be rated 
as favorable.  However, if the reach is 
incising and by reducing sediment 
supply by bank stabilization, should 
the method be favorably reviewed? 

Interactions between reach conditions 
and strategies are considered in 
selecting suitable strategies.  
Interactions between methods and 
local conditions will be considered in 
the reach feasibility and project 
design analyses. 

Watson 

Is sediment augmentation (perhaps 
sediment bypassing through or around 
the reservoirs) being given strong 
consideration?  Though difficult, 
restoring sediment continuity may be 
less costly that many of the local 
methods. 

Section 3.3.6 Manage Sediment 
Strategy discusses sediment 
augmentation. 

Strand 

The literature cited and the list of 
methods and strategies described 
indicate a very complete 
understanding of the “state of the art” 
on the part of the authors. 

Thank you. 
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6) Does the Plan make use of the best available scientific and engineering 
information on the river condition and potential management strategies 
and methods? 

Reviewer Comment Reclamation Response 

Harris 

Commit to consulting the river 
restoration literature, perhaps 
beginning with the paper River 
Restoration, cited in the References 
section of this memo (Wohl 2005). 
(2.3.5) 

The review of river restoration 
literature is documented in the 
citations in appendix A: Middle 
Rio Grande Maintenance and 
Restoration Methods.  Wohl (2005) is 
included. 

 
 

7) Are there data or analyses needs that should be considered for inclusion 
to better meet the goals and objectives of the plan? 

Reviewer Comment Reclamation Response 

Watson 

Are the resources available to model 
sediment supply and transport that 
characterize desirable planforms 
within the planform evolution model 
presented by Massong et al. 2010?  
For example, can we characterize the 
sediment gradation and sediment 
supply/transport to result in A3 for 
some of the reaches? 

This is a good question, and more 
investigation is needed to define how 
to reach and maintain a particular 
stage of the planform model.  These 
analyses might be accomplished in 
the reach strategy feasibility analyses, 
but may not be needed for all reaches.  
The 2D sediment modeling in the 
Bosque del Apache NWR and in the 
reservoir pool of Elephant Butte 
provide information to predict likely 
planforms and could be used to 
analyze sensitivity to sediment 
gradation and sediment 
supply/transport.  Mobile bed 
physical modeling may also be 
appropriate.   

Watson 

As I recall, the data required for 
modeling several of the reaches was 
not available; perhaps these could be 
developed? 

Data was requested from USACE for 
the Velarde to Otowi reaches.  Pueblo 
approval is in progress.  Data for the 
Elephant Butte Dam to Caballo 
Reservoir Reach is in progress. 
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7) Are there data or analyses needs that should be considered for inclusion 
to better meet the goals and objectives of the plan? 

Reviewer Comment Reclamation Response 

Watson 

Is the best data available to 
substantiate the value of transitional 
characteristics in habitat assessment? 
For example, if the A3 planform 
seems to be an appropriate habitat for 
the silvery minnow and has been 
identified as a transitional planform by 
Massong et al. (2010), will better data 
convince biologists that intervention to 
maintain A3 is a reasonable path?  The 
same argument applies to mature 
willow forest. 

This is an excellent suggestion for 
further investigation.  Specific data 
has not been developed to answer 
these questions but sediment/ 
vegetation modeling could provide 
data.   

Strand 

At some point it may become 
desirable to apply additional modeling 
capabilities; i.e., two- and three- 
dimensional modeling of hydraulics 
and sediment transport. 

2D sediment modeling in the Bosque 
del Apache NWR and in the reservoir 
pool of Elephant Butte has been 
performed.  More detailed modeling 
is planned for reach feasibility 
assessments and project design. 

Harris 

Convene an interdisciplinary team, 
with expertise in adaptive 
management to design an 
appropriately detailed plan for 
monitoring and adaptively managing 
the Program. (2.3.7) 

This is best accomplished in each 
reach strategy feasibility analysis 
because different reaches have 
different monitoring and adaptive 
management needs.   

 
 

8) Is the future vision of the River Maintenance Program based upon 
sound scientific and engineering methodology and supported by the data 
and analyses? 

Reviewer Comment Reclamation Response 

Watson 

Is the future vision of the River 
Maintenance Program clearly stated, 
or do we develop an understanding of 
that vision from the objectives that are 
stated? 

Chapter 1 plus the updated goals and 
the strategies in chapter 3 flesh out 
the vision defined in the Part 1 
Report. 
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8) Is the future vision of the River Maintenance Program based upon 
sound scientific and engineering methodology and supported by the data 
and analyses? 

Reviewer Comment Reclamation Response 

Watson 

Reduce and/or eliminate aggradation 
in the Middle Rio Grande is an 
authorized goal for the MRG Project.  
If the channel is incised or is 
beginning to recover from incision, 
should aggradation be reduced or 
eliminated? 

The updated goals and the strategies 
in chapter 3 plus the strategy 
suitability analysis by reach should 
prevent trying to reduce aggradation 
in inappropriate reaches.  It is 
important to consider how to reduce 
the long term trend of aggradation in 
the reaches near Elephant Butte and 
in the reservoir even though there has 
been recent degradation. 

Watson 

Reach‐based strategies are very 
reasonable objectives; however, 
considerations between reaches are at 
least equally important. 

Upstream and downstream impacts 
are considered; see section C1.6.5 
Strategy Effects on Geomorphology 
in appendix C.  

Strand 

Is the vision of the River Maintenance 
Program to incorporate this Plan as 
the Criteria for assessing and 
implementing future Rio Grande 
maintenance activities?  If so, I think 
it is based upon the best available 
scientific and engineering 
methodology today.  However, let’s 
keep it open to changes in the “state of 
the art” and the results of the Bureau’s 
own monitoring and evaluating 
results. 

Yes.  This plan is the first step to 
updates of new technology and new 
information on evolution of the 
reaches.  See chapter 1 for more 
information. 

Harris 

I recommend that the team revisit its 
goals before finalizing the Plan. 
Develop a vision statement. This 
might that include language like 
“maintenance activities will contribute 
to overall restoration of MRG river 
ecosystems [that are less maintenance-
intensive, more self-sustaining]”. 

The updated goals in section 3.2 
include channel sustainability and 
ecosystem compatibility. 
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Reviewer Memoranda  
 
 
Memorandum 
 
TO:  Robert S. Padilla, P.E. 

Supervisory Hydraulic Engineer 
Bureau of Reclamation 

 
FROM: Chester C. Watson, P.E., Ph.D. 
  Principal Investigator 
  Biedenharn Group, LLC 
 
SUBJECT:  Rio Grande Maintenance Program Review  
DATE: 27 APRIL 2010 
 
In accordance with your instructions, I have reviewed the relevant Middle Rio 
Grande and River Maintenance Program technical reports and have prepared this 
written summary of the review, reporting in the format of Questions for 
Reviewers as listed in your correspondence.  I believe that the plan structure 
developed by you and your co-workers will be of significant value to maintenance 
activities on the Middle Rio Grande. 

I look forward to participation and attendance in future meetings to share 
recommendations and comments on the Plan.  Please do not hesitate to contact me 
if I can provide additional comment on the following questions. 

Thank you for the opportunity to participate. 

My comments follow: 

a) Does the Plan have a sound technical approach with adequate detail 

to address and support its conclusions and recommendations?   

i) The Plan has a sound technical approach; however, conclusions and 

recommendations seem to be missing.   

ii) Perhaps the conclusion and recommendations will be added as the 

Part 2 of the documentation is completed.  
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b) Does the Plan ensure that best management strategies are selected and 

avoid the appearance of confirming past technical decisions without a 

fresh approach and review?   

i) The approach provides an organized framework for significant detail 

and input from a range of participants which should serve to avoid 

the appearance of confirming past decisions.  

ii) Best management strategies is a difficult term to adequately define, 

and perhaps could be defined by satisfying a positive ranking for 

each of the 45 attributes.  

iii)  Consideration should be given to ranking the attributes, for 

example, unless the second attribute, sediment continuity, is 

satisfied, it is unlikely that habitat, reasonable maintenance cost, or 

most of the other attributes will be achieved.   

iv) Sediment continuity is equally important for within-reach and 

between-reach considerations. 

 

c) Are there areas in the overall Plan that warrants further 

investigations, collaboration with others, additional resources?   

i) I have suggested that variability and uncertainty should be 

considered in some of the modeling efforts.  This will require 

additional resources.  Portland District, USACE, was contacted and 

cooperation in this matter can likely be achieved, however, it is a 

part of a large, on-going (not as yet completely reviewed) project. 

 

d) Please share your views of the Strengths, Weaknesses, and Gaps for 

the description of the Plan.   

i) Strengths of the plan include the numerous alternatives that must be 

evaluated by the participant:  methods, attributes, assessments, goals, 

etc.   

ii) Weaknesses of the plan, perhaps, could also be related to the same 

numerous alternatives, in that a participant could be distracted from a 
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fresh new approach because of the level of detail in the Plan 

evaluation.  My guess is that the large number of participants 

involved in formulating the Plan will deter this potential trap.   

iii) The report in incomplete at the time of this review, and gaps are 

expected. 

 

e) Has the Plan development team missed any critical considerations and 

is there anything else that you would like to add to critique and 

improve the plan?   

i) The long-term sediment modeling that David V discussed was very 

interesting to me due to my recent experience with similar modeling.  

Providing variability and uncertainty assessment in the model result 

would, perhaps, improve the value of the effort, if resources are 

available.   

ii) How sensitive is the resulting equilibrium condition to the discharge 

hydrograph used, sediment gradation changes, sediment supply or 

other parameters?   

iii) The discussion of long-term equilibrium in relation to the planform 

evolution model could be interpreted as implying that either A6 or 

M8 from the planform evolution model (Massong et al 2010) is the 

expected outcome of the management plan.  Could we consider A3 

or other planform for some of the reaches and by maintaining that 

planform, sustain good silvery minnow and willow flycatcher 

habitat?   

iv) Monitoring can be an important asset that can be used to trigger 

implementation of adaptive management.  Without good monitoring 

data management may be difficult.  

v)  Consider setting aside separate resources for monitoring and have 

monitoring as a primary task for a team member. 
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f) Does the Plan make use of the best available scientific and engineering 

information on the river condition and potential management 

strategies and methods?   

i) Having little or no actual experience in applying the Plan 

methodology I suggest that interaction between methods and 

between attributes could be considered.  For example, if the method 

is some form of bank stabilization, the method may be rated as 

favorable.  However, if the reach is incising and by reducing 

sediment supply by bank stabilization, should the method be 

favorably reviewed? 

ii) Is sediment augmentation (perhaps sediment bypassing through or 

around the reservoirs) being given strong consideration?  Though 

difficult, restoring sediment continuity may be less costly that many 

of the local methods. 

 

g) Are there data or analyses needs that should be considered for 

inclusion to better meet the goals and objectives of the plan?   

i) Are the resources available to model sediment supply and transport 

that characterize desirable planforms within the planform evolution 

model presented by Massong et al 2010.  For example, can we 

characterize the sediment gradation and sediment supply/transport to 

result in A3 for some of the reaches?   

ii) As I recall, the data required for modeling several of the reaches was 

not available; perhaps these could be developed?   

iii) Is the best data available to substantiate the value of transitional 

characteristics in habitat assessment?  For example, if the A3 

planform seems to be an appropriate habitat for the silvery minnow 

and has been identified as a transitional planform by Massong et al 

(2010), will better data convenience biologists that intervention to 

maintain A3 is a reasonable path?  The same argument applies to 

mature willow forest. 
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h) Is the future vision of the River Maintenance Program based upon 

sound scientific and engineering methodology and supported by the 

data and analyses?   

i) Is the future vision of the River Maintenance Program clearly stated, 

or do we develop an understanding of that vision from the objectives 

that are stated? 

ii) Reduce and/or eliminate aggradation in the Middle Rio Grande is an 

authorized goal for the MRG Project.  If the channel is incised or is 

beginning to recover from incision, should aggradation be reduced or 

eliminated? 

iii) Reach-based strategies are very reasonable objectives; however, 

considerations between reaches are at least equally important. 
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Memorandum 
TO:   Robert S. Padilla, P.E. 

 Supervisory Hydraulic Engineer 
 Bureau of Reclamation 
 

FROM: Chester C. Watson, P.E., PhD 
 Principal Engineer 
 Biedenharn Group, LLC 
 

SUBJECT: Rio Grande Maintenance Program Review 
 

DATE: 30 September 2011 
 
Please consider this memo as my final formal comments pertaining to the 
maintenance program review, including Chapter 16: Summary and 
Recommendations.   

My previous written comments and topics discussed have been addressed and I 
am satisfied that the River Maintenance Program provides either solutions to any 
potential issues or incorporates the flexibility to address unforeseen 
circumstances.  Sections 16.2.5 Project Design and Implementation and 16.2.6 
System-wide Assessments are important statements of the planning and design 
issues that provide the flexibility to address unforeseen circumstances.  

As we have discussed, monitoring will be very important in realization of 
adaptive management for the Program.  Resources for directing and managing the 
monitor program will be extremely important to the success of the adaptive 
management initiative. 

The forethought and diligence in preparing the draft River Maintenance Program 
is impressive, and in my opinion, well worth the effort. 
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TO: Robert Padilla 
 Supervisory Hydraulic Engineer - ALB-240 
 
FROM: Robert I. Strand 
 
SUBJECT: Independent Review of Rio Grande Maintenance Plan 
 
 
I have reviewed all of the available Plan documents and supporting material. The 
following comments follow the "Questions for Reviewers” format contained in 
the presentation given on April 12 and 13 in Albuquerque. 

Overall, I believe the Plan is a very comprehensive and well thought out approach 
for evaluating the merits and priorities of future Rio Grande maintenance 
activities. I appreciate the opportunity to participate. 

Does the Plan have a sound technical approach with adequate detail to 
address and support its conclusions and recommendations? 

- The plan has a sound technical approach. The description of  the factors 
going into the analyses is very detailed. I am assuming that the sample 
applications we saw at the end of the two-day presentation will become 
incorporated into the Part 2 Report as will the eventual Conclusions and 
Recommendations. 

Does the Plan ensure that best management strategies are selected and avoid 
the appearance of confirming past technical decisions without a new fresh 
approach and review?  

- Certainly if all applicable strategies are evaluated thoroughly, the best 
management strategies should become apparent. This approach is certainly 
defensible and should avoid the appearance of confirming past decisions. 

Are there areas in the overall Plan that warrant further investigations, 
collaboration with others, additional resources? 

- I do have a couple of items that I would like to see evaluated to confirm the 
approach being used in the river modeling. 

- I note that the 1975 Water Year hydrograph is repeated 60 times to 
represent the long term hydrology in the one-dimensional model. The 1975 
hydrograph has a 8% greater volume and a 10% smaller peak than the long 
term median hydrograph. However, the 1975 hydrograph has a smaller 
volume in the base flow period and a greater volume during the “runoff” 
period. One suggestion would be to run a repeatable 3-year sequence of  
“dry, average, and wet” years. A sensitivity analysis of alternative 
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hydrographs would be helpful in making a decision as to the “best” 
applicable hydrology. 

- The use of 105 cross sections to represent 200 miles of Rio Grande channel 
leaves me uneasy. Again a sensitivity analysis of the approach used versus 
one in which all agg-deg cross sections are utilized for a selected test reach 
or two might well allay those concerns or lead to some modified approach 
to defining the channel geometry for modeling purposes. 

Please share your views of the Strengths, Weaknesses, and Gaps for the 
description of the Plan 

- The greatest strength of the Plan is the requirement to evaluate a wide array 
of goals, methods, attributes, and strategies before making a decision. 

- The primary weakness is the same requirement. The team may get bogged 
down in details that are really not required to make a proper decision on a 
maintenance program 

- Hopefully completion of the Plan Report will make the entire process 
description more cohesive 

Has the Plan development team missed any critical considerations and is 
there anything else that you would like to add to critique and approve upon 
the Plan? 

- Although the reach analysis concept is a good one, there needs to be a 
consistent effort to evaluate the overall sediment transport continuity of the 
entire river system.  

- What about monitoring, evaluation, and feedback? 

Does the Plan make use of the best available scientific and engineering 
information on the river conditions and potential management strategies and 
methods? 

- The literature cited and the list of methods and strategies described indicate 
a very complete understanding of the “state of the art” on the part of the 
authors.  

Are there other data or analyses needs that should be considered to better 
meet the goals and objectives of the Plan? 

- At some point it may become desirable to apply additional modeling 
capabilities; i.e., 2 and 3 dimensional modeling of hydraulics and sediment 
transport. 
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Is the future vision of the River Maintenance Program based upon sound 
scientific and engineering methodology and supported by the data and 
analyses? 

- Is the vision of the River Maintenance Program to incorporate this Plan as 
the Criteria for assessing and implementing future Rio Grande maintenance 
activities?  If so, I think it is based upon the best available scientific and 
engineering methodology today. However, let’s keep it open to changes in 
the “state of the art” and the results of the Bureau’s own monitoring and 
evaluating results. 
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Unique Terms 
The analysis approach is discussed in section 4.1 of the main report, Middle Rio 
Grande River Maintenance Program Comprehensive Plan and Guide.  

Evaluation Factors.  For this analysis, we rated strategy implementation effects 
by the attribute of three evaluation factor for each suitable strategy in each reach:  

• Engineering Effectiveness Evaluation Factor (as scored by the Attributes 
for Strategy Performance and River Maintenance Function) 

• Ecosystem Function Evaluation Factor (as scored by the attributes for the 
SWFL and RGSM) 

• Economic Evaluation Factor 

Goals.  Goals are outcome statements that describe desired conditions on the 
Middle Rio Grande.  The updated goals are: 

• Support Channel Sustainability  

• Protect Riverside Infrastructure and Resources  

• Be Ecosystem Compatible  

• Provide Effective Water Delivery  

Planform Stages.  See appendix C, section C1.4.1.3, for a description of the 
Middle Rio Grande Planform Evolution Model.  For further clarification, please 
refer to Mesong et al. 2010.  The planform stages progress from Stage 1–3 on a 
common pathway; Stages A4–A6 are aggrading conditions, and Stages M4–M8 
are migrating conditions.  The planform stages, as listed in the previous described 
order, are as follows: 

• Stage 1 (Mobile sand-bed channel) 

• Stage 2 (Vegetating bar channel) 

• Stage 3 (Main channel with side channels) 

• Stage A4 (Aggrading single channel) 

• Stage A5 (Aggrading plugged channel) 

• Stage A6 (Aggrading avulsed channel) 

• Stage M4 (Narrow single channel) 

• Stage M5 (Sinuous thalweg channel) 

• Stage M6 (Migrating bend channel) 
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• Stage M7 (Migrating with cutoff channel) 

• Stage M8 (Cutoff is  now main channel) 

Reach Characteristics.  Reach characteristics are overall assessments of the 
existing conditions of the reach to provide information used in prioritizing reaches 
and in rating the strategy effects by reach.  Reach characteristics are: 

• Channel Instability Reach Characteristic 

• Water Delivery Impact Reach Characteristic 

• Infrastructure, Public Health, and Safety Reach Characteristic 

• Habitat Value and Need Reach Characteristic (as reflected by 
southwestern willow flycatcher [SWFL] and Rio Grande silvery minnow 
[RGSM])  

Strategies: Strategies are the basic approaches to achieving the goals on a reach-
wide basis, and methods are the means to implement those strategies.  The variety 
of river management practices considered for implementation on the Middle 
Rio Grande is grouped into six basic strategies: 

• Promote Elevation Stability  

• Promote Alignment Stability  

• Reconstruct and Maintain Channel Capacity  

• Increase Available Area to the River  

• Rehabilitate Channel and Flood Plain  

• Manage Sediment  
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