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EXECUTIVE SUMMARY

PROJECT: Chicago Ditch Dam Rehabilitation

General:

The purpose of this value study was to examine the subject project to
identify alternatives that had the potential to enhance the value of the
proposed project for the Fish and Wildlife Service and the customers they
serve.

Through traditional Value Method procedures, the Value Study Team evaluated
the activity. The team took the public issues, activities, funding
authorization, and available resources (time, money, equipment, etc.) into
consideration in its activities. The team generated seven concepts that would
add value to the project. The value study also generated several value added
features to the concept plans. (Value added features are defined as
attributes that the team believes will improve the final product in non-
monetary or hard to quantify ways, e.g., time, quality, and safety. Increased
initial or Life-Cycle Costs (LCC), if any, are expected to be more than
offset by the apparent added non-monetary value, and/or have undetermined
cost savings that will exceed the projected increased proposal cost.)

Proposals 1A-1C are alternative methods to construct the diversion dam and
there potential savings are, therefore, dependent upon each other. All other
proposals are independent. At the December 6, 1996 oral presentation, the
Value Study Team and Fish and Wildlife representatives performed an
incremental cost versus worth analysis of all the diversion dam proposals. As
a result, Proposal 1B was selected as the preferred alternative. A brief
description and an estimate of the minimum potential value of the proposals
are:

Proposal No. 1A. Construct the replacement dam using a sheet pile
and riprap diversion structure. This approach produced several
identified desired wvalue added features (removal of seasonal
restrictions, time, getting a solution in-place, etc.) and had the
potential to reduce costs by about $328,800.

Proposal No. 1B. Use roller-compacted concrete to construct the
replacement dam. Time and season requirements to construct using
this approach were identified to be less advantageous as that
identified in Proposal 1A. However, as compared to the Title I
concept, this construction technique would produce similar desired
value added features (time, getting a solution in-place, etc.) and
had the potential to reduce costs by about $493,100. This was
identified by the team and Service representatives to be the
preferred value study alternative for construction of the diversion
dam.

Proposal No. 1C. Construct the replacement dam using a diversion
structure constructed of grouted riprap and make use of the existing
sheet pile. Constructing the dam by this approach would produce
similar desired value added features (minimal season restrictions,
time, getting a solution in-place, etc.) and had the potential to
reduce costs by about $356,700.

Proposal No. 1D. Construct the replacement dam as shown in the

Title I design but add a low flow notch and move the gate to the west
side of the structure. The Value Study Team determined that the use
of this approach would produce value added features (reduced ice




EXECUTIVE SUMMARY

PROJECT: Chicago Ditch Dam Rehabilitation

Proposal No. 2. Construct the replacement intake control structure
at the same location as the original intake structure. Use of this
approach is expected to produce desired value added features
(avoiding flooding issues, potential risk of structure movement
necessitating replacement, etcetera) and had the potential to reduce
costs by about $95,100.

Proposal No. 3. Install automation equipment to control gates and
measure flows. The Value Study Team estimated that this approach
would produce several desired value added features (avoiding
expertise, production losses, potential risk to staff, etcetera).
However, it had the potential to increase costs by about $13,700 over
the life of the diversion facilities.

Proposal No. 4. Use precast units to construct gate floor, walls,
and support blocks. It was estimated that this approach would produce
several desired value added features (reducing lost water diversion
time, construction time, and removing gate associated seasonal
requirements) and had the potential to reduce costs by about $5,800.

Assuming the maximum cost savings for proposals that are independent of each
other were selected, the maximum potential saving for the independent
proposals resulting from the value study was about $653,000 (pursuant to Part
IV of the Interior Office of Management and Budget Fiscal Year report for
FY97.) The cost to perform the value study was less than $20,000.

Additional Items for Further Study.

More than ten additional items for further study were also recommended. These
are items that, due to time constraints, the lack of apparent large
significant savings or value added during initial idea evaluations,
complexity of idea, or scope of the idea (as compared to the study scope),
make further investigation by the Value Study Team, within their limited time
constraints, inadvisable. They are submitted for further consideration and
development to add value for the project. The Value Study Team did not
develop these concepts to the detail of the previous alternative proposals.

VEEXEC.SUM



GENERAL DISCUSSION OF THE VALUE
METHOD PROCESS, ITS PURPOSE, AND THIS
VALUE STUDY

The Value Method process is a series of procedures that were originally
developed by Larry Miles in 1943. In general, it is a systematic and
organized process to develop alternatives that secure essential functions
at the greatest worth as opposed to their life-cycle cost (highest value).
It has many applications but is most often used as a management and
decision (problem-solving) tool.

A job plan is used throughout the value study activity. In brief, the
component features from a program, project, or activity (PPA) are examined
to determine pertinent functions, governing criteria, and associated costs.
Then, through creativity techniques, resulting idea analysis, and
development of the remaining best ideas, alternative methods that fully
meet necessary requirements at a lower cost, or with an increase in the
long-term values, are proposed for adoption by the parties responsible for
the PPA.

This report is the result of a Value Study Team effort. A Value Study Team
is comprised of people with the desired expertise and independence. They
have an understanding of the needs of the organization they represent, and
can take an open and independent view of the PPA being studied. Ideally,
they have not been notably involved in the PPA prior to the value study.
Using Value Method applied to the current collected data, the Value Study
Team takes a "fresh look" at the PPA to create alternatives that fulfill
the client needs at the greatest recognized attainable wvalue.

The Value Method process has many common names. These mainly relate to the
timing of its application or type of PPA studied. It is often referred to
as: Value Analysis (VA), Value Management (VM), Value Engineering (VE), and
Value Planning (VP).

The application of the process has been highly successful for more than 50
years for both private and Governmental entities. As a result, the Federal
Government has mandated its use in all Federally funded operations. This
value study report has the substance required to demonstrate that quality
Value Methodology procedures were used throughout this wvalue study, as
stipulated under the mandated Governmental Value Program (as recommended by
the Department of Interior and Bureau of Reclamation guidance) and the
recommendations of the Value Method profession.

VMTHAPP.DIS




VALUE STUDY TEAM ACKNOWLEDGMENT OF
DESIGN TEAM AND CONSULTANTS

The Value Study Team wishes to express thanks and appreciation to the Lead
Designer, Mr. William Kendal, and the other members of the design team, who
fully and cordially provided all requested information and consultation on
the conceptual design. The success of the value study effort could not have
been possible without their full cooperation and assistance.

The Value Study Team wishes also to express thanks and appreciation to
those listed on the Consultation Record of this report. The cooperation and
helpfulness of those consulted contributed greatly to the technical
foundation and support of the VST's deliberations and proposals.

The aim of using the Value Method is to achieve the best worth for the cost
(value) for the project. It is only with the full team effort, as shown by
all involved, that this goal can be achieved. This study represents the
product of such an effort.
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GENERAL DESCRIPTION

PROJECT: Chicago Ditch Dam Rehabilitation

The Alamosa National Wildlife Refuge is operated and maintained for the benefits
of migrating waterfowl and other environmental purposes by the Department of the
Interior, Fish and Wildlife Service. To maintain and enhance existing wetlands,
water flows are diverted from the Rio Grande River into the Chicago Ditch. The
ditch carries the water to the refuge wetlands. The diversion canal is sized to
meet the senior water right for a diverted flow capacity of 66 ft®/sec. The
location of the Refuge and diversion structures are shown in Figure 1.

A stable flow is maintained through the operation of a low profile diversion dam
(Chicago Ditch Diversion Dam). This diversion dam raises the upstream water
surface and generates a small pool within the river and in the ditch upstream of
the Chicago Ditch intake control structure. The river flow is diverted into
Chicago Ditch at the river and flow into the Ditch diversion system is regulated
by a gated control structure. During floods or higher discharges, the river flow
is allowed to pass over the diversion structure. Low flows and debris are
periodically passed through a gated flume. The diversion and control structures
were built in about 1967.

The existing structures are antiquated, difficult to control, and pose hazards
to the operating personnel. The actual constructed structures appear to differ
from the original design drawings. While designed and constructed adequately for
the time period during which they were constructed, they lack the currently
accepted safety and design features. The personnel operating the facility have
had to learn a relatively adept method of changing its operational flow pattern.
This means a high degree of expertise must be developed by the operators.
Untrained staff cannot fully operate the controls. The existing facility is also
eroding from overtopping of the dam when ice flows build up. The concept design,
which is similar to the constructed site, is shown in Figure 2 and Figure 3.

The United States Congress has authorized expenditure of Federal funds to
correct the operational and maintenance problems at these facilities. In 1994,
the Fish and Wildlife Service determined that replacement of the existing
diversion facilities would be the best option for meeting the needs of the
Refuge.

A alternative evaluation report to examine various replacement schemes was
completed in August 1994. Three alternatives were proposed: Ogee Weir Dam,
Trapezoid Dam, and Handwheeled Sluice Gates with an overtopping weir to the
side. All the alternatives included the same replacement option for the Ditch
intake.

The Title I submittal for the Trapezoidal Dam and Ditch intake alternative was
completed February 1995. Allocation of funds to proceed with construction in the
1997 construction season is planned.

GENRDESC.SIT



Figure 1. Location Map
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Figure 2. Existing Diversion Dam
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Figure 3.

Iixisting Intake Control Structure
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OWNERS, USERS, STAKEHOLDERS ANALYSIS

Groups and Their Criteria/Limits

|Project: Chicago Ditch Dam Rehabilitation |

Owners (Groups that own or will own item)

Source- : g Monetary | Time Comments
Criteria/Limits r f Value Value
d t

Fish and Wildlife Service | X Nesting season in June and July
cannot be adversely affected.
Operation to wet the Refuge
must be possible by April 1.

Fish and Wildlife Service X The optimum construction period
that affects the Refuge the
least is about November through
March.

Fish and Wildlife Service X Construction during diversion

periods should be avoided.
However, if necessary for
construction, the August and
September months are the
preferred plausible time.

Users (Groups that will use item)

Source- H ] S | Monetary | Time Comments
Criteria/Limits i Value Value
d t
Fish and Wildlife X Waterfowl need to have the
Service- wetlands present during
Wildlife using migration and nesting periods.
wetlands and Plant life is adversely
environmental affected by lack of water for
features extended periods. Water
availability is limited.
Recreational Users- X These people make use of the
Hunters (mainly duck water and its use in the Refuge
and geese), environment to enjoy their
fisherpeople, and recreations. The Service
other Refuge visitors augments their use through
(birdwatchers, etc.) pumping options when water is
not sufficiently available.
Grazing Lessors- X Contracts and responsibilities
Local ranches have with these groups need to be
grazing options on maintained, or alternatively,
some Service lands may require compensation if
that indirectly adversely affected. Income is
obtain their produced from these sources.

vegetation from

R e N NNNNN..——————
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OWNERS, USERS, STAKEHOLDERS ANALYSIS

Groups and Their Criteria/Limits

|Project: Chicago Ditch Dam Rehabilitation |

Stakeholders (Groups that will have a stake in the item)

wildlife watching

Source- H] S | Monetary | Time Comments
Criteria/Limits : B Value Value
d t
City of Alamosa- X If the river surface elevation
The city has a new during floods were changed it
sewage treatment may adversely affect that
plant near the plant.
diversion dam
Upstream People- X If the river surface elevation
Several people have during floods were changed it
businesses and could adversely affect their
residences upstream business or other activities.
of the dam
Corp of Engineers- X It is expected that the
Congress has charged solutions proposed would be
the Corps with termed a "Finding Of No
administering and Significant Impact" (FONSI) for
issuing of the the purposes of the 404 permit.
required Section 404 However, public meetings may be
permit required. Estimated approval
time is three to six months.
State of Colorado- X The State notifies the Service
Colorado State of the water right available
Engineer and Colorado during any period and monitors
Department of Natural compliance.
Resources
The State also issues and
controls the allowed hunting
and fishing practices.
Grazing issues X People involved with those that
have grazing contracts with the
Service may be concerned if the
contract agreements are
adversely affected.
Environmental Groups- X People concerned with Federal
The practice of good policies as they pertain to the
environmental mission of the Service.
policies
Recreational Support X The practice of policies that
Groups-— serve the interests of their
Hunting, fishing, and recreational group.

OUSLIMIT.TAB
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DESCRIPTION OF PRESENT ACTIVITY PLAN

PROJECT: Chicago Ditch Dam Rehabilitation

The preferred option as presented to the value study team was a trapezoidal
structure with a radial gate and a Ditch intake control structure at the edge of
the average (non-flood) river channel. The Title I designers sized the radial
gate so as to draw debris to it and to allow debris to be cleared through the
gate by the river flow as much as possible. A radial gate was selected due to
its ease of operation and reduced potential for being adversely affected by
sediment and debris. The purpose of the gate and overflow structure design was
to avoid the current operational difficulties for the people charged handling
those activities. The concept for the diversion dam is shown in Figure 4 and
Figure 5.

The proposed relocated Chicago Ditch intake structure included a radial gate
across the entire width of the structure. The location was selected to allow
more debris to be drawn away from its intakes and reduce the amount of sediment
deposited in the Ditch before the actual intake control structure. A debris boom
was to be placed upstream of the intake to block surface debris. Again, the
control is by a radial gate and it was selected due to its ease of operation and
dependability. The concept for the diversion intake structure and Ditch is shown
in Figure 5 and Figure 6.

The estimated construction cost for the accepted Title I project is $939,200 in
1995 dollars. Including design and other activities the total estimate for the
work in 1995 dollars was $1,221,800. The estimate for 1997 construction is about
$1,035,500. Therefore, the actual 1997 total cost is estimated to be about
$1,347,000. The total cost allocated for the project is $1,200,000.

No change in the operating water surface is contemplated and the flow diversion
behavior. Therefore, the work is designated as rehabilitation. Since the no
change to existing feature is present, it is assumed that the Environmental
Assessment (EA) for rehabilitation work should require the generation of an
Environmental Impact Statement (EIS). An Environmental Assessment with a Finding
of No Significant Impact (FONSI) is expected.

PRESDESC.DES

COST MODEL AND ESTIMATE INFORMATION

The Value Study Team cost model was based on the Title 1 design estimates
presented to the Value Study Team by the designers at the initiation of the
study. The cost model was developed by the Value Study Team. It was used to
focus on features with the greatest potential for savings, and to highlight
potential instances of value mismatch. (Areas that have low worth in comparison
to their projected cost.)

To ensure reliability and applicability, all unit prices were reviewed by both
estimators and the Value Study Team. Estimator(s) were independent from both the
Value Study Team or design and process team. Value Study proposal and original
concept estimates are of the same general level of development. It should be
recognized that unit costs and estimates may vary as final designs are pursued
and refined.

1COSTPAG. PG
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Figure 4. Title 1 Design Diversion Dam
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Figure 5. Title | Design Diversion Dam — Plan and Sections
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Figure 6.
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COST MODEL
Chicago Ditch Diversion Dam Rehabilitation

WALUE STUDY

COST MODEL
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FUNCTION

Chicago Ditch Dam Rehabilitation

PROJECT:
STUDY ITEM:

ANALY SIS

DIVERSION DAM CONSTRUCTION AND INTAKE CONTROL STRUCTURE

COMPONENT

VERB (ACTIVE)

NOUN (MEASURABLE)

DIVERSION DAM CONSTRUCTION

Raise Surface
Divert Water
Diversion Dam Dry Site
Avoid Fishkill
Pass Debris
Pass Floods
Sheetpile Reduce Leakage
Support Loads
Prevent Undercutting
Support Stability
Minimize Wastewater
Remove Piping
Improve Efficiency
Riprap Prevent Erosion
Increase Mass
Concrete/Weir Support Wood
Prevent Erosion
Control Elevation
Control Watersystem
Embankment Fill Void
Reduce Cost
Gate Control Flow
Remove Sediment
Concentrate Flow
Concentrate Velocity
Bar Structure Avoid Clogging
Access Structure
Remove Debris
INTAKE CONTROL STRUCTURE
Concrete Support Load
Contain Water
Gate Control Flow
Avoid Debris
Avoid Sediment
Access Clean Debris
Operate Gate
Boom Divert Debris
Collect Debris
Clean Debris
Approach Earthwork Accommodate Construction

FUNCANAL.TAB



FUNCTIONAL ANALYSIS SYSTEM TECHNIQUE (FAST) DIAGRAM

CHICAL:

HOWe?

FrE=2

D

1GN:

Ll Re g |

WeHY

P

ALL THE TIME

Him IIe
Loge s
aucd
FELEI

MDD m O a e
Copstraction

=12

Dt
Db i

|_|

Redace
Cozt

LLY S

Flow irtace gma'e 0
teim
? IIEIITI =
Db
Rocam v e
Sediment
El
Debirie
LCC P iﬂ-i:l:ll-H
Pars
e ke
LIN 2 I"niullp.ubuu-
Coyce itate Ope 3k
ek Gt i
LCC Pt d M Lcc lﬂdufl;iﬂhu
Suof Suop
Choggleg Sedment

Ihcre age
San

bk Om arFu ke

BadcFurchore

[N BT
A lbw
Due topping

Auof
Dbt

win

Erordary Funclon
Sl b Orienied FAST Diagram

LLC pod di i a

Al ly Feabres

COETUDVCHEC FAST.IRT

20



Function Analysis System Technique (FAST)

The Value Study Team used the function-analysis process to generate a function-
logic diagram. It is often referred to as a Function Analysis System Technique
(FAST) diagram. A FAST diagram shows the "why" and "how", and "supporting”
functions being performed. Items for potential concentration of study team
effort were identified through the FAST. These functional tools aided the Value
Study Team in identifying crucial features that are pivotal to meeting
requirements that support critical issues (basic function and critical-path
functions). It also highlights those functions that meet the activities less
critical objectives (supporting or secondary functions). The development of the
FAST assists the team in identifying any potential value mismatches and
expedites the Value Study Team efforts in generating a common-understanding of
the activity's purposes and applicable governing criteria.

FASTDIA.PG
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VALUE STUDY —

PROJECT: Chicago Ditch Dam Rehabilit

DISPOSITION OF IDEAS

ation

VALUE STUDY ELEMENTS CONSIDERED AS POTENTIAL PROPOSALS AND THEIR DISPOSITION

IDEA

DISPOSITION

Avoid and limit debris entry into
conveyance system by:

1. Place a debris boom in beginning
of channel and move intake structure
to other location further within
Ditch, or use at present location.

2. Place a debris boom in beginning
of channel and keep intake structure
at design location.

3. Use a chain for the debris boom
and sweep it through the area as
required to clean debris out.

4. Build a basin to accumulated
debris. Channel flow to "encourage"
debris to enter the entrapment
basin. Clean basin as required.

5. Build a "natural" barrier of sand
or other material to accumulate
debris in a easy to clean location.

6. Avoid debris accumulation by use
of a flap gate. Lower gate as needed
to allow flow to clear debris.

7. Use a knife gate as described in
the previous discussion.

8. Avoid the need to construct an
expensive load support system for
the dam crest by using a dozer to
clean basin in place of a backhoe.

9. Use a drag line and sweep it
through the area as required to
clean debris from the ponded area.

10. Concentrate the debris away from
intake by concentrating flow away
from it. Options discussed included:
move the gate to the other side of
the dam; use a notch, slide, or
other gate instead of radial gate;
use a low flow (flow related to
aquatic minimum flow requirements)
notch and debris boom combination

Most of the proposed concepts were
consolidated, evaluated, and
incorporated as shown in
Alternative Proposal Nos. 1A-1D.

1. This concept was determined to
be extra cost with minimal value
added. It was not used further.

2. Concept was used in the above
proposal.

3. Concept was used in the above
proposal.

4. The concept recommended as an
"Additional Idea for Further
Consideration."

5. Concept was recommended as an
"Additional Idea for Further
Consideration."

6. This was determined to be
inappropriate for this situation.

7. This was determined to be
inappropriate for this situation.

8. Dozer use was determined to be
unnecessary due to discovery that
the involved loads were less than
envisioned during Title I work.

9. It was determined that the cost
of this idea outweighed the value
added.

10. Through incremental worth
versus cost procedures, the team
decided a radial gate, moved to
the west side of the dam, and
addition of a notch on the east
side would have the highest
potential for added value. Concept
was incorporated into the above
proposal.
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VALUE STUDY —

PROJECT: Chicago Ditch Dam Rehabilit

DISPOSITION OF IDEAS

ation

VALUE STUDY ELEMENTS CONSIDERED AS POTENTIAL PROPOSALS AND THEIR DISPOSITION

IDEA

DISPOSITION

In place of the cast-in-place concrete,
use precast material around radial gate
flume so as to reduce the required
construction time.

Alternative Proposal No. 4.

This idea was incorporated into

Ease operations through use of
automation techniques such as:

1. Install a slide gate and control
motor on the upstream 8-foot-
diameter culvert.

2. Electrically operate the gate(s).

3. Tie in automated gate operating
system with input from automated

readings from the measurement flume.

4. Place a remote camera in a vandal

hardened box so Refuge people can

monitor remote controlled activities

at intake.

5. Power facility through windmill
or solar, or obtain power from the

powerline that is less than one-half

mile distant.

6. Mechanically remove debris from
bars through use of a traveling
water screen wipe or other method.

The concepts were consolidated,
evaluated, and incorporated as shown
in Alternative Proposal No. 3.

1. It was discovered that the
culvert is near the end of its
expected life. Therefore, the team
recommended removing and replacing
its operation as discussed in
Proposal No. 1.

2. Used concept in the above
proposal.

3. Used concept in the above
proposal.

4. Abandoned due to determination
that the ideas was extra cost with
minimal value added. It would be a
likely candidate for vandalism.

5. Powerline concept was used in
above proposal. Alternative power
sources are not expected to be
sufficient to power gates.

6. Idea was considered to be extra
cost with minimal value added.

Rechannel the upstream section of the
Rio Grande River to remove the losses
and improve flow distribution.

Ability to implement this option
considered to be improbable and
costly. Thus, the concept was not
investigated further.

Stop the problem debris from entering
river.

The debris has no point source. Thus,
this idea was not considered to be
practical.

Provide Refuge water by pumping it into
the Ditch. This would allow a high
degree of control.

Pumping of the water would be a high
operation and maintenance expense for
the Service. The added expertise to
keep the pumping plant operational and
the potential for breakdown at crucial
periods more than negate any potential
benefits.
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VALUE STUDY —

PROJECT:

DISPOSITION OF IDEAS

Chicago Ditch Dam Rehabilitation

IDEA

VALUE STUDY ELEMENTS CONSIDERED AS POTENTIAL PROPOSALS AND THEIR DISPOSITION

DISPOSITION

Provide Refuge water by diverting the
water upstream of present location. This
would allow a higher head to be
available.

The combination of potential water
rights effects, cooperation with
another entity, potential
environmental aspects, and other
complications appear to negate the
potential benefits that would be
derived.

1. Design to use only riprap and
existing steel and avoid the use of
new sheetpile.

2. Design the crest to consist of
only riprap and grout.

3. Use a sheetpile wall and riprap
for the dam materials.

4. Use the riprap only for the spill
over sections of the dam.

5. Create a gravity dam by using
roller-compacted concrete or simple
low-grade concrete.

6. If high loads transport across
dam is found to be needed,
distribute loads through use of
driven piles and avoid use sheet
pile wall for the support strength.

Develop a boy and/or girl scout "pick up |Recommended as an "Additional Idea for
program”" with an interpretive program by |Further Consideration."

a Service person to foster their

activities, reduce potential costs, and

further the information part of the

Service mission.

Develop an "Adopt the River" program Recommended as an "Additional Idea for
with the local public to foster public Further Consideration."”

involvement and reduce cleanup costs.

Develop a program to sell the wood Recommended as an "Additional Idea for
debris for firewood. Further Consideration."

Diversion dam construction: Concepts were consolidated, evaluated,

and incorporated as shown in
Alternative Proposal Nos. 1A-1D.

1. Used concept in the above
proposal.

2. Used concept in the above
proposal.
3. Used concept in the above
proposal.
4. Used concept in the above
proposal.
5. Used concept in the above

proposal.

6. After analysis, this idea was
determined to be extra cost with
minimal value added. Did not use.

Move intake to another location within
the channel.

Incorporated in Alternative Proposal
No. 2.
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VALUE STUDY —

PROJECT:

DISPOSITION OF IDEAS

Chicago Ditch Dam Rehabilitation

IDEA

VALUE STUDY ELEMENTS CONSIDERED AS POTENTIAL PROPOSALS AND THEIR DISPOSITION

DISPOSITION

Lengthen the dam crest and raise its
elevation to check river stage higher
while reducing the potential for
affecting upstream flood elevations.

Recommended as an "Additional Idea for
Further Consideration.”

Move the intake to another location
upstream in the River Channel. Look into
the possibility of tying into the
upstream dam structure.

Recommended as an "Additional Idea for
Further Consideration.”

Develop an operations manual

-Allow for lower level staff to operate
some portion of facility (For example,
Cooperative and stay-in-school students)

Recommended as an "Additional Idea for
Further Consideration.”

Research the possibility of acquiring
the Alamosa treatment plant discharges
and sending them directly to the Ditch.

The Value Study Team did not have the
necessary time to properly research
this option. While the idea was
outside the direct scope of the study,
it was considered valuable enough to
include a recommendation to research
it in an "Additional Idea for Further
Consideration."

Install a Rubber Dam in place of a more
extensive structural solution. If costs
allowed, buy a replacement and store at
the Refuge to allow quick replacement in
the event of damage.

This idea was discarded by the Value
Study Team. Rubber dams are highly
susceptible to damage by vandals.
Because of the remote site and
potential vandalism, the Value Study
Team determined that the potential
risk was too great.

Line the Ditch to reduce water losses
and increase the amount of water
reaching the Refuge.

This was considered too costly at this
stage but is still considered a viable
option for further research. While the
idea is outside the scope of the
study, it was considered valuable
enough to include the identified
features as an "Additional Idea for
Further Consideration."

Pond more water within the Refuge as
much as possible.

This idea was outside the scope of
study and no data was present to
evaluate further. However, the Service
may wish to consider it further.

Install check structures in the Ditch.

Recommended as an "Additional Idea for
Further Consideration.”
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VALUE STUDY — DISPOSITION OF [DEAS

PROJECT: Chicago Ditch Dam Rehabilitation

VALUE STUDY ELEMENTS CONSIDERED AS POTENTIAL PROPOSALS AND THEIR DISPOSITION

IDEA

DISPOSITION

Examine in detail the optimum sequencing

for construction season.

This was researched by the team.
Refuge managers recommended that the
construction be done from November
through March. If absolutely necessary
to avoid cold weather, an alternative
of August/September would be
acceptable. Recommend the designer
obtain more information.

Cut the upstream bank to divert flow so
as to avoid the more expensive options
to dewater at the site.

Recommended as an "Additional Idea for
Further Consideration.”

Clarify sources for the riprap using
Reclamation and local contractor
sources.

This was researched and the results
were used in proposals.

Clarify the 404 permit requirements and
Environmental Assessment activities
required.

According to the Fish and Wildlife
Service, this had not been considered
in the time allotted for the project.
Permits may add a three to six months
time to project schedules.

Improve the site-specific hydraulic and
hydrology knowledge the site.

Recommended as an "Additional Idea for
Further Consideration.”

Coordinate with the "HYDROSPHERE" study

Concept was researched by the study
team and is addressed in the various
proposals.

Use a prisoner work programs to clean
debris from areas affected.

This was not considered a practical
solution to clean the debris. Also, it
may be costly.

Take out water at a low level intake
area so as to reduce the amount of
debris drawn to the structure.

It was determined that there was not
enough water depth at this site to
make this a useful option.

Realign intake channel to reduce
sediment and debris attraction.

The worth of this idea was outweighed
by the cost.

Rechannel the Rio Grande to achieve a
higher head at the intake area.

The worth of this idea was outweighed
by the cost.

Use weir or slide gates in place of
radial gates.

The various gates were assessed by the
team in evaluation of the proposals.
The added worth of the radial gate was
determined to justify its added cost
through an incremental worth versus
incremental cost analysis.

Use concrete debris in place of riprap
to prevent erosion around the dam
structure.

In this environment, concrete is not
as durable as riprap. The idea was
dropped from further consideration.
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VALUE STUDY — DISPOSITION OF [DEAS

PROJECT: Chicago Ditch Dam Rehabilitation

IDEA

VALUE STUDY ELEMENTS CONSIDERED AS POTENTIAL PROPOSALS AND THEIR DISPOSITION

DISPOSITION

Avoid the debris by diverting the water
into the Ditch by use of a siphon.

The worth of this idea was outweighed
by the cost. The water has suspended

sediment, the depth of entry is small,
danger to public too great, etcetera.

Use the water from the closed basin
exclusively to meet mission objectives.

This was considered outside the scope
of the project review. Further, the
amount of water, the cost of obtaining
additional rights, the long recovery
period, and other features made
examination of this idea unattractive.

Move the intake to another location
upstream in the River Channel. Look into
the possibility of tying into the
existing nearby upstream dam structure.

Recommended as an "Additional Idea for
Further Consideration.”

Obtain additional geotechnical and
geologic subsurface data.

Recommended as an "Additional Idea for
Further Consideration.”

Remove upstream culverts and avoid their
operation.

The culverts are nearing the end of
their service life. For the large
culvert, this idea was incorporated
into the proposals. However, the team
recommended delaying decisions on the
other culverts until after
construction and experience has been
acquired with the rehabilitated
facilities.

IDEASDIS.TAB
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ALTERNATIVE BEVALUATION FOR PROPOSAL NO.
LA

PROJECT : Chicago Ditch Dam Rehabilitation

COMPONENT: Diversion Dam FUNCTION: Divert Water

ALTERNATIVE DESCRIPTION

Construct a single row of sheet pile with riprap protection to serve as the
diversion dam. The primary features of this alternative proposal are:

1) A single row of sheet pile would extend across the river to form the sill
of the trapezoidal section. The top elevation of the sheet pile would be
Elevation 7530 (same as the crest of the Title I concept). This elevation
is about 5 feet above the stream bed. The sheet piles would extend about
25 feet into the foundation to about Elevation 7500.

2) Ungrouted riprap would be placed at a 6 to 1 slope on the downstream side
of the sheet pile. A 12-foot wide riprap berm would be located on the
upstream side of the sheet pile to provide access for maintenance. The
upper part of the berm would be grouted to create a surface that is
smoother than ungrouted riprap. This would allow access by maintenance
vehicles. The upstream slope of the berm would be ungrouted riprap with a
3 to 1 slope.

BENEFITS | DISADVANTAGES

Since construction should proceed The crest will not be as smooth as
faster, it should reduce the water concrete and will make walking and
diversion downtime for the Refuge. driving a little more difficult.
Construction can occur during The roughness of the upstream face
winter months. will make it more difficult to

remove smaller sized debris.
The amount of dewatering effort
required would be less extensive. Additional investigation into
condition of existing sheet pile
would be necessary.

IDENTIFIED RISKS:
_______________________________________________________________________________|

If removal of smaller debris is required, it may become lodged in rough
surface and necessitate more effort.

This option will tie into existing sheetpile in a method similar to the Title
I design. If the investigation determines that the present condition of the
existing sheetpile is unsuitable for the proposed use, a new sheetpile wall
costing about $120,000 would be necessary.

VEALTEVL.ALT
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COST COMPARISON FOR PROPOSAL NO. 1A

PROJECT : Chicago Ditch Dam Rehabilitation

and tie into concrete.

COST ITEMS

COMPONENT : Diversion Dam

ORIGINAL CONCEPT VALUE STUDY CONCEPT

Construct a trapezoidal section
with riprap.

Construct a trapezoidal dam section
with a reinforced concrete crest.

Install three new rows of sheet piles

FUNCTION:

NONRECURRING

Install one new row of sheet pile

at crest.

Grout the crest of the dam to
facilitate movement of maintenance
equipment and staff over the

crest.

Divert Water

LIFE CYCLE

ORIGINAL CONCEPT

$ 1,221,800

VALUE CONCEPT (-) $ 893,000
SAVINGS $ 328,800
NUMBER OF UNITS (X) 1
TOTAL SAVINGS $ 328,800
VALUE STUDY COSTS (-) $ 20,000
IMPLEMENTATION COSTS (-) $ 0

NET SAVINGS || $ 308,800 |

Note: No change in life-cycle costs were identified.

VEALTMON.TAB
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Figure 7. Original Design Diversion Dam
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Figure 8. Sheel Pile and Riprap Diversion Dam
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Figure 9. Photo of Similar Sheet Pile and Riprap Structure
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ALTERNATIVE BEVALUATION FOR PROPOSAL NO.
IB

PROJECT : Chicago Ditch Dam Rehabilitation

COMPONENT: Diversion Dam FUNCTION: Divert Water

ALTERNATIVE DESCRIPTION

Construct the crest and slopes of the diversion dam with roller compacted
concrete. The sheet piles and reinforced concrete would be eliminated. The
primary features of this alternative are:

1) A 3-foot layer of roller compacted concrete would form the crest and
slopes of the diversion dam. The dimensions of the structure would be th
same as that described in the Title I concept. A 12-foot crest width and
3 to 1 slopes. The roller compacted concrete would tie into the existing
two rows of sheet piles. At an additional cost (not included in proposal
estimate), the lifts could be formed to allow a relatively smooth series
of 1lift faces.

2) The geotextile would be placed under the crest and downstream portion of
the roller compacted concrete to provide filter protection in the event
that cracks form in the concrete.

e

Construction (although not as Roller compacted lifts may ravel
simple as Alternative 1A) will be which leaves an less attractive
faster than the original proposal. appearance, as compared to a
Therefore, some operational time reinforced concrete surface.

would be saved.
If 1ifts are not formed, small
debris may accumulate on 1lift faces.

BENEFITS | DISADVANTAGES

IDENTIFIED RISKS:

None noted.

VEALTEVL.ALT
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COST COMPARISON FOR PROPOSAL NO. 1B

PROJECT : Chicago Ditch Dam Rehabilitation

Construct a trapezoidal dam section
with a reinforced concrete crest.

Install three new rows of sheet piles
and tie into concrete.

COMPONENT : Diversion Dam FUNCTION: Divert Water

ORIGINAL CONCEPT VALUE STUDY CONCEPT

Construct a trapezoidal section
with a roller compacted concrete
crest.

Tie in concrete slopes to existing
sheet piles.

COST ITEMS NONRECURRING LIFE CYCLE
ORIGINAL CONCEPT $1,221,800
VALUE CONCEPT (-) $ 708,700
SAVINGS $ 513,100
NUMBER OF UNITS (X) 1
TOTAL SAVINGS $ 513,100
VALUE STUDY COSTS (-) $ 20,000
IMPLEMENTATION COSTS (-) $ 0

NET SAVINGS || $ 493,100 |

Note: No change in life-cycle costs were identified.

VEALTMON.TAB
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Figure 10.

Roller Compacted Concrete Diversion Dam
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ALTERNATIVE BEVALUATION FOR PROPOSAL NO.
1C

PROJECT : Chicago Ditch Dam Rehabilitation

COMPONENT: Diversion Dam FUNCTION: Divert Water

ALTERNATIVE DESCRIPTION

Construct the diversion dam crest and slopes using grouted riprap and
eliminate the new sheet piles and reinforced concrete. The primary features
of this alternative are:

1) A 3-foot layer of grouted riprap would form the crest and slopes of the
diversion dam. The crest would have a 12-foot width and the upstream
slope would be 3 to 1. The downstream slope would be 6 to 1. The grouted
riprap would tie into the existing two rows of sheet piles.

2) A geotextile would be placed under the crest and downstream portion of

the grouted riprap to provide filter protection in the event cracks form
in the grouted riprap.

BENEFITS | DISADVANTAGES

Construction (although not as The crest would not be as smooth as
simple as Alternative 1A) will be the Title I proposal but will still
faster than the original proposal. be accessible to foot traffic and
Therefore, some operational time maintenance vehicles.

would be saved.
The upstream face will have a rough
surface. This may make removal of
small debris more difficult.

Additional investigation into
condition of existing sheet pile
would be necessary.

IDENTIFIED RISKS:
_______________________________________________________________________________|

If removal of smaller debris is required, it may become lodged in rough
surface and necessitate more effort.

This option will tie into existing sheetpile in a method similar to the Title
I design. If the investigation determines that the present condition of the
existing sheetpile is unsuitable for the proposed use, a new sheetpile wall
costing about $120,000 would be necessary.

VEALTEVL.ALT
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COST COMPARISON FOR PROPOSAL NO. 1C

PROJECT : Chicago Ditch Dam Rehabilitation

COMPONENT : Diversion Dam

and tie into concrete.

Construct a trapezoidal dam section
with a reinforced concrete crest.

Install three new rows of sheet piles

FUNCTION: Divert Water

ORIGINAL CONCEPT VALUE STUDY CONCEPT

Construct a trapezoidal section
with a grouted riprap crest

Tie in the slopes into the
existing sheet piles.

COST ITEMS NONRECURRING LIFE CYCLE
ORIGINAL CONCEPT $1,221,800
VALUE CONCEPT (-) $ 845,100
SAVINGS $ 376,700
NUMBER OF UNITS (X) 1
TOTAL SAVINGS $ 376,700
VALUE STUDY COSTS (-) $ 20,000
IMPLEMENTATION COSTS (-) $ 0

NET SAVINGS || $ 356,700 |

Note: No change in life-cycle costs were identified.

VEALTMON.TAB
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Figure 11.
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VALUE STUDY PROPOSAL DESCRIPTION

PROJECT : Chicago Ditch Dam Rehabilitation

PROPOSAL NO. 1D. CONSTRUCT THE TITLE I CONCEPT BUT MOVE THE RADIAL GATE AND
PROVIDE A LOW FLOW NOTCH.
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VALUE STUDY PROPOSAL DESCRIPTION

PROJECT: Chicago Ditch Dam Rehabilitation

Background:

One of the primary functions identified during the value study was the need to
alleviate the present identified problems with debris. This debris comes in the
two forms of floating and sediment debris. The floating debris consists mostly
of trees and limbs. Trash also comes in the form of debris but is much less a
problem. Sediment debris consists mostly of gravel, sand, and silt.

Designers usually determine flow patters by performing model studies. Model
studies are often complex and subject to error. Since the prototype already
exists, using it to identify the actual flow patterns would be much more accurate
and its data should be available at a substantially lower cost than a model
study. The past information is there for the asking as the designer needs only to
query project personnel. In this manner, the team gained much of the data used to
develop this proposal.

According to project staff, the floating debris enters the river upstream by
washing into the river or by the river stage rising and allowing debris on the
banks to float downstream. This occurs with heavy precipitation or snow melt.
Sediment enters the river at the same time. A crucial design item is that the
maximum debris loading and flow occur about the same time. Low flow periods have
very little debris movement into the area.

Another major factor determined to affect debris movement on Chicago Ditch is the
percentage of river flow entering the Ditch. The Ditch diverts nearly all of the
flow during an average of nine months of the year. From the March or April period
through June, the percentage of river flow diverted into the Ditch drastically
decreases. Because the river has much more discharge than the Service has water
right, the amount of diverted flow into the Ditch can be as little as about 5-
percent during June.

The debris load is the highest at the same time the water flow passing the ditch
is the greatest. To minimize debris problems during these times, it is
advantageous to get the debris past the diversion structure and allow it to
continue to move downstream. During times of low flow the debris load will be
low. However, because all of the water flowing down the river enters the ditch,
all of the debris that was deposited in the general area will tend to accumulate
near the intake and dam. The river flow distribution also places floating debris
in this general area (on the outside of the river bend). This is the debris that
produces operational problems which is currently being handled by staff
physically removing the debris.

Therefore, as long as floating debris accumulating during time of high flows is
allowed to continue down-river and not accumulated, it is expected that the
amount of debris accumulating during low flows will be small enough that it
should not be a problem. Using this information, it was apparent that all designs
should try to pass the debris during periods of high flow and allow the debris to
accumulated during periods of low flow. This accumulated debris will need collect
in an area that allows it to be flushed clear of the intake when the high flows
return.

After review, project staff believe the Title I designs will reduce the existing
accumulation and placement of the debris.
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VALUE STUDY PROPOSAL DESCRIPTION

PROJECT: Chicago Ditch Dam Rehabilitation

The sediment debris tends to collect on the inside of the bend in a different
area than the floating debris and is deposited as the river stage falls.
Depending on the specific hydrograph, the amount of sediment deposited in the
intake region may vary significantly. Currently, operation staff control much
the sediment debris by allowing to move downstream as much as operationally

by stoplogs that must be moved by a backhoe. The stoplog control operation

life and will need to be repaired or replace in a few years.

Proposal:
Allow more of the floating debris to pass over the diversion structure during

structure at the location where it now accumulates on the east side of the
diversion dam (on the outside of the river bend). By installing a notch or

debris to go over the structure rather than accumulate near it.

Allow and encourage sediment debris to pass through a radial gate on the west
side of the dam structure. (The Title I design locates the gate on the east s
of the diversion dam.) The west (inside river bend) is the location where the

addressed at this time. However, they could be removed or replace upon their
failure as required by maintenance personnel.

This proposal can be used on all the value study diversion dam alternatives.
will further reduce the accumulation and placement of the debris beyond that
generated by the Title I design concept.

Costs:

For proposal and estimating purposes, the assumed installed implementation of
this proposal was performed using the Title I design with the recommended
modifications. Irrespective of the diversion dam design selected (Title I or

by this proposal.

practical. They flush the sediment using an 8-foot diameter Corrugated Metal Pipe
(CMP) located near the east end of existing structure. (Actual dimension of the
CMP is not clear, the pipe may be 6-foot in diameter.) The outlet is controlled

presents significant staff safety hazards. The CMP is near the end of its useful

periods of high flow. This would be accomplished by allowing it to pass over the

lowering a part of the crest on the east side of the structure, the flow velocity
and depth for the river flows would increase. This would encourage the floating

sediment is now accumulating. The existing large diameter CMP would be completely
removed during dam construction. The other smaller diameter CMP's would not be

Proposal Nos. 1A-1D), the estimated cost of those structures would not be changed

of
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ALTERNATIVE BEVALUATION FOR PROPOSAL NO.
LD

PROJECT : Chicago Ditch Dam Rehabilitation

COMPONENT: Diversion Structure FUNCTION: Raise surface (water)

ALTERNATIVE DESCRIPTION

Allow floating debris to flow out of the intake area and sediment debris to
be passed through the diversion dam. Modify the design of the diversion
structure by:

1) Move the radial gate on the diversion structure from the east side (left
side looking downstream) of the structure to the west side (right side

looking downstream) of the structure.

2) Install a low flow notch in the east side of the stru