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1.0 Executive Summary 

Aquatic resources within the analysis area for the alternatives described in the Southern Delivery 
System (SDS) Environmental Impact Statement (EIS) have been evaluated. All alternatives 
would result in a combination of beneficial and adverse direct and indirect effects throughout the 
analysis area including at least some adverse effects on fish and invertebrates and their habitat 
(GEI 2008).  Construction of any of the alternatives would unavoidably affect aquatic resources 
(GEI 2008).  The Project Participants will implement additional avoidance and minimization 
techniques during final design after the Record of Decision has been released.  The Project 
Participants will implement compensatory mitigation for unavoidable adverse effects that remain 
after all appropriate and practicable minimization has been achieved.  GEI identified possible 
aquatic mitigation techniques and opportunities and developed this Conceptual Aquatic 
Resources Mitigation Plan to identify the types of potential minimization and avoidance 
techniques and opportunities that could be used to compensate for unavoidable project effects on 
fish and invertebrates. 

Adverse effects would result from differences in hydrology among the alternatives and existing 
conditions.  In streams, the effects would generally be due to more severe low flows in winter or 
more severe high flows in spring.  In reservoirs, the effects would generally be due to more 
severe drawdowns of storage volume.  Most of the adverse effects would be minor for all 
alternatives, with fewer moderate or major effects in a limited number of stream segments and 
reservoirs.   

Minimization and avoidance could include increasing low flows or decreasing high flows in 
coldwater and warmwater streams or keeping reservoirs fuller.  The types of techniques that 
could be used for potential compensatory mitigation focus on: 1) habitat improvements; 2) flow 
modifications; 3) assisting state agencies with stocking programs for recreational fishing; and 4) 
assisting state agencies with programs to reintroduce fish species that are threatened, endangered, 
or of special concern.  Several of the minimization and compensatory mitigation opportunities 
could have an effect on project yield.  More comprehensive hydrologic analysis will be required 
at the time of detailed mitigation plan development to determine whether these opportunities can 
be implemented without significant effect on yield. Additional specific opportunities to minimize 
effects on aquatic resources will be identified during project final design after Reclamation 
identifies a preferred alternative.  Once a preferred alternative for the proposed project is selected, 
a detailed mitigation plan will refine the type of final mitigation techniques and specific 
mitigation projects that will be implemented.  An integrated adaptive management program will 
be developed for the project that will coordinate with the Participants’  existing monitoring 
programs and the Environmental Management System discussed in Appendix H of the DEIS. 
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2.0 Introduction 

The Bureau of Reclamation (Reclamation) is preparing an Environmental Impact Statement (EIS) 
for the proposed Southern Delivery System (SDS) project.  The SDS Project is a regional water 
delivery project (proposed project) designed to serve current and future water needs of the City of 
Colorado Springs, City of Fountain, Security Water District, and Pueblo West Metropolitan 
District (Project Participants).  As proposed, the SDS Project would deliver water from the 
Arkansas River near the City of Pueblo to terminal storage in a new reservoir located east of 
Colorado Springs.  Because the proposed project would involve long-term storage, conveyance, 
and exchange contracts from Reclamation, Reclamation is the lead federal agency for compliance 
with the National Environmental Policy Act (NEPA). 

Construction of any of the alternatives would unavoidably affect aquatic resources (GEI 2008).  
The Project Participants will implement additional avoidance and minimization techniques during 
final design after the Record of Decision.  The Project Participants will implement compensatory 
mitigation for unavoidable adverse effects of the alternative compared to existing conditions that 
remain after all appropriate and practicable minimization has been achieved.  GEI identified 
possible aquatic mitigation techniques and opportunities and developed this Conceptual Aquatic 
Resources Mitigation Plan to compensate for unavoidable project effects on fish and 
invertebrates. 

This draft conceptual plan outlines the types of minimization and avoidance techniques that could 
be used for compensatory mitigation.  Between the DEIS and the FEIS, after Reclamation 
identifies a preferred alternative, this conceptual plan will be modified to focus on the specific 
mitigation for the preferred alternative.  After a Record of Decision has been released, during the 
final design process, the Project Participants will continue to define and implement additional 
specific avoidance and minimization techniques not outlined in this initial conceptual plan.  An 
integrated adaptive management program will be developed for the project that will coordinate 
with the Participants’  existing monitoring programs and the Environmental Management System 
discussed in Appendix H of the DEIS. 

2.1 Preliminary Effects of the Alternatives 

All alternatives would result in a combination of beneficial and adverse direct and indirect effects 
throughout the analysis area including at least some adverse effects on fish and invertebrates and 
their habitat.  The effects are described in the Aquatic Life section of the DEIS and the Aquatic 
Resources Effects Analysis report (GEI 2008).  The adverse effects would result from differences 
in hydrology among the alternatives compared to existing conditions.  In streams, the effects 
would generally be due to more severe low flows in winter or more severe high flows in spring.  
In reservoirs, the effects would generally be due to more severe drawdowns of storage volume.  
Most of the adverse effects would be minor for all alternatives, with fewer moderate or major 
effects in a limited number of stream segments and reservoirs.  Minor adverse effects would be 
apparent only through repeated sampling of fish and invertebrates and will not be mitigated.  
Moderate and major adverse effects will be mitigated and are briefly summarized below: 

·  Lake Creek – The Participants’  Proposed Action, Wetland, Arkansas River, Fountain Creek, 
and Downstream Intake alternatives would have moderate adverse effects with lower winter 
flows 
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·  Upper  Arkansas River , Lake Fork to Cañon City – The No Action Alternative would have 
a moderate adverse effect in the river segment near Buena Vista with lower flows during some 
winter months 

·  Lower  Arkansas River, Pueblo Reservoir  to Fountain Creek – The No Action and 
Highway 115 alternatives would have a moderate adverse effect with lower winter flows and 
higher peak flows 

·  Fountain Creek, Monument Creek to Academy Boulevard – The Arkansas River and 
Fountain Creek alternatives would have moderate adverse effects with higher flows and less 
habitat availability for fish 

·  Fountain Creek, El Paso/Pueblo County Line to Arkansas River – The No Action, 
Participants’  Proposed Action, and Highway 115 alternatives would have moderate adverse 
effects 

·  Williams Creek, Hanover Road to Fountain Creek – Return flows associated with the No 
Action, Participants’  Proposed Action, Downstream Intake, and Highway 115 alternatives are 
not present with existing conditions.  The addition of these return flows would have major 
adverse effects on this short section of stream near its mouth that currently maintains perennial 
flow and a fishery 

·  Pueblo Reservoir  – The Downstream Intake and Highway 115 alternatives would have 
greater drawdowns and moderate adverse effects 

·  Lake Henry – The Participants’  Proposed Action, Wetland, Arkansas River, Fountain Creek, 
and Downstream Intake alternatives would have greater drawdowns and moderate adverse 
effects 

·  Holbrook Reservoir  – All Action Alternatives would have greater drawdowns and moderate 
adverse effects 

2.2 Mitigation Goals and Objectives 

The aquatic resources mitigation goal for the SDS project is to avoid and minimize effects to fish 
and invertebrates and their habitat to the maximum extent practicable without adversely affecting 
project yield, and to provide compensatory mitigation for all unavoidable adverse effects to 
aquatic resources. 

The objective of this Conceptual Aquatic Resources Mitigation Plan is to identify, for the 
alternatives analyzed in the EIS, potential types of techniques that could be used for 
minimization, avoidance, and compensatory mitigation and potential opportunities with the 
highest likelihood of successfully fulfilling mitigation requirements.  The potential techniques for 
minimization, avoidance and compensatory mitigation focus on: 1) habitat improvements; 2) flow 
modifications; 3) assisting state agencies with stocking programs for recreational fishing; and 4) 
assisting state agencies with programs to reintroduce fish species that are threatened, endangered, 
or of special concern.  Once Reclamation identifies a preferred alternative for the proposed 
project, a detailed mitigation plan will be developed to refine the type of final mitigation 
techniques and specific mitigation projects that will be implemented. 
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3.0 Mitigation Strategies 

Mitigation for aquatic resources involves two approaches: first, minimization and avoidance of 
effects; and second, compensatory projects to compensate for unavoidable effects.  Conceptual 
mitigation strategies that meet the mitigation goals for the proposed project were developed.  The 
water bodies in the analysis area were grouped into three general categories: coldwater streams, 
warmwater streams, and reservoirs (GEI 2008).  Mitigation strategies were developed for all three 
types of water bodies.  Some mitigation techniques would also have implications for hydrology, 
geomorphology, and recreation.  The hydrology, geomorphology, and recreation effects analyses 
(described in the Surface Water Hydrology, Geomorphology, and Recreation sections of the 
DEIS) describe the effects to these resources and the Conceptual Geomorphology Mitigation Plan 
outlines mitigation for stream channels. 

3.1 Minimization 
Effects on aquatic resources in the analysis area would generally be due to differences in 
hydrology among the alternatives and existing conditions.  The primary minimization technique 
would be to adjust the hydrology to avoid adverse effects to fish and invertebrates without having 
a significant effect on project yield.  In general, the Participants would make low flows or high 
flows less severe in coldwater and warmwater streams or keep reservoirs fuller.  General 
opportunities for minimization of adverse effects are outlined below.  It is anticipated that there 
will be more specific opportunities to minimize effects on aquatic resources during project final 
design after Reclamation identifies a preferred alternative. 

The magnitude of low flows in coldwater and warmwater streams, typically in winter in the 
analysis area, results in low habitat availability and stressful conditions for fish and invertebrate 
communities.  In some stream segments in the analysis area, low flows may be the critical 
bottleneck that regulates population size.  Adverse effects on fish and invertebrates would result 
if the magnitude of low flows was further reduced during the low flow period.  More severe low 
flows would decrease the number and abundance of fish and invertebrates in these cases.  The 
adverse effect could be minimized or avoided by increasing the magnitude of flows during the 
low flow period to a point where there would be a negligible effect compared to existing 
conditions.  There also may be opportunities to benefit aquatic communities by decreasing the 
duration and frequency of high and low flows, although this may not be as important as 
mitigating the magnitude of the flows. 

The magnitude of high flow also can be stressful, especially in coldwater streams, and may be the 
critical bottleneck that regulates population size.  Adverse effects would result if the magnitude of 
the flows was increased during the high flow period.  The adverse effect could be minimized or 
avoided by decreasing the magnitude of high flows to a point where there would be a negligible 
effect compared to existing conditions. 

In reservoirs, the critical bottleneck that regulates the fish and invertebrate communities is 
generally when the volume is drawn down to the minimum level for the year.  During such times, 
the physical space available for fish and invertebrates is at a minimum and the aquatic organisms 
are concentrated into a smaller volume, reducing survivability.  Adverse effects result from 
decreasing the ultimate low, drawn-down volume of the reservoir and making the drawdown 
more severe for fish and invertebrates.  The adverse effect could be minimized or avoided by 
making the drawdown less severe so there would be a negligible effect compared to existing 
conditions. 
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Adverse effects from more severe low flows would occur with several alternatives in sections of 
coldwater streams in Lake Creek and in the segment of the Arkansas River from Pueblo Dam to 
Wildhorse Creek.  In warmwater streams, adverse effects from low flows would occur with some 
alternatives in the Arkansas River between Wildhorse and Fountain creeks and in segments of 
Fountain Creek.  In these stream segments, adverse effects could be minimized or avoided by 
increasing the magnitude of minimum flows.  In the segment of the Arkansas River between 
Pueblo Dam and Wildhorse Creek, the Highway 115 Alternative would have adverse effects due 
to high flows; decreasing the magnitude of high flows would minimize or avoid the effect.  The 
identification of the preferred alternative would allow more specific minimization measures to be 
developed. 

In reservoirs, adverse effects resulting from more severe drawdowns would occur with some 
alternatives in Pueblo Reservoir, Lake Henry, and Holbrook Reservoir.  Depending on the 
preferred alternative, the adverse effects in some or all of these reservoirs could be minimized or 
avoided by making the drawdowns less severe. 

Any of the minimization opportunities could have an effect on project yield.  More 
comprehensive hydrologic analysis will be required at the time of detailed mitigation plan 
development to determine whether minimization opportunities can be implemented without 
significant effect on yield. 

3.2 Compensatory Mitigation 

The Project Participants will implement compensatory mitigation for unavoidable adverse effects 
that remain.  Additional opportunities to develop specific compensatory mitigation for effects on 
aquatic resources will be available during project final design after Reclamation identifies a 
preferred alternative.  Compensatory mitigation for aquatic resources should be developed 
through cooperative agreements or memoranda of understanding between the Project Participants, 
Reclamation, Colorado Division of Wildlife (CDOW), and other appropriate resource 
management agencies.  These agreements would need to include goals and objectives for any 
compensatory mitigation and should be agreed to by all parties prior to implementation.  A plan 
and an implementation process for the selection of specific project locations; identification of 
project types and locations; the number of projects; a process for monitoring mitigations; and an 
adaptive management strategy for compensatory habitat mitigations would be a part of these 
agreements. 

Compensatory mitigation techniques would focus on habitat improvements, flow modifications, 
assisting state agencies with stocking programs for recreational fishing, and assisting state 
agencies with programs to reintroduce fish species that are threatened, endangered, or of special 
concern.  Each of these techniques and opportunities for implementation are discussed below. 

3.2.1 Habitat Improvements 

Habitat improvements in streams and reservoirs improve the quality of the habitat so that it can 
support more species and abundance of fish and invertebrates.  Improvements generally include 
physical alterations to the channel or the addition of wood or rock structures to alter the habitat so 
that it is more favorable for supporting fish and invertebrates.  In general for the water bodies in 
the analysis area, this would focus on providing areas of cover and more complex habitat for fish 
and invertebrates to use as resting and feeding areas.  In coldwater streams, habitat alterations 
would be designed to provide more deep-water, low velocity habitat that is more favorable for 
fish and offers an additional habitat type for invertebrates.  In coldwater streams, warmwater 
streams, and reservoirs, the addition of rocks or woody debris (trees) would increase the amount 
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of cover.  Areas of cover benefit both fish and invertebrates by providing shelter from predators, 
shelter from high velocities, feeding areas, and more complex habitat niches. 

Habitat improvements also can be used to stabilize the channel so that it can continue to support 
fish and invertebrates while conveying higher flows.  This usually involves bank stabilization and 
the creation of structures to provide low-velocity areas for fish and invertebrates to rest during 
high flows. 

In general, there are many types of opportunities in coldwater streams for habitat improvements.  
For the lower Arkansas River project, stream habitat was improved upstream of Wildhorse Creek 
in Pueblo to provide more deep water, low velocity, cover areas for fish (USACE 2001).  Similar 
improvements could be made in many sections of the upper Arkansas River as well.  
Improvements should be focused on areas that would benefit fish and invertebrates as a whole, 
and recreational fishing as well.  The CDOW has a statewide habitat improvement program and 
has suggestions for projects in the analysis area that would be appropriate for mitigation.  CDOW 
informed Reclamation that it has tentatively identified areas in all of the coldwater and 
warmwater streams in the analysis area for habitat improvements. 

A specific example of an opportunity for habitat enhancement would be the reconstruction of the 
Ark-Otero diversion dam and intake structure to make the dam less hazardous for boaters.  
However, a secondary function could be to improve the habitat for fish by providing more deep-
water, low velocity habitat. 

In coldwater streams in the analysis area, opportunities for bank stabilization are limited.  In 
warmwater streams, there would be opportunities for bank stabilization in Williams Creek due to 
the use of this stream for return flows.  In Fountain Creek, opportunities for bank stabilization 
projects are present to address existing areas of eroding bank.  Bank stabilization projects could 
serve as mitigation for aquatic resources as well as for channel geomorphology. 

In both coldwater and warmwater streams, there would be many opportunities for improving 
habitat quality for fish and invertebrates by increasing the amount of cover.  This would include 
much of the Arkansas River and Fountain Creek.  Rocks and large woody debris (trees) could be 
added to the channel, sometimes in coordination with a bank stabilization project, to increase 
cover. 

In reservoirs, habitat improvements usually focus on increasing cover.  This usually involves 
adding rocks and large woody debris to areas that would be appropriate for attracting and holding 
fish.  Invertebrates also benefit by having more complex bottom structure and more places for 
feeding and attachment.  Cover could be increased in the existing reservoirs as well as any 
reservoir created as part of the project.  CDOW has indicated that it may have suggestions for 
habitat improvement projects in most of the existing reservoirs, however, those suggestions have 
not yet been provided.  A technique that would be appropriate for new reservoirs, such as the 
proposed terminal storage reservoir, is to contour the bottom during construction to increase 
habitat complexity and diversity of depths and slopes to attract and maintain fish. 

An additional reservoir mitigation technique suggested by CDOW would be to design reservoir 
outlets that minimize the loss of fish downstream.  Many reservoirs lose fish through the outlet, 
which has a detrimental effect on the fishery.  Minimizing this loss would improve the quality of 
the reservoir fisheries. 

3.2.2 Flow Modifications 

Flow modifications were described above as a technique for minimization and avoidance of the 
effects of the project.  However, this technique also would work as a compensatory mitigation 
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technique.  Flows could be modified to enhance the habitat available for fish and invertebrates 
beyond that available with existing conditions. 

The No Action and Participants’  Proposed Action alternatives do not include participation in the 
Upper Arkansas River Voluntary Flow Management Program (UAVFMP), which has several 
provisions designed to improve fish habitat.  Based on Daily Model results, streamflows for the 
No Action and Participants’  Proposed Action alternatives would generally meet the target flows 
of the program without participation in the program.  However, there would be times for both 
alternatives when streamflows would not meet the target flows.  Better meeting the aquatic 
habitat portions of the target flows, through participation in either the full UAVFMP or an aquatic 
habitat subset of the UAVFMP for both the No Action and Participants’  Proposed Action 
alternatives, would help ensure that the aquatic habitat goals of the program continue to be met. 

In the Arkansas River between Pueblo Reservoir and the Pueblo Fish Hatchery release, simulated 
streamflow for all alternatives show days during late 2002 with zero flow.  In addition, seasonal 
low flows in late winter have occurred historically and were simulated for most alternatives.  
Habitat availability for fish and invertebrates in this reach could be greatly improved by making 
reservoir releases to augment flow during these periods.  A flow rate of approximately 50 cfs has 
been suggested by CDOW to maintain minimum levels of aquatic habitat within this reach.  
Water released from Project Participants’  accounts during this time could potentially be stored in 
downstream reservoirs and exchanged back into Pueblo Reservoir at a later time when 
streamflows increase. 

There would be opportunities to modify flows in many sections of the analysis area.  Flows in 
nearly all segments of coldwater and warmwater streams in the study could be improved to better 
support fish and invertebrates.  Some specific examples include establishing minimum flow 
targets for some streams, regulating stream flow with water stored in gravel lakes and by 
curtailing some exchanges, and entering into agreements with power companies to modify flows 
in streams. 

A specific opportunity for mitigation through flow modification in a warmwater stream would be 
releasing a small amount of perennial flow from the proposed Williams Creek Reservoir.  The 
stream below the reservoir site currently is dry much of the time and does not support fish or 
invertebrates for much of its length.  Adding as little as a few cfs of perennial flow to this section 
of stream may allow warmwater fish and invertebrates to become established and maintain 
communities where none now exist.  CDOW suggests that this habitat may also be appropriate for 
Arkansas darters, a state threatened species in Colorado. 

In reservoirs, the technique for enhancing habitat through modification of the hydrology would be 
to keep the reservoirs fuller.  This can be achieved by having minimum pool targets or hardened 
minimum pools (i.e., established by elevation of outlet works).  Modifying the hydrology would 
be especially useful in Lake Henry, Lake Meredith, and Holbrook Reservoir that currently are 
drawn down substantially each year. 

CDOW has suggested seasonal patterns of reservoir operations that benefit aquatic life.  Briefly, 
in the coldwater reservoirs (Turquoise Reservoir and Twin Lakes), CDOW suggests that keeping 
the water level higher during the summer months is the preferred pattern.  In the warmwater 
reservoirs (Pueblo Reservoir, Lake Henry, Lake Meredith, and Holbrook Reservoir), the preferred 
pattern is to be full in spring with drawdown over the summer.  Managing water levels to more 
closely fit these patterns in the individual reservoirs would be another mitigation technique. 

As with the minimization opportunities, any of the flow modification opportunities could have an 
effect on project yield.  More detailed hydrologic analysis will be required at the time of detailed 
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mitigation plan development to determine whether minimization opportunities can be 
implemented without significant effects on yield. 

3.2.3 Fish Stocking-Recreational Species 
Fish are stocked in all of the existing reservoirs and some of the stream segments in the analysis 
area to enhance recreational fishing.  Fish also would be stocked in the proposed Jimmy Camp 
Creek or Upper Williams Creek reservoirs.  Stocking in the analysis area is primarily done by the 
CDOW, with some stocking by the U.S. Fish and Wildlife Service. 

The Project Participants could assist the CDOW with stocking in many ways and the CDOW has 
made preliminary suggestions for areas of need.  Assistance could be in the form of providing 
funds to maintain or enhance an existing hatchery or build a new hatchery.  Another method 
suggested by CDOW would be to provide more water to the existing Pueblo hatchery to increase 
production.  These methods would increase the ability of the CDOW to stock fish to support the 
growing recreational fisheries in the analysis area and the fishery created in the proposed project 
reservoir. 

Another possible opportunity would be to provide funds to assist the CDOW in developing 
different strains of fish for stocking.  Currently, most coldwater fish stocked in the analysis area 
are rainbow trout, a non-native species.  Cutthroat trout are native to the area, but are stocked 
much less frequently because they do not grow as well in hatcheries.  There has been some 
interest among the agencies in developing strains of cutthroat trout that would perform better in 
hatcheries and would replace rainbow trout as the industry standard. 

3.2.4 Fish Stocking-Threatened, Endangered and Special Concern Species 

The CDOW already has programs for raising State of Colorado threatened, endangered and 
special concern fish species and stocking them in abandoned sections of their native habitat.  The 
Project Participants could assist with these programs.  The types of assistance could include 
providing funds, protection of habitat, managing access to habitat, or other assistance. 

In the analysis area, the threatened, endangered, and special concern fish species that currently 
have recovery stocking programs are the Arkansas darter (State Threatened), the plains minnow 
(State Endangered), and the suckermouth minnow (State Endangered).  All three are native 
warmwater species in the Arkansas River Basin.  The flathead chub is a species of special 
concern in Colorado and is currently abundant in some portions of the Arkansas River and in 
Fountain Creek.  The native greenback cutthroat trout (Federal Threatened, State Threatened) 
does not currently exist in any of the streams in the analysis area and it may not be possible to re-
establish the species in the Arkansas River.  However, many coldwater streams are tributary to 
the Arkansas River and Fountain Creek in the Arkansas River Basin where this species is already 
being established by CDOW or would be appropriate for becoming established. 

The Project Participants could assist in the recovery programs in several ways.  The CDOW 
currently operates the Native Species Restoration Facility in Alamosa dedicated to raising rare 
species of fish, and assistance with this hatchery would be a direct method of mitigation.  Another 
way would be to identify and/or maintain streams that would be suitable for establishing 
populations of these species.  Also, the Arkansas darter prefers small streams.  The sections of 
streams below the proposed reservoirs currently do not support fish.  Maintaining perennial flow 
in these sections of stream may create warmwater stream habitat appropriate for Arkansas darters.  
The darters would have to be initially stocked in this habitat.  However, after the populations 
become established, they should maintain themselves and additional stocking would not be 
needed. 
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4.0 Conclusions and Recommendations 

The Project Participants would implement minimization and avoidance techniques to avoid 
adverse effects.  The Participants would use compensatory mitigation for any unavoidable 
adverse effects that remain after minimization has been achieved.  The goal of the conceptual 
aquatics mitigation plan is to identify the types of potential minimization and avoidance 
techniques and opportunities that could be used for compensatory mitigation for aquatic resources 
in streams and reservoirs affected by the SDS Project.  Several of the minimization and 
compensatory mitigation opportunities could have an effect on project yield.  More 
comprehensive hydrologic analysis will be required at the time of detailed mitigation plan 
development to determine whether these opportunities can be implemented without significant 
effect on yield.  Additional specific opportunities to minimize effects on aquatic resources will be 
identified during project final design after Reclamation identifies a preferred alternative.  Once a 
preferred alternative for the proposed project is selected, a detailed mitigation plan will refine the 
type of final mitigation techniques and specific mitigation projects that will be implemented. 
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