
 

Logan Northern Canal Reconstruction Project 
Final Environmental Impact Statement 

Bronson Smart, (801) 524-4559 
bronson.smart@ut.usda.gov 

www.ut.nrcs.usda.gov/programs/EWP/LNCRP 
 

 
 
 

This Final Environmental Impact Statement (EIS) evaluates the 
land use, social and economic, and natural resource effects of 
the Logan Northern Canal Reconstruction project in Cache 
County, Utah. 

For the best viewing experience, view this EIS with Adobe Reader 
Version 9 or later. Adobe Reader can be downloaded free from 
Adobe.com. 

 

http://www.adobe.com/go/reader




 Chapter 5: Environmental Consequences 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 5-1 
 


Chapter 5:  Environmental Consequences 


This chapter describes the environmental consequences of the project alternatives. The 
discussions that follow focus on those resources that could be affected by the project 
alternatives, that need to be reviewed because of NRCS policy, or that were identified as 
subjects of concern during the scoping process. The resources discussed in this chapter are 
the following: 


• Land-use plans, policies, and controls (begins on page 5-2) 


• Social and economic conditions 


o Community resources (begins on page 5-10) 


o Quality of life (begins on page 5-13) 


o Environmental justice (begins on page 5-18; also discussed in Appendix C4, 
Demographics and Environmental Justice) 


o Economics (begins on page 5-20) 


o Recreation (begins on page 5-23) 


o Scenic beauty and landscape resources (begins on page 5-30) 


o Energy (begins on page 5-37) 


• Natural resources 


o Agriculture (begins on page 5-42) 


o Biological resources (begins on page 5-46) 


o Special-status species (begins on page 5-56; also discussed in Appendix C5, 
Special-Status Species) 


o Cultural and tribal resources (begins on page 5-59) 


o Topography, soils, and geology (begins on page 5-63) 


o Water resources (begins on page 5-68) 


• Construction impacts (begins on page 5-99) 


Each resource section in this chapter includes a description of the laws, policies, and direction 
that apply to the resource, an analysis of and conclusion about the expected effects of each 
alternative on the resource, and a summary of impacts and mitigation for each resource. 
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Finally, this chapter includes the following environmental consequence summaries for each 
alternative: 


• Cumulative effects (begins on page 5-127) 


• Hazard potential (begins on page 5-141) 


• Consistency with approved regional plans for water resource management (begins on 
page 5-155) 


• Relationship between short-term uses and long-term productivity (begins on 
page 5-161) 


• Irreversible and irretrievable commitments of resources (begins on page 5-162) 


• Mitigation measures and adverse environmental impacts that cannot be avoided 
(begins on page 5-166) 


5.1 Land-Use Plans, Policies, and Controls 
This section describes the expected impacts on land use from the project alternatives. Land-
use impacts are presented quantitatively according to the amount of different types of existing 
or planned land uses that would be directly or indirectly affected by the alternatives. The 
geographical area used for the land-use effects analysis includes properties within about 
100 feet of the LN and LHPS Canals. Potential construction impacts are discussed in Section 
5.4.1, Land Use. 


5.1.1 Laws, Policies, and Direction 


Section 610.54 of the NRCS National Environmental Compliance Handbook states that the 
discussion of the environmental impacts of a proposed action should consider possible 
conflicts between the alternatives and the land-use plans and controls in the area. The NRCS 
EIS template guidelines also state that the EIS should describe the relationship of each 
alternative to local and regional comprehensive plans and land-use plans, policies, and 
controls. 


5.1.2 No-Action Alternative 


5.1.2.1 Land-Use Effects 


Under the No-Action Alternative, the delivery of irrigation water in the LN Canal would not 
be restored, and structures along the historically unstable area of the Logan Bluff along 
Canyon Road would not be purchased. This alternative would not directly convert any land to 
canal easement, so no changes to existing land uses adjacent to the canal would occur. In 
some areas, the existing canal would continue to be used for conveying stormwater. 
Residential land use would continue along Canyon Road next to the LN Canal. 
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The No-Action Alternative could result in long-term land-use changes to land that formerly 
relied on the delivery of irrigation water for agricultural or other uses (such as park use). 
Without the delivery of water, land could be converted to different types of uses, which could 
result in the loss of agricultural land, parks, or other open spaces. While some agricultural 
and park uses could rely on a new or different source of water, landowners might choose to 
invest instead in supplying culinary water to serve residential or commercial uses. 


5.1.2.2 Relationship to Plans, Policies, and Controls 


Because the land uses would not change, the No-Action Alternative would not cause conflicts 
with the existing land-use plans of each community surrounding the LN Canal. 


Under the No-Action Alternative, irrigation water would not be carried by the LN Canal, but 
the canal would still carry stormwater. The amount of water in the canal at any given time 
would vary, but the canal would not carry as much water as it did when it was in service. 
Without irrigation water, the canal would still generally provide visual interest and relief 
from development, and it would still be a community “billboard.” However, the section that 
was damaged by the 2009 landslide would not be repaired and would not fit into the City’s 
desired conditions for canals in the area. 


Because the No-Action Alternative would not change the LHPS Canal, this alternative would 
not conflict with management direction of the general plan of the City of North Logan (City 
of North Logan 2002) or with the Revised Forest Plan for the Wasatch-Cache National 
Forest (USFS 2003). 


5.1.3 Purple Alternative 


5.1.3.1 Land-Use Effects 


The Purple Alternative would directly affect the LHPS 
Canal easement; land under Lundstrom Park and/or city 
streets, and undeveloped areas; and the LN Canal 
easement. Temporary easements needed for construction 
are discussed in Section 5.4.1, Land Use. 


Permanent easements on undeveloped land might be 
needed where the underground pipeline sections are 
located between the LHPS Canal at Lundstrom Park or 
1500 North and the LN Canal at about 1500 North. These 
areas include about 2.6 acres total. This total does not 
include permanent easements on about 4,000 linear feet 
of local roads. 


The only undeveloped area that would require a 
permanent easement is along an existing property line at 


How would the Purple 
Alternative affect land use? 


The Purple Alternative would 
require permanent easements from 
about 2.6 acres of land for the 
pipeline between the LHPS Canal 
and LN Canal, in about 
4,000 linear feet of local roads, 
and on about 10 properties along 
the LHPS Canal. This alternative 
would convert 14 properties from 
residential use to use-restricted 
undeveloped land. 
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1500 North between about 1000 East and 1200 East. The two properties on either side of the 
proposed easement are currently used for agriculture. If the area over the pipeline could not 
be farmed after construction because of pipeline access points (such as manholes or access 
roads), the conversion of this area to a canal easement would take about 0.3 acre out of 
agricultural production. This amount is not a significant percentage of agricultural land in the 
study area. 


Because the LHPS Canal easement is located on the edges of residential properties, some 
additional permanent easements would likely be required on about 10 properties between 
Cedar Heights Drive and 1200 North. The final design of the alternative would need to be 
completed to determine if and where permanent easements would be needed and the exact 
area needed for various properties. Because the landowners would be fairly compensated for 
the loss, this impact would not be significant. 


The City of Logan owns six properties along the Logan Bluff in the area where NRCS would 
acquire structures on 14 other properties (between about 750 East and 1100 East). These city-
owned properties cannot be developed with residential or commercial uses in the future. The 
additional 14 properties affected through acquisition of structures would be similarly 
converted from residential use to undeveloped land with covenants preventing any kind of 
future development. NRCS would pay fair market value for the structures from willing 
sellers. Any owners not wanting to sell could remain in their homes, but they would not 
realize any safety benefit from the Purple Alternative. 


The existing LN Canal between the LN Canal POD and about 400 North would continue to 
be used for conveying stormwater. This continued use would not affect nearby land uses. 


5.1.3.2 Relationship to Plans, Policies, and Controls 


This alternative would not conflict with planned future land uses of properties along or near 
the Purple Alternative alignment in Logan and North Logan. Acquiring structures from 
14 properties along Canyon Road and converting the residential use to nonresidential use 
would not conflict with the City of Logan’s overall land-use management direction. Past 
actions by the City to acquire properties along the Logan Bluff indicate that the City would 
support further property acquisitions and changes to nonresidential use. 


The Purple Alternative would change the way the LN and LHPS Canals look in Logan. Some 
residents of the city and city officials might feel that placing the LN Canal water in a pipe 
(but leaving the LN Canal open for conveying stormwater) and enclosing the LHPS Canal in 
a box culvert might not be compatible with the City’s direction to enhance the beauty of the 
city or to provide habitat for fish and wildlife. Enclosing both canals as proposed should not 
affect local recreation opportunities, since residents and visitors would still be able to use 
existing parks and trails near the canals. Enclosing the canals should also not affect wildlife 
migration corridors and associated ecological connectivity, since wildlife would still be able 
to use the canal corridors for travel. Section 5.3.2.3, Purple Alternative, describes how the 
Purple Alternative could affect wildlife habitat. 
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Constructing the Purple Alternative would require removing mature trees and other 
vegetation along the LHPS Canal within the Logan city limits. Removing this vegetation 
would affect the “billboard” character of the canal highlighted in the City of Logan’s general 
plan. Section 5.2.6.3, Purple and Orange Alternatives, and Section 5.3.2.3, Purple 
Alternative, describe the effects of vegetation removal associated with the Purple Alternative. 


The Purple Alternative would not affect the LHPS Canal in North Logan, so it would not 
conflict with that city’s direction to provide a trail along the LHPS Canal. As described in 
Section 4.3.4.3, Other Recreation Resources, Cache County plans to support developing 
linear parks (greenways) along canals in the county, including the LHPS Canal. Any linear 
park along the LHPS Canal in Logan would connect into a canal trail established along the 
canal in North Logan. 


The Purple Alternative would affect land administered by USFS in Logan Canyon. The 
Logan, Hyde Park and Smithfield Canal Company already has a special-use permit for 
operation of the LHPS Canal on land administered by USFS. However, the canal company’s 
existing permit needs to be updated, so the alternative would require a new use permit. 
Construction activity would be conducted under a separate temporary-use permit. During the 
use-permitting process, USFS would determine if the proposed construction activity would 
comply with the agency’s goal to balance the proposed use with the greater long-term public 
interest. The USFS authorization would address a change to an existing use, so it would not 
conflict with that agency’s goal to minimize the addition of special-use-encumbered areas. 
The Purple Alternative would have a public benefit of providing a secondary water supply 
downstream, so USFS would not be likely to encourage the canal use of Federal land to be 
phased out. 


5.1.3.3 Cumulative and Long-Term Effects 


The Purple Alternative would convert about 0.3 acre of undeveloped land that is currently 
used for agriculture to canal easement. Converting undeveloped land to residential and 
commercial/industrial uses is historic and ongoing. The land in the easement would need to 
remain accessible for pipeline maintenance, so it would probably remain undeveloped for the 
entire 50-year lifespan of the proposed action. Since the converted land would remain vacant, 
the conversion associated with the Purple Alternative is not expected to cause or contribute to 
a cumulative conversion of undeveloped land to developed uses. 


The Purple Alternative would convert 14 residential properties to deed-restricted public 
property. This conversion is not expected to change the long-term development patterns in 
Logan. Loss of land for residential uses is not a concern in the region. The region currently 
supports enough residentially zoned land for residential development to continue into the 
future. The loss of 14 parcels for residential development would not create a cumulative 
effect from a shortage of residential land. 


The proposed action is not expected to induce future land-use changes, since the amount of 
water available and the locations to which the water would be delivered would not change. 
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Some land-use changes over the next 50 years would probably conflict with the City of 
Logan’s general plan (City of Logan 2007). The City will consider development changes as it 
updates its general plan and might modify policies based on changed land-use conditions. 
Other activity in the region is likely to affect how the canals and the Logan River contribute 
to community livability. These changes would occur with or without the Purple Alternative. 
Even though the Purple Alternative might be in conflict with some of the City of Logan’s 
management direction, this alternative would not substantially contribute to an overall 
degradation of community livability that is in conflict with the City’s general plan. 


5.1.4 Orange Alternative 


5.1.4.1 Land-Use Effects 


The Orange Alternative would directly affect the LHPS 
Canal easement, land under city streets and undeveloped 
areas, and the LN Canal easement. Temporary easements 
needed for construction are discussed in Section 5.4.1, 
Land Use. 


Permanent easements would be needed for the 2900 
North option where the underground pipeline section is 
located between the LHPS Canal and the LN Canal. The 
permanent easements required would be 3.6 acres of 
private residential land, most of which is currently used 
for agriculture. 


In addition to the easements required in residential areas 
for the Purple Alternative, the Orange Alternative could 
require additional permanent easements on residential 
properties along the LHPS Canal between about Cedar 
Heights Drive and 1500 North, especially where residential properties abut both sides of the 
existing canal easement. Easements could be required on about 17 additional properties for 
the Orange Alternative. The final design of the alternative would need to be completed to 
determine if and where permanent easements would be needed. Because the landowners 
would be fairly compensated for the loss, this impact would not be significant. 


The undeveloped area along 2900 North that would require a permanent easement is along 
existing property lines. If the area over the pipeline could not be farmed after construction 
because of pipeline access points (such as manholes and access roads), the conversion of this 
area to a canal easement would permanently affect about 3 acres of agricultural land. This 
amount is not a significant percentage of agricultural land in the study area. Because this 
easement would be located along property lines and because the landowners would be fairly 
compensated for the loss, this impact would not be significant. 


The 3100 North option would require an easement of about 3,100 feet in existing local roads. 


How would the Orange 
Alternative affect land use? 


The Orange Alternative would 
require permanent easements from 
about 3.6 acres of land for the 
pipeline between the LHPS Canal 
and LN Canal under the 2900 
North option, in about 3,100 linear 
feet of local roads under the 3100 
North option, and on about 27 
properties along the LHPS Canal. 
This alternative would also 
convert 14 properties from 
residential use to use-restricted 
undeveloped land. 
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The effects of acquiring and demolishing structures from 14 properties along the Logan Bluff 
would be the same as those of the Purple Alternative. The 14 properties affected through 
acquisition of structures would be converted from residential use to undeveloped land with 
covenants preventing any kind of future development. NRCS would pay fair market value for 
the structures from willing sellers. Any owners not wanting to sell could remain in their 
homes, but they would not realize any safety benefit from the Orange Alternative. 


As described for the Purple Alternative, the existing LN Canal between the LN Canal POD 
and about 400 North would continue to be used for conveying stormwater. This continued use 
would not affect nearby land uses. 


5.1.4.2 Relationship to Plans, Policies, and Controls 


This alternative would not conflict with planned future land uses of properties along or near 
the Orange Alternative alignment in Logan and North Logan. Acquiring structures from 
14 properties and converting the residential use to nonresidential use would not conflict with 
the City of Logan’s overall land-use management direction. Past actions by the City to 
acquire properties along the Logan Bluff indicate that the City would support further property 
acquisitions and changes to nonresidential use. 


The Orange Alternative would change the way the LHPS Canal looks in Logan and North 
Logan. The Orange Alternative’s relationship to the City of Logan’s general plan direction is 
the same as that for the Purple Alternative. 


The Orange Alternative differs from the Purple Alternative in that it would affect land in 
North Logan. The LHPS Canal easement could still be used for an upper canal pathway as 
described in the North Logan general plan. 


The impacts of the Orange Alternative on National Forest System land would be the same as 
those of the Purple Alternative. 


5.1.4.3 Cumulative and Long-Term Effects 


The Orange Alternative would convert 3.6 acres of undeveloped land that is currently used 
for agriculture to canal easement. Converting undeveloped land to residential and 
commercial/industrial uses is historic and ongoing. The land in the easement would need to 
remain accessible for pipeline maintenance, so it would probably remain undeveloped for the 
entire 50-year lifespan of the proposed action. Since the converted land would remain vacant, 
the conversion associated with the Orange Alternative is not expected to cause or contribute 
to a cumulative conversion of undeveloped land to developed uses. 


The Orange Alternative would convert 14 residential properties to deed-restricted public 
property. This conversion is not expected to change the long-term development patterns in 
Logan. Loss of land for residential uses is not a concern in the region. The region currently 
supports enough residentially zoned land for residential development to continue into the 
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future. The loss of 14 parcels for residential development would not create a cumulative 
effect from a shortage of residential land. 


The proposed action is not expected to induce future land-use changes, since the amount of 
water available and the locations to which the water would be delivered would not change. 


Some land-use changes over the next 50 years would probably conflict with the Cities’ 
general plans. The Cities will consider development changes as they update their general 
plans and might modify policies based on changed land-use conditions. Other activity in the 
region is likely to affect how the canals and the Logan River contribute to community 
livability. These changes would occur with or without the Orange Alternative. Even though 
the Orange Alternative might be in conflict with some of the City of Logan’s management 
direction, this alternative would not substantially contribute to an overall degradation of 
community livability that is in conflict with the City’s general plan. 


5.1.5 Blue Alternative 


5.1.5.1 Land-Use Effects 


The Blue Alternative would directly affect the LN Canal 
easement and residential land along the canal between 
about 750 East and 1100 East. Temporary easements 
needed for construction are discussed in Section 5.4.1, 
Land Use. 


This alternative would not require any permanent 
easements but would require the acquisition of structures 
on 14 properties along the Logan Bluff. As described for 
the Purple and Orange Alternatives, the 14 properties affected through acquisition of 
structures would be converted from residential use to undeveloped land with covenants 
preventing any kind of future development. NRCS would pay fair market value for the 
structures from willing sellers. If the owners of the structures on the 14 properties are not 
willing to sell, then the properties would need to be acquired through condemnation in order 
to construct the Blue Alternative. Because NRCS cannot purchase structures through 
condemnation, the SLO and its partners would need to fund and complete the condemnation 
process in order for this alternative to be constructed. 


5.1.5.2 Relationship to Plans, Policies, and Controls 


The Blue Alternative would not conflict with existing or planned land uses in Logan. 
Acquiring structures from 14 properties and converting the residential use to nonresidential 
use would not conflict with the City of Logan’s overall land-use management direction. Past 
actions by the City to acquire properties along the Logan Bluff indicate that the City would 
support further property acquisitions and changes to nonresidential use. This alternative 
would change the way the LN Canal looks between the LN Canal POD and 400 North. Some 


How would the Blue 
Alternative affect land use? 


The Blue Alternative would 
convert 14 properties from 
residential use to use-restricted 
undeveloped land. 
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residents of the city and city officials might feel that placing the LN Canal water in a pipe and 
changing the look of land along the canal is incompatible with the City’s direction to enhance 
the beauty of the city. Enclosing the LN Canal as proposed should not affect local recreation 
opportunities, since residents and visitors would still be able to use existing parks and formal 
trails near the canal. Enclosing the canal should also not affect wildlife migration corridors 
and associated ecological connectivity, since wildlife would still be able to access the Logan 
River and use the canal corridor for travel. Section 5.3.2.4, Orange Alternative, describes how 
the Orange Alternative could affect wildlife habitat. 


Constructing the Orange Alternative would require the removing trees and vegetation along 
the LN Canal. Removing this vegetation would affect the “billboard” character of the canal. 
Section 5.2.6.3, Purple and Orange Alternatives, and Section 5.3.2.4, Orange Alternative, 
discuss vegetation removal associated with the Blue Alternative. 


The Blue Alternative would not affect the LHPS Canal in North Logan and would not affect 
land administered by USFS, so it would not conflict with the City of North Logan’s general 
plan or the Revised Forest Plan for the Wasatch-Cache National Forest. 


5.1.5.3 Cumulative and Long-Term Effects 


The Blue Alternative would convert 14 residential properties to deed-restricted public 
property. This conversion is not expected to change the long-term development patterns in 
Logan. Loss of land for residential uses is not a concern in the region. The region currently 
supports enough residentially zoned land for residential development to continue into the 
future. The loss of 14 parcels for residential development would not create a cumulative 
effect from a shortage of residential land. The proposed action is not expected to induce 
future land-use changes, since the amount of water available and the locations to which the 
water would be delivered would not change. 


5.1.6 Summary of Impacts and Mitigation 


The No-Action Alternative would not affect existing land uses in the study area. 


The Purple Alternative would permanently convert 2.6 acres of undeveloped land to canal 
easement, and the Orange Alternative would permanently convert 3.6 acres of undeveloped 
land along 2900 North to canal easement. These areas would remain undeveloped, so the 
conversion would not affect long-term land use of the affected parcels or other nearby 
parcels. All of the action alternatives would require temporary construction easements. 


All of the action alternatives would convert 14 residential parcels to undeveloped, publicly 
owned land along Canyon Road. The loss of these 14 residential parcels would not affect 
local or regional land use. The Purple Alternative could require up to 10 permanent 
easements on residential properties. The Orange Alternative could require up to 
27 easements. The exact locations and areas of these easements would be determined in the 
final design stage of the project. 
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No mitigation is proposed for easements because landowners would be fairly compensated 
for the permanent use of their properties. 


5.2 Social and Economic Resources 
This section describes the environmental consequences of each alternative on social and 
economic resources. Section 5.4.2, Social and Economic Environment, describes the expected 
construction impacts of each alternative on social and economic resources. The impact 
analysis area for each resource is the alternative alignment and those parts of Logan and 
North Logan that are immediately adjacent to the alignments. 


5.2.1 Community Resources 


This section describes how the project alternatives would affect community resources 
including public facilities, schools and universities, and other public amenities in the study 
area. Recreation resources are discussed in Section 5.2.5, Recreation. Construction impacts to 
community resources are discussed in Section 5.4.2.1, Community Resources, Quality of 
Life, Landscape Resources, and Scenic Beauty. 


5.2.1.1 Laws, Policies, and Direction 


The EWPP regulation and guidelines and other NRCS guidelines do not provide any policies 
specific to community resources. The NRCS guidance states that NRCS should administer its 
programs in a way that considers environmental quality equal to economic, social, and other 
factors in decision-making (General Manual, Title 190, Part 410.3[b][III]). This section 
evaluates how each alternative would affect community resources as they relate to the social 
environment. 


5.2.1.2 No-Action Alternative 


Because this alternative would not result in any physical changes to the LN Canal (the canal 
would continue to not carry irrigation water), it is not expected to affect use of any land 
currently committed to community facilities or affect access to community resources. The 
No-Action Alternative would not involve repairing the 2009 landslide area or purchasing 
structures along the historically unstable area of the Logan Bluff along Canyon Road. The 
No-Action Alternative would not affect access to community resources such as emergency 
facilities, municipal services, or public gathering places. 
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5.2.1.3 Purple Alternative 


The Purple Alternative would not require the use of or 
affect access to land associated with any emergency 
service facilities, schools, or other public amenities such 
as post offices, museums, or churches. The Purple 
Alternative would not require the relocation of any 
businesses but would require relocating people living in 
14 structures along Canyon Road and modifying one 
publicly maintained bridge crossing of the LHPS Canal at 
Cedar Heights Drive. No relocations are anticipated along 
the LHPS Canal. 


Table 3-1, Proposed Structure Acquisitions along the 
North Side of Canyon Road in Logan, and Figure 3-5, 
Parcels From Which Structures Would Be Acquired, show the location of the 14 privately 
owned properties between about 750 East and 1100 East along the north side of Canyon Road 
that would be affected by the structure acquisition. 


Cumulative and Long-Term Effects. The Purple Alternative would require acquiring 
residential structures along Canyon Road and relocating people living in them. Because there 
is currently ample housing available in the region, this impact is not expected to contribute to 
a cumulative demand for housing and associated community resources such as new roads, 
emergency services, or other public amenities. The Purple Alternative is not expected to have 
any other long-term effects on community resources, so it would not contribute to any 
cumulative impacts on community resources in the region. 


5.2.1.4 Orange Alternative 


As with the Purple Alternative, the Orange Alternative 
would not require the use of or affect access to land 
associated with any emergency service facilities, schools, 
or other community facilities. The Orange Alternative 
would not require the relocation of any businesses but 
would require relocating people living in 14 structures 
along Canyon Road and modifying four publicly 
maintained bridge crossings of the LHPS Canal at Cedar 
Heights Drive, 1770 East, 1900 East, and Cottonwood 
Lane. Table 3-1, Proposed Structure Acquisitions along 
the North Side of Canyon Road in Logan, and Figure 3-5, 
Parcels From Which Structures Would Be Acquired, 
show the location of the 14 privately owned properties 
between about 750 East and 1100 East along the north side of Canyon Road that would be 
affected by the structure acquisition. No relocations along the LHPS Canal are anticipated. 


How would the Purple 
Alternative affect community 
resources? 


The Purple Alternative would 
require modifying one bridge 
crossing of the LHPS Canal. This 
alternative would also require the 
acquisition of 14 residential 
structures, which would require 
relocating the people living in 
those structures. 


 


How would the Orange 
Alternative affect community 
resources? 


The Orange Alternative would 
require modifying four bridge 
crossings of the LHPS Canal. This 
alternative would also require the 
acquisition of 14 residential 
structures, which would require 
relocating the people living in 
those structures. 
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Cumulative and Long-Term Effects. The Orange Alternative would require acquiring 
residential structures and relocating people living in them. Because there is currently ample 
housing available in the region, this impact is not expected to contribute to a cumulative 
demand for housing and associated community resources such as new roads, emergency 
services, or other public amenities. The Orange Alternative is not expected to have any other 
long-term effects on community resources, so it would not contribute to any cumulative 
effects on community resources in the region. 


5.2.1.5 Blue Alternative 


The Blue Alternative would not require the use of or 
affect access to land associated with any emergency 
service facilities, schools, or other community facilities. 
The Blue Alternative would not require the relocation of 
any businesses but would require relocating people living 
in 14 structures along Canyon Road. Table 3-1, Proposed 
Structure Acquisitions along the North Side of Canyon 
Road in Logan, and Figure 3-5, Parcels From Which 
Structures Would Be Acquired, show the location of the 
14 privately owned properties between about 750 East 
and 1100 East along the north side of Canyon Road that would be affected by the structure 
acquisition. 


Cumulative and Long-Term Effects. The Blue Alternative would require acquiring 
residential structures and relocating people living in them. Because there is currently ample 
housing available in the region, this impact is not expected to contribute to a cumulative 
demand for housing and associated community resources such as new roads, emergency 
services, or other public amenities. The Blue Alternative is not expected to have any other 
long-term effects on community resources, so it would not contribute to any cumulative 
impacts on community resources in the region. 


5.2.1.6 Summary of Impacts and Mitigation 


The No-Action Alternative would not affect any community resources. None of the action 
alternatives would affect access to community facilities or affect any community facility 
buildings or properties. All of the action alternatives include the acquisition of structures 
from 14 properties, which would affect the community along Canyon Road. Because NRCS 
and the SLO would fairly compensate affected residents and because the affected properties 
are isolated in a small area, this impact would not significantly affect the community of Logan. 


No mitigation is proposed. 


How would the Blue 
Alternative affect community 
resources? 


This alternative would require the 
acquisition of 14 residential 
structures, which would require 
relocating the people living in 
those structures. 
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5.2.2 Quality of Life 


This section describes how the project alternatives would affect the quality of life and public 
safety in the study area. The overall hazard potential of each alternative is discussed in 
Section 5.6, Hazard Potential of Each Alternative. Construction impacts on quality of life are 
discussed in Section 5.4.2.1, Community Resources, Quality of Life, Landscape Resources, 
and Scenic Beauty. 


Some residents in the study area value the appearance and presence of the canal system, 
believe that it is an important part of the area’s cultural history, and consider it a community 
amenity. People who live along the canal feel that the canal contributes to their quality of life 
and enjoyment of their properties. These residents and landowners feel that any changes to 
the canal’s appearance or function would reduce their quality of life. 


Public safety contributes to quality of life. While many residents value the canals as an 
amenity, others feel that the existing open canal system poses a hazard to public safety. 


5.2.2.1 Laws, Policies, and Direction 


The EWPP regulations and guidelines and other NRCS guidelines do not provide any policies 
specific to quality of life. The NRCS guidance states that NRCS should administer its 
programs in a way that considers environmental quality equal to economic, social, and other 
factors in decision-making (General Manual, Title 190, Part 410.3[b][III]). 


5.2.2.2 No-Action Alternative 


Under the No-Action Alternative, the LN Canal would not carry irrigation water but would 
carry stormwater. The LHPS Canal would continue to function as it has historically, carrying 
irrigation water and stormwater. This alternative would not result in any changes to the canal 
system, so it would not affect the quality of life of people who feel that the LHPS Canal is an 
amenity to the community and positively affects their enjoyment of their properties. 
However, people living along the LN Canal might feel that having less water in the canal 
during the irrigation season affects the enjoyment of their properties. 


Under this alternative, both canals would remain open, and the section of the LN Canal 
downstream of the Laub Diversion would be abandoned in place. The open canals would 
continue to pose a safety risk due to open water. 


North Logan is dominated by low-density residential development, and many residents enjoy 
the rural feel of the community. Owners of agricultural properties in North Logan who have 
historically relied on the LN Canal for delivery of irrigation water would have to modify use 
of their land (such as change to dry farming, or stop farming altogether and sell or develop 
their land for other purposes) if water delivery is not restored. Since the No-Action Alterna-
tive would not restore water delivery capability to the LN Canal, people who have historically 
relied on the canal might feel that this alternative would reduce their quality of life. This 
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alternative would not involve purchasing structures along a historically unstable section of 
the Logan Bluff along Canyon Road, so risks to life and property would continue to be a 
concern of people living along this area of the bluff. Continued exposure to these risks could 
affect the quality of life for these residents. 


5.2.2.3 Purple Alternative 


Under the Purple Alternative, about 2.4 to 2.6 miles of 
the LHPS Canal would be enclosed in a box culvert, and 
use of about 1 mile of the LN Canal would change with 
water delivery using a pressure pipe instead of an open 
canal. Of the 2.4 to 2.6 miles of the LHPS Canal that 
would be enclosed, about 0.8 to 1.0 mile is in an area 
where the canal contributes to people’s perception of 
quality of life (between the Logan Golf & Country Club 
and Lundstrom Park/1500 North). 


Residents and landowners who associate a positive 
quality of life with the existing canal system might feel 
that these changes reduce their quality of life. However, 
this alternative would allow ongoing agricultural production to continue, so it would benefit 
residents who feel that agricultural land uses contribute to a positive quality of life. 


This alternative would eliminate safety hazards associated with an open LHPS Canal between 
the LHPS Canal POD and Lundstrom Park/1500 North. However, the LHPS Canal would 
remain open downstream of Lundstrom Park/1500 North. This downstream section is 
accessible in many places, and some residents might feel that it continues to pose a safety 
hazard, especially to small children who might live or play near the canal. 


Under this alternative, the LN Canal would remain open but would carry less water. Some 
residents might feel that this open canal would continue to pose a safety hazard. The LN 
Canal would carry all of the irrigation water placed into it downstream of about 1500 North, 
so this section would continue to pose a safety hazard due to open water as it has historically. 


The Purple Alternative includes purchasing and demolishing structures from 14 properties 
and relocating the people living in them but does not otherwise address the landslide area 
along the LN Canal at about 970 East. This part of the LN Canal would be abandoned in 
place, and any future stabilization of the area would need to be planned and implemented 
through a separate process. Removing the structures would reduce the risk of loss of life or 
property damage associated with future slope failure along this part of the Logan Bluff, but it 
would adversely affect the quality of life of those residents who are relocated. The remainder 
of the people living along this section of the canal would be safer than they would be if the 
canal were still carrying water, but the area would continue to pose a safety risk, since this 
area of the Logan Bluff would remain unstable. 


How would the Purple Alterna-
tive affect quality of life? 


This alternative would enclose 
about 1 mile of the LN Canal and 
about 2.4 to 2.6 miles of the LHPS 
Canal. This alternative would 
allow ongoing agricultural 
production to continue and would 
remove structures at greatest risk 
from future instability along the 
Logan Bluff. 
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If the slope were to fail in the future, the resulting incident could still damage other occupied 
structures in the area (such as those on the south side of Canyon Road), but the extent and 
type of damage would depend on the severity of the incident. So, while the Purple Alternative 
would address some of safety hazards associated with conveying water along the Logan 
Bluff, it would not fully address the bluff’s historic instability or guarantee the complete 
safety of the people living in the area. This could affect the quality of life of people who 
continue to live near the historically unstable area. 


5.2.2.4 Orange Alternative 


The impacts on quality of life from the Orange 
Alternative would be similar to those from the Purple 
Alternative except that, under the Orange Alternative, 
between 4.9 and 5.2 miles of the LHPS Canal would be 
enclosed in a box culvert. Additionally, water delivery for 
3.1 to 3.4 miles of the LN Canal would change from 
using an open canal to using a pressure pipe. Of the 4.9 to 
5.2 miles of the LHPS Canal that would be enclosed, 
between 3.3 and 3.6 miles are in an area where the canal 
contributes to people’s perception of quality of life. 


As described for the Purple Alternative, residents and 
landowners might feel that these changes reduce their 
quality of life, but residents who feel that agricultural 
land uses contribute to a positive quality of life would probably recognize a benefit. 


The Orange Alternative would also eliminate safety hazards associated with an open LHPS 
Canal, but for a longer distance than with the Purple Alternative. Under the Orange 
Alternative, the benefit would extend to either 2900 North or 3100 North. The canal would 
remain open downstream of 2900 North or 3100 North and would continue to pose safety 
risks associated with an open canal. The section of the LN Canal for which the use would 
change would also be longer, since the pressure pipe would be installed upstream of either 
2900 North or 3100 North. The LN Canal would remain open downstream of either 2900 
North or 3100 North and would continue to pose a safety hazard as it has historically. 


Finally, as described for the Purple Alternative, acquiring structures from 14 properties along 
the north side of Canyon Road would address some of the future risk to life and property 
along an unstable part of the Logan Bluff but would affect the quality of life of relocated 
residents. Some safety risk would remain for people living near the historically unstable area, 
which could affect the quality of life of people who continue to live near the historically 
unstable area. 


How would the Orange Alter-
native affect quality of life? 


This alternative would enclose 
between 4.9 and 5.2 miles of the 
LHPS Canal and between about 
3.1 and 3.4 miles of the LN Canal. 
This alternative would allow 
ongoing agricultural production to 
continue and would remove 
structures at greatest risk from 
future instability along the Logan 
Bluff. 
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5.2.2.5 Blue Alternative 


Under the Blue Alternative, the LHPS Canal would not 
be enclosed, so the quality of life impacts described for 
the Purple and Orange Alternatives would not occur. The 
LHPS Canal would remain open and would continue to 
pose a safety hazard due to open water as it has 
historically. 


The Blue Alternative would convert about 1.7 miles of 
the LN Canal to piped flow, which would eliminate the 
safety hazards associated with an open canal through this 
reach. The canal would remain open downstream of 
about 400 North and would continue to pose a safety 
hazard due to open water as it has historically. 


Some area residents who live along or near the LN Canal 
in this reach might feel that enclosing the canal would 
change the feel of the area and reduce their quality of life. However, as described for the 
Purple and Orange Alternatives, this alternative would restore irrigation water delivery, and 
residents who feel that agricultural land uses contribute to a positive quality of life would 
probably recognize a benefit. 


Because this alternative would traverse a historically unstable area and would address 
instability only along the LN Canal alignment (and not along the entire Logan Bluff), people 
living below and adjacent to the canal would still be at risk from landslides (Section 3.2.4, 
Blue Alternative: Reconstruct LN Canal, and Section 5.6, Hazard Potential of Each 
Alternative, describe the instability of the area). As described in Section 1.1.2.1, Emergency 
Watershed Protection Program, EWPP funds cannot be used to address hazards that existed 
before the disaster that is the focus of the EWPP assistance. Since the Logan Bluff area is 
historically unstable regardless of the presence of the LN Canal, NRCS cannot include 
stabilization of the entire bluff area as part of the Blue Alternative. 


Like the Purple and Orange Alternatives, the Blue Alternative includes purchasing and 
demolishing structures from 14 properties and relocating the people living in them. This 
action would reduce the risks to life and property associated with future slope failure along 
this part of the Logan Bluff, but it would adversely affect the quality of life of those residents 
who are relocated and who place a value on the open canal near their properties. However, 
because of the historic instability of this area along the Logan Bluff, the risk of future 
landslides would remain. 


If the slope were to fail in the future, the resulting incident could still damage other occupied 
structures in the area (such as those on the south side of Canyon Road), but the extent and 
type of damage would depend on the severity of the incident. So, while the Blue Alternative 
would address some of safety hazards associated with the Logan Bluff, it would not fully 
address its historic instability or guarantee the complete safety of the people living in the 


How would the Blue Alterna-
tive affect quality of life? 


This alternative would not enclose 
the LHPS Canal but would 
enclose about 1.7 miles of the LN 
Canal. This alternative would 
allow ongoing agricultural pro-
duction to continue, would 
address some of the instability 
along the LN Canal alignment, 
and would remove structures at 
greatest risk from future instability 
along the Logan Bluff. 
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area. Knowing that irrigation water is being conveyed through this historically unstable area 
might adversely affect the quality of life of some people living near the new pipeline. 


5.2.2.6 Cumulative and Long-Term Effects 


Urbanization within the region has occurred from early Euro-American settlement through 
the present and will likely continue. Changes to the canal system under any of the action 
alternatives would contribute to the ongoing urbanization of the Logan and North Logan 
areas. This urbanization, which includes effects such as traffic, noise, and development of 
previously undeveloped areas, could affect people’s perception of quality of life. These 
changes in quality of life due to urbanization would take place even without the proposed 
action. People living along the canals might feel that the proposed action adversely affects 
their quality of life, but these individual effects are not expected to significantly contribute to 
regional, ongoing changes that are affecting quality of life in the study area. The change in 
the canal system is not expected to cause long-term effects or adverse cumulative effects on 
quality of life. 


All three of the action alternatives would address some of the risk associated with people 
living along a part of the Logan Bluff that is unstable, could fail in the future, and could cause 
loss of life or property damage. The City of Logan has already purchased five properties in 
the same area because of the existing risk. The removal of structures from another 
14 properties would contribute to the safety of the area but would not improve or worsen any 
safety conditions that are considerable on a regional cumulative basis. 


5.2.2.7 Summary of Impacts and Mitigation 


The No-Action Alternative would not restore water delivery to most of the LN Canal, so the 
canal would no longer serve as an open-water feature that some residents feel is a community 
asset. The No-Action Alternative would not change the LHPS Canal, so landowners along 
that canal would not experience a change in the open-water feature and associated quality of 
life benefits and safety risk. Under the No-Action Alternative, the historically unstable area of 
the Logan Bluff along Canyon Road would continue to pose risks to residents living in the 
area; this continued risk could affect the quality of life of these residents. The No-Action 
Alternative would not acquire any properties or address the 2009 landslide site, but it would 
not reintroduce irrigation water to the unstable slope. However, people living in the area 
might still feel that their quality of life is reduced because of the continued risk. 


The Purple and Orange Alternatives would re-establish some use of the LN Canal, but, since 
the irrigation water would be in a pipe upstream of the discharge points, these alternatives 
would reduce the amount of open water in the LN Canal. This could adversely affect the 
quality of life of people living along the LN Canal who feel that an open canal contributes 
positively to their quality of life. Even with a small amount of water in the LN Canal, it could 
still pose a drowning hazard. The Purple and Orange Alternatives would enclose reaches of 
the LHPS Canal that some local residents and landowners feel provide a quality of life benefit 
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as an open canal, but enclosing the canal could also reduce the drowning hazard along some 
areas of the canal. 


All of the action alternatives would acquire structures from 14 properties along the Logan 
Bluff. Affected residents might feel that being relocated adversely affects their quality of life. 
The Purple and Orange Alternatives would not reintroduce irrigation water delivery through 
the historically unstable area but would not otherwise address the remaining instability. 
People who continue to live along the Logan Bluff on Canyon Road would be safer than they 
would be if the canal were still carrying water, but the area would continue to pose a safety 
risk since this area of the Logan Bluff would remain unstable. 


The Blue Alternative would repair the 2009 landslide site and reintroduce water delivery 
through the historically unstable area; while the repair would address some of the hazard, the 
slope above the canal would still be at risk of failure in the future. Under all of the action 
alternatives, the continued risk of slope failure (landslide only for Purple and Orange 
Alternatives or landslide and possible flooding for the Blue Alternative) could adversely 
affect the quality of life of people who continue to live along this segment of Canyon Road. 


Because quality of life effects are subjective and the proposed action is not expected to 
significantly improve or reduce the quality of life of residents living in the study area, no 
mitigation is proposed. 


5.2.3 Environmental Justice 


This section summarizes the expected long-term impacts 
of the project alternatives on environmental justice 
populations in the study area. Short-term construction 
impacts are discussed in Section 5.4.2.2, Environmental 
Justice. 


The project team used the demographic and income 
information presented in Appendix C4, Demographics 
and Environmental Justice, to identify potential 
environmental justice populations (either low-income or 
minority populations) in the study area. For the purpose 
of this EIS, environmental justice populations are census 
blocks or block groups having a proportion of people living in poverty or a proportion of 
minorities that is at least 10 percentage points higher than the county average. 


As described in Appendix C4, eight block groups had poverty levels that were at least 
10 percentage points higher than the county average of 13.5%, while 22 blocks had a 
percentage of minority persons that was at least 10 percentage points higher than the county 
average of 20.3%. 


All low-income and most minority populations are concentrated west of 1200 East and south 
of 1400 North in Logan. In addition, some minority populations are west of 800 East and 


What are census tracts, blocks, 
and block groups? 


Census data are reported for larger 
geographic areas called census 
tracts and smaller areas within the 
census tracts called blocks. A 
block group is a cluster of census 
blocks having the same first digit 
of their four-digit identifying 
numbers within a census tract. 
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south of 1800 North, east of 1600 East and south of 1900 North, west of 1600 East and south 
of 1500 North, and east of 1200 East and north of US 89. Much of the area where low-
income and minority populations are located is student housing for USU. 


As explained in Appendix C4, some of the population in the study area has limited English 
proficiency. Spanish is the most-spoken language among people who speak a language other 
than English. In order to comply with Executive Order 12898, Federal Actions To Address 
Environmental Justice in Minority Populations and Low-Income Populations, and USDA DR 
5600-2, Environmental Justice, reasonable measures should be taken during public 
involvement to ensure that this part of the population has meaningful access to meetings and 
information regarding this proposed action. 


5.2.3.1 Laws, Policies, and Direction 


Executive Order 12898 and DR 5600-2 require impacts to low-income, minority, and tribal 
populations as a result of a project to be evaluated. If these populations are near or within the 
study area, they have to be provided the opportunity to comment before decisions are 
rendered on, allowed to share in the benefits of, not excluded from, and not affected in a 
disproportionately high and adverse manner by government programs and activities affecting 
human health or the environment. Therefore, Executive Order 12898 and DR 5600-2 were 
considered during the analysis of impacts to environmental justice populations in the study 
area as a result of each alternative. 


5.2.3.2 No-Action Alternative 


Under the No-Action Alternative, no low-income or minority populations would be affected 
by not re-establishing irrigation water delivery using the LN Canal. Therefore, there would be 
no disproportionately high and adverse environmental or human health impacts to low-
income and minority populations in the study area as a result of the No-Action Alternative. In 
addition, no measures would be taken in regard to populations with limited English 
proficiency. 


5.2.3.3 Action Alternatives 


Operation of the modified LHPS and/or LN Canals would 
not result in disproportionately adverse effects to the 
quality of life, environment, or mobility of low-income or 
minority populations. All people would experience the 
same effects described in this chapter regardless of race, 
ethnicity, or income. Construction impacts to 
environmental justice populations are discussed in 
Section 5.4.2.2, Environmental Justice. 


How would the action alterna-
tives affect environmental 
justice populations? 


The action alternatives would not 
cause disproportionately adverse 
effects to environmental justice 
populations. 
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5.2.3.4 Cumulative and Long-Term Effects 


Because none of the action alternatives would have a disproportionate effect on low-income 
or minority populations in the study area, the proposed action would not cause a long-term or 
cumulative effect on environmental justice populations. 


5.2.3.5 Summary of Impacts and Mitigation 


Because operation of the action alternatives would not affect environmental justice 
populations differently than they would affect all non–environmental justice populations, 
none of the alternatives would have disproportionately high adverse impacts on any 
environmental justice populations. No mitigation is proposed. 


5.2.4 Economics 


This section examines the economic impacts of either restoring the LN Canal so that 
shareholders have access to water according to their water rights or not restoring the canal 
under the No-Action Alternative. Construction impacts to economics are discussed in Section 
5.4.2.3, Economics. 


5.2.4.1 Laws, Policies, and Direction 


The NRCS Environmental Compliance Handbook requires that a social and economic 
analysis is conducted to identify areas of potential conflict in the human environment. 


5.2.4.2 No-Action Alternative 


As noted in Section 4.3.3.1, Employment, Cache County is an agricultural-based community. 
The irrigation canals in the county and the study area provide an important resource needed to 
sustain the agricultural component of the local economy. Since the 2009 landslide that 
damaged the LN Canal, some LN Canal shareholders have had very limited access to 
irrigation water provided through a temporary system (for a description of the temporary 
system used in 2009 and 2010, see Section 2.1.2.2, Operation of the LN and LHPS Canals). 
Without irrigation water, shareholders have lost and would continue to lose the economic 
benefit that is normally received from the use of LN Canal irrigation water. 


Under the No-Action Alternative, the LN Canal would not be restored, and shareholders 
would not be able to capitalize on their shares. Without irrigation water, shareholders would 
lose crop production value. NRCS has conducted an analysis that examined the economic 
benefit of the LN Canal’s irrigation water (Appendix C3, NRCS Economic Analysis 
Calculations). This analysis is based on the percent of land in Cache County that is currently 
used for various types of crops, the market value of crops, and the production value 
associated with irrigated cropland (Utah Department of Agriculture and Food, no date; USU 
Extension 2005; USDA NRCS 2010c). 
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According to the NRCS analysis, LN Canal shareholders using the section of the LN Canal 
from its POD to about 3100 North own 4,748 acres of land that are irrigated for agricultural 
use. Based on this area and the market prices for crops in 2009, NRCS estimated that the LN 
Canal provides an annual benefit of about $995,000 in terms of crop production for irrigated 
farming versus dryland farming for the LN Canal shareholders. Over the 50-year planning 
period for the Logan Northern Canal Reconstruction project, this overall benefit in 
agricultural revenue would be about $20,934,0001


Other impacts under the No-Action Alternative that would have associated costs include the 
loss of water for municipal irrigation and culinary uses. Loss of irrigation water for such 
facilities as parks and golf courses would require the municipalities in the study area to find 
other sources of water. Culinary water could replace irrigation water from the canal but at 
additional costs to the municipalities and other users. 


 and would be considered a “lost” benefit 
under the No-Action Alternative. Besides this direct loss of agricultural revenue, other 
indirect effects could occur, such as losses of revenue for area businesses that are associated 
with agricultural production, such as farm implement and seed and fertilizer dealers. 


In addition to the loss of revenue from crop production, without the LN Canal irrigation 
water, shareholders and the community would lose other benefits associated with their shares. 
These benefits include such things as the ability to water landscaping or to support industrial 
uses. The value of water rights and shares varies throughout Cache Valley and can be 
difficult to quantify. Most likely, under the No-Action Alternative, the value of water rights 
and shares associated with the LN Canal would not be totally lost from the community. 


An economic benefit to the No-Action Alternative would be the use of the LN Canal for 
conveying stormwater. This could save the Cities of Logan and North Logan the expense of 
constructing a new municipal stormwater system or expanding the existing system. 


5.2.4.3 Purple Alternative 


The Purple Alternative would restore the LN Canal and 
allow shareholders to continue to receive the benefits 
associated with crop production and water rights. 
Therefore, no loss of revenue due to losses in crop 
production is expected as a result of this alternative. 


The Purple Alternative would provide an opportunity for 
shareholders between 400 North and 1500 North to 
convert to sprinkler irrigation without needing power to 
operate pumps. However, since few of these shareholders 
use pumps to take water from the canal, the energy cost 
benefit would be minor. 


                                                      
1 This benefit was calculated using a discount rate of 4.125%. 


How would the Purple 
Alternative affect economics? 


The Purple Alternative would not 
adversely affect the local 
economy. Providing the ability for 
shareholders using flood irrigation 
to convert to sprinkler irrigation 
could cause minor economic 
benefits. 
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5.2.4.4 Orange Alternative 


The Orange Alternative would also restore the LN Canal 
and allow shareholders to continue to receive the benefits 
associated with crop production and water rights. This 
alternative would place the LN Canal irrigation water in a 
pressure pipe along the existing LN Canal between 400 
North and either 2900 North or 3100 North, which would 
eliminate the need for shareholders to operate pumps. As 
described in Section 5.2.7, Energy, these pumps currently 
require 1,000 horsepower for 8 hours each day during the 
6-month irrigation season. By eliminating this pumping, 
shareholders would save about 1,073,826 kWh each year, 
which would result in a savings of about $48,644 per year. Detailed cost information about 
the cost to operate pumps along the LN Canal is included in Appendix C2, Alternatives 
Development Cost Estimates. 


5.2.4.5 Blue Alternative 


The Blue Alternative would restore water delivery to the 
LN Canal and allow shareholders to continue to receive 
the benefit associated with crop production and water 
rights. Therefore, no economic impact due to crop 
production losses is expected. 


5.2.4.6 Cumulative and Long-Term Effects 


Because none of the action alternatives would cause an adverse impact on the local economy, 
no cumulative adverse or long-term economic effects would result from the construction of 
any of the action alternatives. However, since all of the action alternatives would support 
long-term agricultural production, they would contribute to the long-term economic health of 
the Cache Valley economy. 


5.2.4.7 Summary of Impacts and Mitigation 


The No-Action Alternative would cause adverse effects to the local economy because of loss 
of revenue from agricultural production. This alternative would, however, enable the Cities of 
Logan and North Logan to use the LN Canal for conveying stormwater, which could save or 
reduce expenses associated with constructing a new system or expanding the existing system. 


The Orange Alternative would result in an economic benefit because many LN Canal 
shareholders between 400 North and either 2900 North or 3100 North would be able to 
convert to pressurized sprinkler systems. By converting to pressurized systems, shareholders 
would not need an outside energy source to operate pumps for sprinkler systems. Because 


How would the Orange 
Alternative affect economics? 


The Orange Alternative would not 
adversely affect the local 
economy. Providing the ability for 
shareholders using flood irrigation 
to convert to sprinkler irrigation 
could cause substantial economic 
benefits. 


How would the Blue 
Alternative affect economics? 


The Blue Alternative would not 
cause adverse or beneficial effects 
to the local economy. 
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most of the shareholders between 400 North and 1500 North use flood irrigation and 
generally don’t use pumps that are expensive to operate, the same type of conversion benefit 
for the Purple Alternative would be minor compared to that of the Orange Alternative. 


5.2.5 Recreation 


This section describes impacts to recreation in the study area. Recreation resources include 
parks and open spaces, trails, private facilities such as the Logan Golf & Country Club, the 
Uinta-Wasatch-Cache National Forest, and recreation activities such as floating and wading 
in the canals and hiking and biking along the canals. Potential construction impacts to 
recreation are discussed in Section 5.4.2.4, Recreation. 


5.2.5.1 Laws, Policies, and Direction 


The NRCS Environmental Compliance Handbook does not provide direction for evaluating 
how a proposed action might affect recreation activities or facilities. However, because 
recreation is an important part of the social environment and NRCS must evaluate the 
socioeconomic impacts of the proposed action, Section 5.2.5 reviews how each alternative 
might affect recreation in the region. 


USFS is a cooperating agency for this EIS. Recreation is an important function of National 
Forest System land such as that in Logan Canyon. 


5.2.5.2 No-Action Alternative 


The No-Action Alternative would not affect recreation 
use of National Forest System land in Logan Canyon, city 
parks and trails, or private recreation facilities. The No-
Action Alternative would not repair the 2009 landslide 
area. People have historically used the canal maintenance 
roads as trails, even though such use has not been 
authorized by the Logan & Northern Irrigation Company 
or the City of Logan. 


Under the No-Action Alternative, people would probably 
continue to use sections of the trail along the Logan Bluff 
that are intact but would avoid the landslide area since it 
would remain impassable. However, the City of Logan 
has identified a potential future public trail that would 
connect to an existing city-maintained trail and that 
would follow the LN Canal alignment through the Logan 
Bluff. If the City were to authorize and construct the trail, its construction and maintenance 
would need to address the stability of the section that travels though the 2009 landslide area. 


How would the Purple 
Alternative affect recreation? 


The Purple Alternative would 
directly affect National Forest 
land in Logan Canyon, 
unauthorized use of the LHPS 
Canal between the POD and 
Lundstrom Park, and the golf 
course property. It would also 
cross over the Bonneville 
Shoreline Trail in Logan. The 
Purple Alternative would not 
cause long-term effects to 
recreation use of these resources. 
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5.2.5.3 Purple Alternative 


The Purple Alternative runs through National Forest System land in Logan Canyon, the golf 
course, Ray Hugie Park, and Lundstrom Park and crosses over the Bonneville Shoreline 
Trail. The Purple Alternative would also cross proposed trail alignments that begin at the 
Bonneville Shoreline Trail and connect to Lundstrom Park and that run along 1500 North 
between about 1600 East and 1200 East (Figure 5-1). 


Impacts Associated with Constructing the Box Culvert between the LHPS 
Canal POD and Lundstrom Park/1500 North 


Constructing the box culvert between the LHPS Canal POD and Lundstrom Park/1500 North 
would permanently change National Forest System land and land in the golf course in Logan. 
This alternative would also permanently affect unauthorized recreation use of the LHPS 
Canal easement. USFS would require a special-use permit for the activity on National Forest 
System land and would assign permit conditions and appropriate mitigation as part of the 
permit. Most of the section of the LHPS Canal that is on National Forest System land is on a 
steep rock slope that is not normally used for recreation, so permit conditions would probably 
address activity that could affect people traveling in the canyon to access recreation sites or 
people using the Riverside Trail. 


The City of Logan, UDOT, and the Logan, Hyde Park and Smithfield Canal Company 
recently installed a fence along part of the LHPS Canal near where the canal crosses under 
US 89 to discourage unauthorized use of the canal between the LHPS Canal POD and the 
canyon mouth. Enclosing the canal in a box culvert would prevent rather than discourage uses 
such as tubing and wading in the canal and would be consistent with how USFS manages 
land along the canal in the canyon. Even though this type of recreation use of the canal is 
unauthorized, it would be permanently lost with enclosure of the canal. 


After leaving the canyon, the canal passes through the golf course. This is a privately 
operated facility on land owned by the State of Utah (USU) and leased to the golf course 
operator. The golf course currently uses the canal as a water feature and amenity. According 
to the golf course operator, enclosing the canal would adversely affect operation of the golf 
course by requiring parts of the golf course to be reconstructed. 


Constructing the box culvert would affect a reach of the canal that passes into Lundstrom 
Park. The box culvert would not affect park use, but park visitors might feel that the loss of 
the open water negatively affects their recreation experience. Enclosing this reach of the 
canal would also result in the permanent loss of unauthorized uses such as tubing and wading 
between the golf course and Lundstrom Park/1500 North. 


The Purple Alternative would not affect the ability to construct the planned trail along 1500 
North between about 1600 East and 1200 East. The trail could still be constructed next to the 
existing roadway. 
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Figure 5-1. Alternative Alignments and Recreation Resources 
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Currently, the canal easement is not available for legal recreation use. However, residents of 
the area have historically used this reach of the LHPS Canal and areas downstream for 
activities such as walking and bicycling along the canal and wading and tubing in the canal. 
While enclosing the canal would prevent unauthorized uses such as tubing and wading, it 
would probably not affect using the canal easement for walking and bicycling. Cache County 
does not have formal plans to create a linear park along the canal but has stated that it intends 
to consider options for developing a recreation corridor along the canal and thereby establish 
a way for people to legally use the canal easement. Putting this reach of the LHPS Canal in a 
culvert would not prevent establishing a trail along the easement in the future. 


Impacts Associated with the Water-Control Structure and Underground 
Pipeline at Lundstrom Park/1500 North 


The Purple Alternative includes constructing a water-control structure at and installing a 
pipeline through Lundstrom Park. The water-control structure would be entirely within the 
canal and would not affect any land in Lundstrom Park. The pipeline, which would connect 
into a headgate at the water-control structure, would be installed underground and would not 
affect long-term use of the park. 


Impacts Associated with the Water-Control Structure at the LN Canal and 
Service Pipeline between 400 North and 1500 North 


The water-control structure would be entirely in the canal easement but would not 
permanently affect existing unauthorized recreation use in the area. The service pipeline, 
which would be placed underground, would not prevent establishing a trail along the LN 
Canal in the future. 


Impacts Associated with the Service Pipeline between the LN Canal POD and 
the Laub Diversion 


The reach of the LN Canal between Canyon Road and 600 East has also been historically 
used for unauthorized recreation activity such as hiking and bicycling along the canal. The 
City of Logan has identified the canal easement as a future trail but to date has not established 
a legal easement along the canal for this future use. 


The 2009 landslide curtailed but has not prevented unauthorized use of the LN Canal 
easement between the LN Canal POD and 600 East. Scoping comments on the subject 
indicate that many residents would like the ability to use the existing informal trail along the 
entire section. This alternative does not include any work at the 2009 landslide site and would 
not restore the connectivity of this trail. If the City of Logan wants to establish a trail in the 
future, it would need to repair the trail so that it could be safely used. 
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Cumulative and Long-Term Effects 


The Purple Alternative would change some formal, legal recreation resources but would not 
affect the long-term use of these resources or others in the study area. Changes to the LHPS 
Canal and LN Canal would affect unauthorized recreation use, but this change is not expected 
to contribute to or cause cumulative effects related to the loss of a recreation feature or 
prevent establishing a trail system along the canal easements in the future. People living in 
the area could still use existing legal trails and parks and could probably continue to access 
the canal easement. 


5.2.5.4 Orange Alternative 


The Orange Alternative runs through National Forest 
System land in Logan Canyon; the golf course, Ray 
Hugie Park, and Lundstrom Park in Logan; and Elk 
Ridge Park in North Logan. 


Along the LHPS Canal, this alternative crosses over the 
Bonneville Shoreline Trail in Logan. The Orange 
Alternative also crosses proposed trail alignments that 
begin at the Bonneville Shoreline Trail and connect to 
Lundstrom Park and proposed alignments along 1500 
North, 1900 North, 2300 North, 2700 North, 1600 East, 
and 3100 North in North Logan. Along the LN Canal, the 
Orange Alternative crosses over proposed trail 
alignments along 1550 North, 1900 North, 2200 North, 
2500 North, about 1150 East, 2750 North, and 1200 East 
in North Logan. 


Impacts Associated with Constructing the Box Culvert between the LHPS 
Canal POD and either 2900 North or 3100 North 


The box culvert between the LHPS Canal POD and Lundstrom Park/1500 North would cause 
the same permanent impacts to National Forest System land and the golf course as the Purple 
Alternative. Under the Orange Alternative, the box culvert would continue north to either 
2900 North or 3100 North. Constructing a box culvert along the reach between Lundstrom 
Park/1500 North and 2900 North/3100 North would not permanently affect any additional 
developed recreation resources. Like the Purple Alternative, the Orange Alternative would 
permanently affect unauthorized recreation use of the LHPS Canal easement. 


The reach of the box culvert between Lundstrom Park/1500 North and 2900 North/3100 
North would cross over several trail alignments proposed by the City of North Logan. 
Installing the culvert would not affect the City’s ability to construct these trails in the future. 


How would the Orange 
Alternative affect recreation? 


The Orange Alternative would 
directly affect National Forest 
System land in Logan Canyon, 
unauthorized use of the LHPS 
Canal between the POD and either 
2900 North or 3100 North, and the 
golf course property. It would also 
cross over the Bonneville 
Shoreline Trail in Logan. The 
Orange Alternative would not 
cause long-term effects to 
recreational use of these 
resources. 
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The City of North Logan currently identifies the LHPS Canal as having a trail. As discussed 
in Section 5.2.5.3, Purple Alternative, using the canal easement is currently unauthorized, but 
Cache County has stated that it would consider options to establish a legal trail (linear park) 
along the canal in the future. Constructing the box culvert would not prevent Cache County 
from establishing this future trail. 


Impacts Associated with Water-Control Structures at the LHPS Canal and LN 
Canal and an Underground Pipeline at either 2900 North or 3100 North 


The water-control structure at either 2900 North or 3100 North on the LHPS Canal would not 
permanently affect the use of pocket parks at about 2950 North and 3100 North. 


If the 3100 North option is selected, constructing the pipeline between the LHPS Canal and 
the LN Canal would follow proposed trail alignments along 3100 North and along a short 
section of 1200 East. Because the pipeline would be placed underground, the City of North 
Logan could still establish trails along these roads. 


Impacts Associated with the Service Pipeline along the LN Canal between 400 
North and either 2900 North or 3100 North 


This reach of the LN Canal passes through Elk Ridge Park in North Logan. However, 
because the pipeline would be placed underground in the canal maintenance road, people 
using the park might not know that the pipeline is there. The Orange Alternative would not 
permanently affect Elk Ridge Park. 


As described for the Purple Alternative, the LN Canal easement is used for unauthorized 
recreation activities such as walking and bicycling along the canal maintenance road. Because 
the pipeline would be in the maintenance road, it would not affect this type of use. 


The pipeline would cross several trail alignments proposed by the City of North Logan. 
Constructing the pipeline would not affect the City’s ability to establish these trails or trails 
along the LHPS and LN Canals in the future. 


Impacts Associated with the Service Pipeline between the LN Canal POD and 
the Laub Diversion 


The impacts associated with the service pipeline between the LN Canal POD and the Laub 
Diversion would be the same as those described for the Purple Alternative. 


Cumulative and Long-Term Effects 


The Orange Alternative would change some formal, legal recreation resources but would not 
affect the long-term use of these resources or others in the study area. Changes to the LHPS 
Canal and LN Canal would affect unauthorized recreation use, but this change is not expected 
to contribute to or cause cumulative effects related to the loss of a recreation feature or 
prevent establishing a trail system along the canal easements in the future. People living in 
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the area could still use existing legal trails and parks and could probably continue to access 
the canal easement. 


5.2.5.5 Blue Alternative 


The Blue Alternative would not pass through any existing 
designated recreation areas. This alternative would 
directly affect a section of the LN Canal maintenance 
road that has historically been used for unauthorized 
recreation use. 


The reach of the LN Canal between Canyon Road and 
600 East has historically been used for unauthorized 
recreation use such as hiking and bicycling along the 
canal and as a way to access the USU campus from the 
“Island” area. The City of Logan has identified the LN 
Canal maintenance road as a future trail but to date has not established a legal easement along 
the canal for this use. Constructing the Blue Alternative would repair the damaged segment of 
the existing canal maintenance road since it would repair the 2009 landslide site but would 
not construct a new designated recreation trail along the entire length of the canal. 


If the City of Logan wants to establish a recreation trail in the future, it would need to 
coordinate with Cache County, UDOT, and the Logan & Northern Irrigation Company to 
design and construct the trail so that its use would be compatible with operation of the canal. 
The reconstructed reach of the canal could probably still be used for unauthorized recreation 
such as walking and bicycling. 


Because this alternative would not affect the LHPS Canal, it would not affect the ongoing 
unauthorized recreation use of the LHPS Canal maintenance road. 


Cumulative and Long-Term Effects 


The Blue Alternative would not affect the long-term use of any formal, legal recreation 
resources in the study area. Changes to the LN Canal could affect unauthorized recreation use 
along the canal, but this change is not expected to contribute to or cause cumulative effects 
related to the loss of recreation features in the study area. People living in the area could still 
use existing legal trails and parks. 


5.2.5.6 Summary of Impacts and Mitigation 


The No-Action Alternative would not affect any recreation resources. 


The Purple and Orange Alternatives would directly affect National Forest System land, 
unauthorized use of the LHPS Canal between the POD and the golf course, and the golf 
course and would cross over one existing trail in Logan (the Bonneville Shoreline Trail) and 
several proposed trail alignments in North Logan. Because the long-term effects would not 


How would the Blue 
Alternative affect recreation? 


The Blue Alternative would not 
affect any formal recreation 
resources and probably would not 
affect existing unauthorized use of 
the LN Canal easement between 
the LN Canal POD and 400 North 
for recreation. 
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change the way these recreation resources are used or accessed, these impacts are not signifi-
cant. These alternatives would not preclude Cache County or the Cities from establishing 
legal trails along the LN and LHPS Canals in the future. They would also not affect long-term 
unauthorized access to or use of the canal easements until the legal trails are established. 


The Blue Alternative would not affect any formal recreation resources and probably would 
not affect unauthorized use of the LN Canal easement between the LN Canal POD and 400 
North for recreation. 


5.2.6 Scenic Beauty and Landscape Resources 


This section describes the expected impacts of the project alternatives on landscape resources 
in the study area, which includes Logan Canyon and part of Cache Valley. Most of Logan 
Canyon in the study area is managed by USFS as a part of the Uinta-Wasatch-Cache National 
Forest. Cache Valley in the study area is characterized by urban, suburban, and rural 
residential development associated with the cities of Logan and North Logan. Potential 
construction impacts to scenic beauty and landscape resources are discussed in Section 
5.4.2.1, Community Resources, Quality of Life, Landscape Resources, and Scenic Beauty. 


5.2.6.1 Laws, Policies, and Direction 


The NRCS NEPA guidelines state that contributions to scenic beauty are a normal product of 
NRCS’s work (Title 190, Part 410.24). The guidelines state that 


NRCS will: 


(i) Provide technical assistance with full consideration of alternative management 
and development systems that preserve scenic beauty or improve the landscape. 


(ii) Emphasize the application of conservation practices having scenic beauty or 
landscape resource values. 


The NRCS National Compliance Handbook reiterates the importance of emphasizing 
resource conservation practices that contribute to the attractiveness of the landscape while 
increasing agricultural efficiency and productivity (Title 190, Part 610.96). 


The Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003) contains a 
number of guidelines related to scenery management and to the management prescription 
categories that apply to National Forest System land in the study area. The Logan Ranger 
District has identified the following guidelines that should be considered for the proposed 
action: 


• Guideline 59. Manage Forest landscapes according to Landscape Character Themes, 
and Scenic Integrity Objectives as mapped. 


• Guideline 60. Resource-management activities should not be permitted to reduce 
Scenic Integrity below Objectives stated for Management Prescription Categories. 
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• Guideline 61. For management activities viewable from Concern Level 1 (defined 
site-specifically) scenic byways (viewshed corridors 0 to 4 miles) and use areas, 
travelways, and scenic backways (viewshed corridors less than 0.5 mile), apply the 
Landscape Character Theme in which the management activity occurs and apply a 
Scenic Integrity Objective of high. 


• Guideline 62. For management activities viewable from Concern Level 2 (defined 
site-specifically) use areas and travelways (viewshed corridors less than 0.5 mile), 
apply the Landscape Character Theme in which the management activity occurs and 
apply a Scenic Integrity Objective of at least moderate. Because there are no 
Concern Level 2 areas in the study area, this item does not apply. 


• Guideline 63. Duration of visual impacts to allow for herbaceous and woody plants 
are established will be determined during project planning by the following criteria: 


o Capability of the landscape to recover. 


o The relationship of management activity to the seen area of sensitive-use areas 
and travelways. 


• Guideline 64. Establishment of herbaceous vegetation may extend to 3 years after 
project completion for foreground and middle ground in Concern Levels 1 and 2 use 
areas and travelways. Consider immediate initiation of reseeding in these areas where 
natural recovery is questionable. 


Additionally, the Revised Forest Plan identifies Management Prescription Category direction 
for National Forest System land as follows: 


• Management Prescription Category 2.5, Scenic Byways: Manage scenic byways 
to protect and maintain their outstanding scenic quality. Scenic byway corridor 
management plans may be developed for designated byways to further define desired 
conditions and tailor management direction. 


o (G2.5-1) Timber harvest, vegetation/fuel treatments, prescribed fire, and 
wildland fire use are allowed when these activities are necessary to maintain or 
enhance the scenic setting for the long term. 


o (G2.5-2) Grazing is allowed and managed for compatibility with other elements 
of scenic byway corridor management plans. Because the proposed action does 
not include grazing, this item does not apply. 


o (G2.5-3) Road building, new recreation development, and new trail construction 
are allowed for purposes of enhancing use and enjoyment of the scenic byway 
corridor while maintaining or enhancing the scenic setting. Because the proposed 
action does not include any road building, new recreation development, or new 
trail construction, this item does not apply. 







Chapter 5: Environmental Consequences  


 


August 2011 Logan Northern Canal Reconstruction Project 
5-32 Final Environmental Impact Statement 
 


• Management Prescription Category 4.5, Developed Recreation Areas: These 
areas include developed facilities such as campgrounds, trailheads, boat docks, and 
resorts under special-use permit as well as adjacent areas associated with these sites. 
High levels of visitor interaction can be expected where sights and sounds of others 
are noticeable and there are moderate to high opportunities for social interaction. 
Access to these areas is primarily by motorized roads with some trails. Visitors can 
expect higher levels of regulation. Signs and visitor information are noticeable 
throughout the area. Site development tends toward the Roaded Natural to Rural end 
of the recreation opportunity spectrum (ROS). Facilities vary from rustic using native 
materials to facilities designed primarily for visitor comfort or convenience and built 
using synthetic materials. Visitor impacts can be noticeable. Impacts to natural 
resources are dealt with through various management techniques and regulations. 
Management visibility is high with managers focusing on public safety, service, 
education, user ethics, and enforcement. Americans with Disabilities Act (ADA)-
level development is encouraged. Because of the large capital investments in these 
areas, site protection is paramount. Because the proposed action does not include 
establishing new developed recreation areas, this item does not apply. 


Consistency with these guidelines as they pertain to construction activity is addressed in 
Section 5.4.2.1, Community Resources, Quality of Life, Landscape Resources, and Scenic 
Beauty. 


5.2.6.2 No-Action Alternative 


The No-Action Alternative would not change the existing scenic characteristics of the study 
area or affect the landscape. However, the scenic beauty of the area around the LN Canal 
downstream of the Laub Diversion would be reduced because the canal would be abandoned 
and would not carry irrigation water. Although features such as the landforms and major 
vegetation types along the canal would not be affected by this alternative, the aesthetic value 
of the canal would be diminished for local residents and recreational users because water 
would no longer flow in the canal. 


The 2009 landslide area would not be repaired and would remain visible to residents and 
people traveling through the area. Many residents feel that the landslide site adversely affects 
the landscape and scenic quality of the adjacent area along Canyon Road. 


Because the No-Action Alternative would not restore irrigation water delivery, the uses of 
land that had been irrigated using canal water could change. Areas that were historically used 
for agricultural production, a use that contributes to the scenic character of Cache Valley, 
might be developed into other, less scenic uses such as residential development. 
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5.2.6.3 Purple and Orange Alternatives 


The direct impacts to landscape resources from the Purple 
and Orange Alternatives would be similar; only the extent 
of the impacts would be different. These alternatives 
would directly affect the vegetation and flowing water 
elements of scenic beauty for residents and recreational 
users by enclosing sections of both the LHPS and LN 
Canals into either box culverts or pipes and by removing 
vegetation and trees along the canal banks. While these 
changes would not increase scenic beauty or landscape 
resource values, they would not significantly change the 
way the areas look from a distance. The changes would 
be most noticeable to people living along the canals. 


Converting the segment of the LN Canal between 400 
North and 1500 North for the Purple Alternative and between 400 North and 2900 North/
3100 North for the Orange Alternative to a pipe in the existing maintenance road would not 
affect the existing canal structure. This reach of the canal would remain open and would still 
be used for conveying stormwater. Keeping this reach open might allow the area to retain 
some aesthetic value for residents. 


The Purple and Orange Alternatives would require work on National Forest System land in 
Logan Canyon. As described in Section 4.3.5.1, Logan Canyon (National Forest System 
Land), USFS considers the Landscape Character Theme of that part of the study area to be 
Developed Natural Appearing and the Scenic Integrity Objective to be high. The 
Management Prescription Categories for this area are 2.5, Forest Service Scenic Byways, and 
4.5, Developed Recreation Areas. USFS has designated this corridor as Concern Level 1 
(Scenic Byways) with a viewshed corridor of 1 to 4 miles (USFS 2003). Enclosing the LHPS 
Canal through the canyon would affect scenic beauty for only a short distance of the canal 
where it can be seen just downstream of the LHPS Canal POD. The box culvert would be 
placed within the current canal, which is above the road, so the change would not be apparent 
to the casual observer on US 89 or on the Riverside Trail that follows the Logan River on the 
south side of the canyon. 


According to the Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003), 
mechanical treatments such as canal easement maintenance in Developed Natural Appearing 
areas with a high Scenic Integrity Objective should mimic natural-appearing lines, forms, and 
edges found in the landscape. Because the LHPS Canal would be on a rocky hillside above 
the road, would follow the hillside contour, and would be visible at only a few points to 
people using US 89, regular maintenance of the easement is not expected to affect the scenic 
integrity of this part of the canyon and would be consistent with the landscape character. 
Routine maintenance would have temporary effects that would be most visible during and 
immediately after the maintenance activity. However, since most of the easement area that 


How would the Purple and 
Orange Alternatives affect 
scenic beauty and landscape 
resources? 


The Purple and Orange 
Alternatives would modify the 
LHPS Canal, a change that would 
be noticeable to people living 
along the affected canal reach. 
Removing the structures from 
14 properties would affect the 
appearance of the affected area. 
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would be maintained would not be visible from the scenic byway and most of the vegetation 
that would be affected is herbaceous and would quickly recover, this type of temporary effect 
is not expected to significantly affect the scenic quality of the area. Routine maintenance 
would not affect the scenic quality of the byway. 


The box culvert placed in the LHPS Canal would be placed below grade along most of the 
alignment. Because of this, distant views of the canal would not be affected. However, people 
viewing the canal from points along the canal would see something different from what they 
are used to. People using the golf course and people living along the canal would experience 
the most substantial effects. The golf course operator and some landowners have incorporated 
the canal into their landscaping and feel that it enhances scenic quality. Comments received 
during scoping indicate that many people feel that converting the LHPS Canal to a box 
culvert and covering it would reduce the scenic quality of land along the canals. 


Both the Purple and Orange Alternatives include purchasing structures on 14 properties along 
the LN Canal between about 750 East and 1100 East. NRCS and the SLO would demolish the 
structures and revegetate the affected area to prevent soil erosion. The affected area would 
not be landscaped, and the 2009 landslide site, which is located in the same area, would not 
be repaired. People who would be relocated and who feel attached to the visual quality of 
their properties and the canal could experience a substantial negative effect. However, 
relocating these residents would be necessary to ensure their safety. Removing these 
structures would affect the landscape of the area and possibly the scenic quality for people 
living on the south side of Canyon Road. These residents might feel that the change is 
positive or negative. The change in the landscape would be substantial for people living 
directly across Canyon Road from the area between about 750 East and 1100 East. 


The biggest difference between the two alternatives is the extent of the impacts, with the 
Orange Alternative enclosing a greater distance of the LHPS Canal in a box culvert (4.9 miles 
for the 2900 North option or 5.2 miles for the 3100 North option) and enclosing a greater 
distance of pressure pipe along the LN Canal (about 3.4 miles). Both alternatives would 
affect residents of Logan, but only the Orange Alternative would also affect residents of 
North Logan and unincorporated Cache County. The changes to the LHPS Canal would 
affect the scenic beauty of not only the flowing waterways but also the vegetation that would 
likely be removed during construction. For further discussion of the impacts to local 
residents, see Section 5.2.2, Quality of Life. 


Cache County has indicated that it intends to consider options for developing a greenway 
with a trail along the canal system in the future. The County does not have formal plans for 
this linear park but has stated that it would use the canals to provide water for low-flow 
irrigation to sustain landscaping. This greenway would return much of the lost aesthetic value 
of the current canal. 


Cumulative and Long-Term Effects. The Purple and Orange Alternatives would change the 
way the LHPS Canal looks to people crossing over the canal, living along the canal, or 
engaging in recreation near the canal (such as at the golf course or Lundstrom Park). Recent 
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residential development in the area has gradually changed the landscape, including land along 
the canals. The modifications to the LHPS Canal proposed as part of the Purple and Orange 
Alternatives would add to the ongoing regional change. The landscape would continue to 
change even without the proposed action, but changes to the canal system would be unlikely 
without the proposed action. Because regional landscape changes would likely continue 
without the proposed action and because of the minor and subjective nature of the proposed 
action’s effect on scenic beauty and the landscape, the proposed action is not expected to 
cause or contribute to an adverse cumulative effect. Some people who live along or spend 
time near the LHPS Canal might feel that the change would reduce the long-term scenic 
quality of the canal. 


5.2.6.4 Blue Alternative 


The Blue Alternative would change the way the LN 
Canal looks between the LN Canal POD just below First 
Dam and about 400 North. The Blue Alternative would 
not affect the LHPS Canal or the LN Canal downstream 
of 400 North. 


The visual features of both flowing water and vegetation 
would be affected by this alternative, since the existing 
open-water canal structure and the surrounding 
vegetation would be removed and replaced with a buried 
pipe and stormwater channel. Constructing the soil 
buttress would also substantially change the way the 
slope below the LN Canal easement would look in 
Zone 2, which is between about 750 East and 1100 East 
(Section 3.2.4, Blue Alternative: Reconstruct LN Canal). This alternative would affect the 
visual quality for residents of the area near this segment of the canal or for people passing 
through the area. 


The Blue Alternative also includes purchasing structures on 14 properties that are between 
the existing LN Canal and Canyon Road in Zone 2. People who would be relocated and who 
feel attached to the visual quality of their properties and the canal could experience a 
substantial negative effect. However, relocating these residents would be necessary to ensure 
their safety. Removing these structures would affect the landscape of the area and possibly 
the scenic quality for people living on the south side of Canyon Road. These residents might 
feel that the change is positive or negative. The change in the landscape would be substantial 
for people living directly across Canyon Road from the area between about 750 East and 
1100 East. 


The biggest visual benefit associated with the Blue Alternative is that it would repair the 2009 
landslide site, which has not been modified since the 2009 landslide. After construction, 
disturbed areas would be reseeded to establish a ground cover. This would improve the 
postconstruction appearance of some of the area, but the scenic beauty of the area along the 


How would the Blue Alterna-
tive affect scenic beauty and 
landscape resources? 


The Blue Alternative would 
modify the LN Canal between the 
POD and 400 North, a change that 
would be noticeable to people 
living along this reach. Removing 
the structures from 14 properties 
and constructing a buttress wall 
would significantly affect the 
appearance of this area. 
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canal might not return to pre-landslide conditions with mature vegetation unless the City of 
Logan or Cache County develops a formal trail along the canal and establishes and maintains 
a more scenic corridor. 


Cumulative and Long-Term Effects. The Blue Alternative would change the historic scenic 
quality and landscape of the area along the LN Canal. This area has not changed much in 
recent years, and people living in the area might feel that the project-related changes would 
reduce the long-term scenic quality of the immediate area. The changes are not expected to 
have regional effects to the landscape or scenic quality of Cache Valley. Other areas of the 
valley would continue to change as development continues and as rural areas are converted to 
suburban and urban uses. Changes to the Logan Bluff would alter the appearance of the area 
between about 750 East and 1100 East, but this change would not affect the overall scenic 
beauty of the region. However, because the expected effects would be minor and subjective, 
the proposed action is not expected to cause an adverse cumulative effect. Some people who 
live along or spend time near the LHPS Canal might feel that the change would reduce the 
scenic quality of the canal in the long term. 


5.2.6.5 Summary of Impacts and Mitigation 


The No-Action Alternative would not substantially affect the scenic beauty of the study area 
or change the landscape. Under this alternative, the LN Canal would not be used for 
delivering irrigation water, so some residents might feel that the scenic quality of the area 
along the canal is reduced because water would not flow during the irrigation season. 


The Purple and Orange Alternatives would permanently change the LHPS Canal, and the 
Blue Alternative would permanently change the LN Canal. These changes would be most 
noticeable to people living along the affected reaches of the canals and to people who 
regularly pass over the canal. Cache County plans to consider options to develop linear parks 
along the canals in the future but currently has no definite plans or funding for any 
improvements. Because of the expected changes and uncertainty of future improvements, 
these potential impacts might be considered significant by the landowners who live along the 
canals but are not regionally significant. 


All of the action alternatives include removing structures from 14 properties along Canyon 
Road in Logan between about 750 East and 1100 East. Because the structures would be 
demolished and the area would not be landscaped, people directly affected by the removal 
(residents of acquired structures and people living very near the area) would be significantly 
affected by the way the area looks. Cache County could work with the City of Logan to 
restore the landscape, but neither party has expressed an intent to install landscaping or 
otherwise restore the site. 


These impacts are unavoidable. No mitigation is proposed. 
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5.2.7 Energy 


This section discusses the expected effects of the project alternatives on power requirements 
and power generation. Construction impacts on energy are discussed in Section 5.4.2.5, 
Energy. 


5.2.7.1 Laws, Policies, and Direction 


Section 610.54 of the NRCS National Environmental Compliance Handbook states that an 
EIS should review the energy requirements and conservation potential of the proposed 
alternatives. 


5.2.7.2 No-Action Alternative 


Power Requirements of Pumping Canal Water. Under the No-Action Alternative, water 
delivery would not be restored to the existing LN Canal. Before the 2009 landslide, some 
shareholders had changed the way they delivered irrigation water to their properties and were 
using pumps to operate sprinkler systems instead of gravity flow–based flood irrigation 
systems. Under the No-Action Alternative, shareholders who had converted to sprinkler 
irrigation systems would not be using pumps, so the energy that these shareholders 
historically used to pump water would not be required. 


Under this scenario, some shareholders might switch to using culinary water for irrigation, 
which could require the construction of new facilities to deliver the water on private 
properties. Existing providers of culinary water would provide this new service, although 
many of the affected shareholders already have culinary water connections. If new facilities 
were required to serve new customers, constructing such facilities would result in short-term 
energy use during the building phase and would result in long-term energy requirements at 
large water treatment, water storage, and water delivery facilities. 


The operation of new facilities would contribute to the cumulative increase in power 
generation already associated with regional growth. Because many of the affected 
shareholders already have culinary water connections, only some shareholders might need to 
connect to culinary systems. Shareholders who are currently using groundwater might or 
might not need to establish a new culinary water connection. 


These scenarios are speculative, and the irrigation companies do not currently plan to access 
other water sources to serve their shareholders. 


Power Generation by Logan City Light and Power. The No-Action Alternative would not 
affect the amount of water available for hydroelectric power generation by Logan City Light 
and Power. 
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5.2.7.3 Purple Alternative 


Power Requirements of Pumping Canal Water. The 
Purple Alternative would re-establish the permanent 
delivery of water to LN Canal shareholders. Shareholders 
who take water between the LN Canal POD and the Laub 
Diversion would receive water from a separate, gravity-
flow pipeline. If these users have converted to sprinkler 
irrigation systems, they would continue to use pumps to 
extract water. Installing the new gravity-flow line would 
not affect energy use along this reach of the canal or 
result in any indirect energy effects in the area. 


Shareholders downstream of about 1500 North would 
continue to use systems currently in place to take water from the canal, so the Purple 
Alternative would not change how energy is used along that part of the canal. Most of the LN 
Canal shareholders upstream of 1500 North use flood irrigation systems to irrigate smaller 
parcels than those downstream of 1500 North. Converting the reach of the LN Canal between 
400 North and 1500 North would provide an opportunity for shareholders to change to 
sprinkler irrigation systems, since the new pipeline would be under pressure. However, 
because these parcels are generally not large and do not require large, powerful irrigation 
systems and because shareholders do not currently use large amounts of energy to extract 
water, the change to sprinkler irrigation would not substantially affect energy use in this 
reach. 


LHPS Canal shareholders currently take water from the LHPS Canal using gravity systems 
and pump systems. The box culvert would be designed to accommodate either type of 
system. Because the box culvert would not be under pressure, LHPS Canal shareholders 
currently using gravity flow–based flood irrigation who would like to change to sprinkler 
systems would still need to use pumps to deliver water to their properties. Installing the box 
culvert would not change the way shareholders currently extract water or change the way 
shareholders wishing to convert from flood to sprinkler irrigation would extract water. 


This alternative would not affect energy use associated with how shareholders take water 
from either the LN Canal or the LHPS Canal. 


Power Generation by Logan City Light and Power. Under the Purple Alternative, the LN 
Canal shares previously diverted just below First Dam would instead be diverted upstream 
just below Second Dam at the LHPS Canal POD. As described in Section 4.3.6, Energy, 
Logan City Light and Power currently takes water for use at Hydro 2 at Second Dam, 
upstream of the LHPS Canal POD. In the past, Logan City Light and Power diverted the 
water and returned it to the river at First Dam, upstream of the point where the LN Canal 
shares were diverted. 


How would the Purple 
Alternative affect energy? 


The Purple Alternative could have 
minor energy conservation 
benefits if shareholders choose to 
use the pressurized line along the 
LN Canal between 400 North and 
1500 North to deliver water to 
their properties in place of 
pumping.  
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This alternative relies on using up to 60 cfs of the Logan & Northern Irrigation Company’s 
water rights at the LHPS Canal POD. This change could affect Logan City Light and Power’s 
hydropower generation because it would require bypassing water from Second Dam. The 
amount of water that would need to flow past Second Dam would depend on conditions in the 
Logan River and would range from zero to 60 cfs. This amount of water (60 cfs) can generate 
about 1,000 kW at Hydro 2, which is about 1% of the City of Logan’s peak summer demand. 
On August 17, 2011, the State Engineer approved a permanent water rights change 
application that would allow the Logan & Northern Irrigation Company to use the LHPS 
Canal POD. This approved change would accommodate the Purple Alternative. A copy of the 
State Engineer’s ruling is included in Appendix D3, Water Rights and Water Use 
Information. 


The Cache Highline Water Users’ Association, of which the Logan & Northern Irrigation 
Company is a member, and the City of Logan have established an agreement that identifies 
how potential effects on hydropower generation that are related to moving some of the LN 
Canal water to the LHPS Canal POD would be minimized and mitigated under an alternative 
that would use the LHPS Canal POD (see Appendix D3 for a copy of the agreement). 
Because the agreement addresses potential effects to downstream water users, NRCS did not 
conduct further analysis of how the Purple Alternative could affect hydropower generation by 
the City of Logan. The Cache Highline Water Users’ Association would operate the canal 
system to avoid or minimize hydropower losses or compensate the City of Logan for 
replacement power. 


Cumulative and Long-Term Effects. The Purple Alternative would not result in any energy 
savings, so it would not contribute to ongoing energy conservation over the 50-year life span 
of the proposed action. Because the Logan, Hyde Park and Smithfield Canal Company, which 
operates the LHPS Canal, is not expected to establish new diversions from its canal system in 
the study area during the next 50 years, pumping operations associated with the reach of the 
canal between the POD and Lundstrom Park/1500 North are not expected to increase in the 
long term. 


The agreement between Logan City Light and Power and the Cache Highline Water Users’ 
Association identifies acceptable mitigation for potential effects to hydropower generation. 
This agreement will ensure that, if the Purple Alternative is selected, diverting some of the 
LN Canal water at the LHPS Canal POD would not result in significant long-term or 
cumulative effects related to lost power generation. 
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5.2.7.4 Orange Alternative 


Power Requirements of Pumping Canal Water. The 
Orange Alternative would re-establish the permanent 
delivery of water to LN Canal shareholders. As with the 
Purple Alternative, shareholders who take water between 
the LN Canal POD and the Laub Diversion would receive 
water from a separate, gravity-flow pipeline. If these 
users have converted to sprinkler irrigation systems, they 
would continue to use pumps to extract water. Installing 
the new gravity-flow line would not affect energy use 
along this reach of the canal or result in any indirect 
energy effects in the area. 


As with the Purple Alternative, the new pressure pipe 
between 400 North and 1500 North would provide an opportunity for LN Canal shareholders 
along this reach to change to sprinkler irrigation systems. However, because these users do 
not currently use much energy to extract water, the change to sprinkler irrigation would not 
affect energy use in this reach. 


The Orange Alternative differs from the Purple Alternative for shareholders along the LN 
Canal downstream of 1500 North. The Orange Alternative would allow LN Canal 
shareholders between 1500 North and either 2900 North or 3100 North who currently take 
their water using pumps to instead take their water from a pressurized system and eliminate 
energy use associated with pump operation. Canal company representatives estimate that 
shareholders along this reach of the LN Canal use about 1,000 horsepower (hp) for 8 hours 
per day during the 6-month irrigation season (HDR Engineering, Inc. 2010). Converting to a 
pressure-based sprinkler system would result in an energy savings as follows: 


Where 1,000 hp equals 746 kW, 8 hours of pumping per day requires 5,968 kWh 
(746 kW × 8 hours). 


Not using the 5,968 kWh would result in energy savings of about 179,040 kWh per 
month for the 6-month period, or 1,074,240 kWh total for the entire irrigation season. 


In Utah, the average home uses about 792 kWh per month (U.S. Energy Information 
Administration 2010). The energy saved over the 6-month irrigation season could be used to 
provide power to about 226 homes per month for the 6-month period, or about 113 homes per 
month for a calendar year (assuming that a 6-month savings of 1,074,240 kWh is spread over 
12 months instead of 6 months). This energy savings is a significant benefit of the Orange 
Alternative. 


LHPS Canal shareholders currently take water from the LHPS Canal using gravity systems 
and pump systems. The box culvert would be designed to accommodate either type of 
system. Because the box culvert would not be under pressure, LHPS Canal shareholders who 
are currently using gravity flow–based flood irrigation and who would like to change to 


How would the Orange 
Alternative affect energy? 


The Orange Alternative could 
have substantial energy savings 
because shareholders could use 
the pressurized line along the LN 
Canal between 1500 North and 
2900 North/3100 North to deliver 
water to their properties instead of 
using pumps. 
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sprinkler systems would still need to use pumps to deliver water to their properties. Installing 
the box culvert would not change the way shareholders currently extract water or change the 
way shareholders who want to convert from flood to sprinkler irrigation would extract water. 


Power Generation by Logan City Light and Power. The power-generation effects of the 
Orange Alternative would be the same as those of the Purple Alternative. 


Cumulative and Long-Term Effects. The Orange Alternative would result in energy savings 
during the 6-month irrigation season. This savings would contribute to ongoing regional 
energy conservation efforts and provide a long-term benefit. 


Because the Logan & Northern Irrigation Company is not expected to establish new 
diversions from its canal system in the study area during the next 50 years, pumping 
operations associated with the reach of the LN Canal between 1500 North and either 2900 
North or 3100 North are not expected to increase in the long term. 


The cumulative and long-term effects on power generation would be the same as those from 
the Purple Alternative. 


5.2.7.5 Blue Alternative 


Power Requirements of Pumping Canal Water. The 
Blue Alternative would re-establish the permanent 
delivery of water to LN Canal shareholders. Shareholders 
along most of the section of the LN Canal that would be 
converted to piped flow would receive water from a 
separate, gravity-flow pipeline. The way that 
shareholders would take water from the LN Canal along 
the short reach between the LN Canal POD and 400 North would not change. 


Because the LN Canal downstream of the point where the new pipeline would discharge to 
the existing LN Canal (about 400 North) would not change, energy use by downstream users 
would not change. The Blue Alternative would not affect power requirements for 
shareholders. 


Power Generation by Logan City Light and Power. Similar to the No-Action Alternative, the 
Blue Alternative would not affect the amount of water available for hydroelectric power 
generation by Logan City Light and Power. 


Cumulative and Long-Term Effects. Because the Blue Alternative would not affect energy 
use or conserve energy, it would not affect long-term energy use or conservation or contribute 
to regional cumulative effects related to energy use or conservation. 


How would the Blue 
Alternative affect energy? 


The Blue Alternative would not 
affect energy use or power 
generation at the Hydro 2 facility. 
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5.2.7.6 Summary of Impacts and Mitigation 


The No-Action and Purple Alternatives would have minor energy-conservation benefits, but 
the No-Action Alternative could also require new energy sources in order to convert users to 
culinary water service. The Orange Alternative would result in energy savings because LN 
Canal shareholders between 400 North and either 2900 North or 3100 North would no longer 
need to pump water from the canal. The Blue Alternative would not affect energy use or 
conserve energy. 


The No-Action and Blue Alternatives would not affect hydropower generation by Logan City 
Light and Power at its Hydro 2 plant on the Logan River. The agreement between the Cache 
Highline Water Users’ Association and City of Logan addresses potential hydropower effects 
that could result from the Purple and Orange Alternatives. The agreement ensures that long-
term adverse effects are minimized or that the City is compensated for the loss of hydropower 
generation. 


No mitigation is proposed. 


5.3 Natural Resources 
This section describes the environmental consequences that each alternative would have on 
natural resources. Section 5.4.3, Natural Resource Environment, summarizes the construction 
impacts associated with each alternative. The impact analysis area for each resource is the 
alternative alignment and the parts of Logan and North Logan that are immediately adjacent 
to the alignments. 


5.3.1 Agriculture 


This section describes the consequences of constructing and operating the project alternatives 
on agricultural production and farmland. The primary concerns related to agriculture are 
interruptions to or changes in production, conversion of farmland to nonagricultural use, and 
the availability of water shares for agricultural use. Construction impacts to agriculture are 
discussed in Section 5.4.3.1, Agriculture. 


5.3.1.1 Laws, Policies, and Direction 


Section 610.54 of the NRCS National Environmental Compliance Handbook states that the 
EIS should review the environmental effects of the proposed action and alternatives on 
agricultural production and farmland. Section 610.94 states that NRCS shall use the criteria 
provided in the Farmland Protection Policy Act to identify and take into account the adverse 
effects of Federal actions. 
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Farmland Protection Policy Act (FPPA) 


The purpose of the FPPA of 1981 is to minimize the 
extent to which Federal programs contribute to the 
irreversible conversion of farmland to nonagricultural 
uses and to ensure that Federal programs are administered 
in a manner that is compatible with State and local 
government and private farmland protection programs 
and policies. The FPPA directs Federal agencies to 
consider the effects of Federal programs or activities on 
farmland. The agencies are to consider alternative 
actions, as appropriate, that could lessen such adverse 
effects and ensure that such Federal programs, to the 
extent practicable, are compatible with State, local, and 
private farmland protection programs and policies. 


NRCS is the Federal agency responsible for overseeing compliance with the FPPA. NRCS 
has stopped determining whether land that is already committed to development within city 
limits qualifies as prime farmland, unique farmland, or farmland of statewide or local 
importance. NRCS’s position is that, when funds have already been committed for utilities, 
water lines, and road replacement and widening, the land is committed to development and 
can be exempt from such a determination. 


Agriculture Protection Areas (APAs) 


Utah law does not specifically protect agricultural land 
from development, but one of the purposes of Utah’s 
zoning law is to support the state’s agriculture. Zoning is 
accomplished by a commission for each county that 
adopts a plan for zoning all land within the county. Utah 
law also allows the formation of APAs, which are 
geographic areas where agricultural activities are given 
special protections. 


APAs are protected from State and local laws that would restrict farm practices, unless the 
regulations are required for public safety or are required by Federal law. The government of 
the county in which the APA is located cannot change the zoning designation of the land 
within the APA unless all landowners give written approval for the change. According to 
Cache County, there are no APAs in the study area. 


Cache County Agricultural Advisory Board 


The mission of the Cache County Agricultural Advisory Board is to facilitate the 
development of programs that can be implemented by the Cache County Council and 
Planning Commission to strengthen the agricultural economy and minimize the conversion of 


What is the Farmland 
Protection Policy Act (FPPA)? 


The Farmland Protection Policy 
Act is intended to minimize the 
extent to which Federal programs 
contribute to the unnecessary and 
irreversible conversion of farmland 
to nonagricultural uses. None of 
the alternatives would affect land 
regulated under the FPPA. 


What are Agriculture 
Protection Areas (APAs)? 


Agriculture Protection Areas are 
geographic areas where 
agricultural activities are given 
special protections. 
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farmland to urban uses (Cache County Agricultural Advisory Board 2002). The Advisory 
Board does not have any regulatory authority, but its policies are considered by the County 
Council and Planning Commission during their decision-making processes. 


5.3.1.2 No-Action Alternative 


Under the No-Action Alternative, water delivery would not be restored to the existing LN 
Canal, which means that shareholders who historically used water delivered through the canal 
for agriculture would no longer have access to this water. In addition, the temporary water-
delivery systems used in the 2009 and 2010 irrigation seasons (described in Section 2.1.2.2, 
Operation of the LN and LHPS Canals) would not be used under the No-Action Alternative. 
Consequently, irrigation water that historically has been diverted into the canal system and 
conveyed from the LN Canal POD would not be available during the irrigation season. (The 
canal would remain, but it would not be used for conveying irrigation water.) 


Water shareholders who historically diverted water to irrigate agricultural land or urban 
landscaping that relies on canal water for irrigation would need to irrigate from other sources, 
convert to nonirrigated crops or not irrigate affected urban areas, or stop farming or providing 
the urban parks altogether. Under this alternative, some shareholders who do not use large 
amounts of water might switch to using culinary water for irrigation, especially since many of 
the affected shareholders already have culinary water connections. This would be a likely 
choice for urban water users in the study area, who account for the largest amount of water 
use in the study area. 


However, using culinary water for agriculture or landscape (park) irrigation is not a likely 
choice for small independent or large farming operations or for Cities that rely on the water 
for urban uses because of the logistics associated with establishing a new system and because 
using culinary water would be very expensive. Without irrigation water available from other 
sources or the option to farm nonirrigated crops, land in the study area would likely be 
converted over time from agricultural uses to developed uses such as housing and commercial 
and industrial developments. 


These scenarios, as described above, are speculative, and the Logan & Northern Irrigation 
Company does not currently plan to access other water sources to serve its shareholders. 


5.3.1.3 Purple Alternative 


The Purple Alternative would directly affect land that is 
currently farmed near the proposed pipeline route 
between the LHPS Canal and the LN Canal at about 1500 
North. This alternative would cause the permanent loss of 
about 0.3 acre of irrigated farmland. The proposed 
pipeline corridor would travel along a property line that 
separates two farmed areas, one of which is actively 


How would the Purple Alter-
native affect agriculture? 


The Purple Alternative would 
cause the loss of about 0.3 acre of 
irrigated farmland. 
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farmed for alfalfa and one of which is used by USU for educational purposes. The pipeline 
would not bisect any existing farms. 


Some shareholders living along the reaches of the LHPS and LN Canals that would be 
affected by this alternative use their shares to water vegetable gardens. The Purple 
Alternative would enable these shareholders to continue this use of their water. 


The Purple Alternative would re-establish the permanent delivery of LN Canal water to 
shareholders, so all shares of the LN and LHPS Canals used for agricultural production would 
again be available for irrigation use. 


Cumulative and Long-Term Effects. NRCS recognizes that the cumulative conversion of 
agricultural land to nonagricultural uses is an issue of national concern. Because the loss of 
farmland under the Purple Alternative would not be significant and most of the affected areas 
could still be farmed after construction, this change is not expected to contribute to the 
cumulative, regional loss of agricultural land. The temporary impacts are not expected to 
cause any long-term agricultural production impacts, since the affected land could continue to 
be used for agricultural production. 


5.3.1.4 Orange Alternative 


The Orange Alternative would directly affect land that is 
currently farmed near the proposed pipeline routes 
between the LHPS Canal and the LN Canal at either 2900 
North or 3100 North. The 2900 North option would 
permanently affect 3.0 acres of irrigated farmland and 
0.1 acre of nonirrigated farmland. Because the pipeline 
along 2900 North would follow existing property lines, it 
would not bisect any active farming operations. 


Like the Purple Alternative, the Orange Alternative 
would restore the delivery of irrigation water to 
shareholders of the LN and LHPS Canals. The Orange Alternative also would not affect the 
ability of shareholders living along the reaches of the LHPS and LN Canals to water 
vegetable gardens. 


Cumulative and Long-Term Effects. The cumulative and long-term effects of the Orange 
Alternative would be the same as those of the Purple Alternative. 


5.3.1.5 Blue Alternative 


The area along the Blue Alternative does not support any 
farmland or agricultural uses. Because of this, the 
alternative would not permanently affect farmland. 


Some shareholders living along the reach of the LN 
Canal that would be affected by this alternative use their 


How would the Orange 
Alternative affect agriculture? 


The 2900 North option would 
cause the loss of about 3.0 acres of 
irrigated farmland and about 
0.1 acre of nonirrigated farmland. 
The 3100 North option would not 
cause the loss of any farmland. 


 


How would the Blue Alterna-
tive affect agriculture? 


The Blue Alternative would not 
affect any farmland. 
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shares to water vegetable gardens. The Blue Alternative would not affect these water 
supplies. 


Like the Purple and Orange Alternatives, the Blue Alternative would restore the delivery of 
irrigation water to shareholders of the LN and LHPS Canals. 


Cumulative and Long-Term Effects. Because the Blue Alternative would not affect 
agricultural production or farmland, it would not cause or contribute to any cumulative or 
long-term adverse impacts to agriculture. 


5.3.1.6 Summary of Impacts and Mitigation 


The Purple and Orange Alternatives would have minor temporary and small permanent 
impacts to farmland but would not have any significant, long-term effects. The Blue 
Alternative would not affect agriculture. No mitigation is proposed. 


5.3.2 Biological Resources 


This section describes the expected long-term or permanent impacts of the project 
alternatives on biological resources. Construction impacts to biological resources are 
discussed in Section 5.4.3.2, Biological Resources. Threatened, endangered, and special-
status species are discussed in Section 5.3.3, Special-Status Species. 


5.3.2.1 Laws, Policies, and Direction 


Table 5-1 lists the regulatory authorities for biological resources and regulated activities that 
are relevant to this proposed action.  


Table 5-1. Regulatory Authorities for Biological Resources 


Regulatory Authority 
Implementing 
Agency(ies) Regulated Activities or Resources 


Fish and Wildlife Coordination Act  
(16 USC 661–667e) 


USFWS, Utah Division 
of Wildlife Resources 


Construction or activities that would 
affect surface waters 


Bald and Golden Eagle Protection Act  
(16 USC 668a–d) 


USFWS Those that affect either bald or golden 
eagles in any way 


Migratory Bird Treaty Act  
(16 USC 703–712) 


USFWS Those that affect migratory birds and 
their nesting 


Utah Noxious Weed Act  
(Sections 4-2-2 and 4-17-3) 


Utah Department of 
Agriculture and Food 


Activities that could spread noxious 
weeds 


NRCS is currently coordinating with USFWS and the Utah Division of Wildlife Resources 
under the Fish and Wildlife Coordination Act. 
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The Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003) contains a 
number of policies, standards, and guidelines related to biological resources. The Logan 
Ranger District has identified the following policies and guidelines as being applicable to the 
proposed action. Consistency with some of the guidelines is addressed in Section 5.4.3.2, 
Biological Resources. 


Subgoals 


• Subgoal 3a. Maintain or restore the viability of 
populations of species at risk, Watch List Plants, 
and rare communities. 


• Subgoal 3f. Maintain or restore species 
composition such that the species that occupy 
any given site are predominantly native species 
in the kind and amount that were historically 
distributed across the landscapes. 


• Subgoal 3i. Maintain the viability of species at risk (including endangered, 
threatened, and sensitive species and unique communities). 


• Subgoal 3n. Maintain or restore aquatic and 
riparian habitats through recognition and 
management of RHCAs for metapopulations of 
cutthroat trout, recognizing the relative degree to 
which these fish depend on National Forest 
System land and the conditions of these habitats 
outside the forest. 


• Subgoal 3q. In revegetation projects, establish a 
variety of native species (avoid monocultures). 


• Subgoal 3s. Greatly reduce known infestations of noxious weeds and rigorously 
prevent their introduction and/or spread. 


Guidelines 


• Guideline 6. In RHCAs when projects are implemented, retain natural and beneficial 
volumes of large woody debris. 


• Guideline 8. In stream channels, naturally occurring debris shall not be removed 
unless it is a threat to life, property, or important resource values or is otherwise 
covered by legal agreement. 


• Guideline 12. Locate new actions (such as incident bases, fire-suppression camps, 
staging areas, livestock-handling facilities, recreation facilities, roads, and 


What are metapopulations? 


Metapopulations are spatially 
separated subpopulations of 
wildlife that are separated by 
geography and linked by 
dispersal. 


What is viability? 


Viability is the ability of 
biodiversity values or species in 
an area to persist for many 
generations or over long periods 
of time. 
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improvements including trails) outside of RHCAs. If the only suitable location for 
such actions is within RHCAs, sites will be located to minimize resource impacts. 


• Guideline 13. Any long-term crossing of stream channels containing fish habitat will 
provide for desirable aquatic passage. Because no long-term stream crossings are 
proposed as part of any of the alternatives, this item does not apply. 


• Guideline 22. Use native plant species, preferably from genetically local sources 
(harvesting seed from a project area’s native species prior to project implementation), 
in revegetation efforts to the extent practicable. If no native seed of suitable origin is 
available, then certified weed-free, non-persistent non-natives may be used. 


• Guideline 25. Integrated weed management should be used to maintain or restore 
habitats for threatened, endangered, proposed, and sensitive plants and other native 
species of concern where they are threatened by noxious weeds or non-native plants. 
When treating noxious weeds, comply with policy in Intermountain Region’s Forest 
Service Manual 2080, Supplement #R4 2000-2001-1. 


• Guideline 29. Avoid disruptive management activities in elk calving areas, elk 
spring-use areas, and bighorn sheep lambing areas from May 1 through June 30. 
Since no elk calving, elk spring-use, or bighorn sheep lambing areas overlap with 
any of the alternatives’ footprints, this item does not apply. 


• Guideline 30. Avoid disruptive management activities (not public recreation 
activities) on deer, elk, mountain goat, and bighorn sheep winter range from 
November 15 through April 30. Since no mountain goat or bighorn sheep winter 
range has been designated in the study area, this item does not apply for those 
species. 


• Guideline 44. When constructing and reconstructing roads, trails, and facilities, 
minimize potential effects on habitat of plant species at risk and key big-game winter 
and spring ranges. 


• Guideline 45. Access routes for heavy equipment should be selected to limit 
disturbance to riparian vegetation and to limit the number of stream crossings. 


5.3.2.2 No-Action Alternative 


Under the No-Action Alternative, existing seepage from the LHPS Canal would continue to 
provide water for vegetation on the banks of the canal. The vegetation along most of the 
LHPS Canal would also likely be unaffected unless it is disturbed by land owners or the 
irrigation company. Vegetation along the banks of the entire LN Canal could be affected 
under the No-Action Alternative because that canal would no longer flow with irrigation 
water, only with stormwater. Because the Logan Bluff would remain susceptible to future 
landslides, vegetation along the bluff area might be at risk of damage as a result of landslides. 
The 2009 landslide area would not be repaired, so vegetation in the landslide area would 
remain compromised. 
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Under this alternative, the Logan & Northern Irrigation Company would abandon the LN 
Canal downstream of the Laub Diversion and would cease maintenance of the canal and 
easement. This could allow the spread of noxious weeds from the unmaintained area into 
adjacent areas. 


5.3.2.3 Purple Alternative 


Effects on General Habitat, Vegetation, and Wildlife 


Wildlife Habitat. Under the Purple Alternative, impacts 
to wildlife habitat would occur primarily at the LHPS 
Canal POD below Second Dam in Logan Canyon. 


The effects of enclosing the canal on general wildlife 
habitat are not considered to be significant for two 
reasons. First, these canals are artificial structures built 
about 100 years ago for the purpose of agricultural 
irrigation in an area that previously had the wildlife 
habitats of arid, upland grasslands and shrublands in the 
benches and foothills. Since the canals were constructed, 
wildlife such as ducks, mule deer, and raccoons have 
taken advantage of the summertime flowing water and 
the immediately surrounding vegetation provided by the 
canals. 


However, until the canals were built, these species’ needs 
for water and habitat were satisfied by the existing 
canyons, rivers, and valley wetlands (which still satisfy these needs because the rivers, 
streams, and wetlands that existed before settlement still exist and provide adequate function 
to wildlife today). Currently, the open canal system is a barrier to wildlife movement during 
the irrigation season. Enclosing the LHPS Canal in a box culvert would remove this barrier. 


Second, the Purple Alternative would enclose the most urbanized part of the LHPS Canal, 
which provides a limited strip of habitat for the most urban-adapted of the area’s wildlife 
species. Urban-adapted species such as mallards, raccoons, magpies, and starlings would 
continue to use the remaining urban habitats (such as parks and residential landscaping) that 
would likely be maintained in the future regardless of the continued existence of the open 
canal. Because the LN Canal would be kept open and used only for stormwater, some water 
from seeps and springs would likely be available for wildlife use as it is now. 


Riparian Vegetation. The new LHPS Canal POD structure on the Logan River would 
directly affect riparian vegetation in a Category 1 RHCA. In addition, some woody debris 
might need to be removed to accommodate the new structure, and regular maintenance of the 
POD structure would require removing woody debris that blocks or might block the POD 
intake. Regular maintenance is required to ensure that blockages do not cause flooding, which 


How would the Purple 
Alternative affect biological 
resources? 


The Purple Alternative would 
cause the permanent loss of 
riparian vegetation at the LHPS 
Canal POD, potential entrapment 
of fish at the LHPS Canal POD, 
permanent loss of vegetation 
along the LHPS Canal between 
the golf course and Lundstrom 
Park, and loss of use of the open 
canal by locally common wildlife 
during the irrigation season 
between the POD and Lundstrom 
Park. 
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could damage US 89 or the recreation trail on the left side (looking downstream) of the river. 
NRCS expects that most woody debris removed would not be large, so this regular 
maintenance of the POD structure would not significantly affect the overall amount of large 
woody debris in the river. 


The new POD structure would be in the same location as the existing POD structure in the 
Logan River RHCA. The new structure must be placed on the river in the RHCA, so an 
alternative location outside the RHCA is not feasible. By placing the new structure in the 
same location as the existing structure, impacts would be limited to previously disturbed 
areas and would not require removing large areas of riparian vegetation. 


Removing riparian vegetation and replacing the POD structure would not affect the overall 
integrity of the Logan River riparian zone because the affected area would not be very large. 
Overall, riparian vegetation communities along the Logan River would not be adversely 
affected by this alternative. 


Potential changes in Logan River flows associated with moving some of the LN Canal water 
to the LHPS Canal POD are not expected to significantly affect the amount or type of riparian 
vegetation along the river downstream of the POD. Under the Purple Alternative, water levels 
would continue to fluctuate on a seasonal basis as they always have. See Section 5.3.6.2, 
Surface Waters, Purple Alternative, for a discussion regarding potential effects on Logan 
River flows. 


General Vegetation. Cache County has said that it would like to consider options to 
eventually develop greenways, or linear parks, along canals in the region with a footpath and 
some landscaping. In order to accommodate future greenways along the LHPS Canal and LN 
Canal and to facilitate the eventual re-establishment of vegetation along parts of these canals, 
the box culvert and pipelines would include components that would accommodate the 
installation of low-flow irrigation systems to serve land in the canal easements. Property 
owners along the canals might also choose to plant vegetation, but the County and irrigation 
companies would not be responsible for maintaining such vegetation. 


General Wildlife. Enclosing the LHPS Canal between its POD and Lundstrom Park/1500 
North would prevent locally common wildlife from using the canal. For example, waterfowl 
that currently rest and feed in the canal between the canyon mouth and Lundstrom Park/1500 
North could not use the canal for this purpose. While this would be a direct effect, it would 
not adversely affect local or regional populations of waterfowl or other common wildlife 
species (such as raccoons or mule deer) that might use the canal. Enclosing the LHPS Canal 
also would not affect the winter water supply for mule deer, elk, or moose in Logan Canyon, 
since the canal is not used to deliver irrigation water between November 1 and March 31. 
Removing a limited amount of vegetation along the canal in the canyon would not 
significantly affect winter food sources for big game, since these animals would still be able 
to access areas up- and downslope of the canal alignment and along the Logan River, areas 
that could all provide forage for big game. After construction, the canal alignment could 
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continue to be used as a travelway by wildlife. The Purple Alternative would not affect 
general wildlife habitat, including mule deer, elk, and moose winter range. 


While the project would eliminate a potential source of summer water for moose in crucial 
summer range in Logan Canyon, moose would still be able to access the Logan River and 
travel up and down the canyon on the canal easement. The Purple Alternative would not 
significantly affect moose use of crucial summer range. 


Fish. The modified POD structure below Second Dam would include a low-maintenance, 
self-cleaning screen to prevent debris from entering the LHPS Canal box culvert. This screen 
would be specially designed both to prevent any fish from entering the canal and to reduce 
the potential for fish becoming trapped or injured by the screen. The POD would probably be 
constructed using a flat plate fish screen (similar to the screen planned for installation on the 
East Fork of the Bear River) or similar device. Aquatic species, including fish, would not 
experience long-term effects from the LHPS Canal POD structure. 


As part of the proposed action, the canal operator would monitor flows below the POD in 
August and in October (when the POD is no longer used to divert irrigation water) to ensure 
that the fishery habitat would not be adversely affected by the diversion at the LHPS Canal 
POD. Details regarding flow monitoring and appropriate pool levels below the POD would 
be included in the special-use permit conditions issued by USFS, but NRCS and USFS expect 
the conditions to specify annual monitoring requirements. As currently proposed, an 
appropriate Logan River flow rate would be determined after construction by monitoring how 
different flows affect fish habitat. For the purpose of this EIS, NRCS and USFS are 
estimating that a minimum Logan River flow of 5 cfs below the POD structure is adequate to 
maintain fish habitat. The Purple Alternative is not expected to adversely affect the fishery of 
this reach of the Logan River. 


Migratory Birds (Including Bald and Golden Eagles). The Purple Alternative would not 
permanently affect populations of migratory birds or any bald or golden eagles. Section 
5.4.3.2, Biological Resources, describes the effects of construction on birds protected by the 
Migratory Bird Treaty Act and bald or golden eagles. 


Effects on Noxious Weeds and Invasive Species 


The current canal supports some noxious and invasive species such as goatsrue, 
Johnsongrass, Canada thistle, salt-cedar, and reed canarygrass along its narrow banks. Once 
the box culvert and pipes are installed, the canal operators would perform yearly weed control 
along the canal alignments. The operators might use chemical treatments or mechanical 
treatments (such as mowing) depending on the location being treated. For example, if the 
canal alignment is in an area that can be easily accessed by a large riding mower, then the 
operator could easily drive the length of the area to be treated in a day. However, if access is 
difficult because of terrain or because of access restrictions, the operators might use smaller 
mechanical devices such as push mowers or might hand-spray weed-infested areas. The 
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operators would maintain native or desirable vegetation along the alignments as long as the 
vegetation does not restrict access or interfere with maintenance. 


If herbicide treatments are necessary for weed control on National Forest System land, such 
treatment should comply with USFS Intermountain Region’s Forest Service Manual 2080, 
Supplement #R4 2000-2001-1 and Wasatch-Cache Noxious Weed Treatment Program Final 
EIS (USFS 2006), and should not occur during the flowering period of any known threatened, 
endangered, or sensitive plant population in the application area. Yearly vegetation 
maintenance would contribute to the maintenance of desirable species and reduce the 
potential for noxious weeds to become established along the canal alignments. 


Replacing the existing earthen-bank canal with a box culvert, or placing a pipe within the 
easement of the canal, would allow an opportunity to control these weeds during construction 
by either removing or spraying them. Controlling the weeds during construction and during 
routine maintenance after construction would reduce the spread of noxious weeds. 


Cumulative and Long-Term Effects 


Because the permanent effects on biological impacts are minor or could be minimized or 
mitigated (Section 5.3.2.6, Summary of Impacts and Mitigation), the Purple Alternative 
would not have cumulative or long-term effects on biological resources. 


5.3.2.4 Orange Alternative 


Effects on General Habitat, Vegetation, and Wildlife 


Under the Orange Alternative, the impacts to wildlife 
habitat and vegetation would be similar to those from the 
Purple Alternative. The Orange Alternative would affect 
the use of the open LHPS Canal by locally common 
wildlife. 


The Orange Alternative differs from the Purple 
Alternative in that it would enclose a greater distance of 
the LHPS Canal in a box culvert (a total of 4.9 miles to 
2900 North or 5.2 miles to 3100 North) and would 
enclose a greater distance of pressure pipe along the LN 
Canal (a total of 3.1 miles to 2900 North or 3.4 miles to 
3100 North). Also, the pipeline connecting the two canals 
would be in a different location than that for the Purple 
Alternative. 


Unlike with the Purple Alternative, much of the 
additional length of the LHPS Canal that would be 
enclosed is located in open, agricultural land. However, this would not have significant 
effects on wildlife because there are other water sources in these areas, such as ditches, 


How would the Orange 
Alternative affect biological 
resources? 


The Orange Alternative would 
cause the permanent loss of 
riparian vegetation at the LHPS 
Canal POD, potential entrapment 
of fish at the LHPS Canal POD, 
permanent loss of vegetation 
along the LHPS Canal between 
the golf course and 2900 North/
3100 North, and loss of use of the 
open canal by locally common 
wildlife during the irrigation 
season between the POD and 2900 
North/3100 North. 
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livestock watering tanks, ponds, and native water sources in the canyons and valley wetlands. 
Additionally, some of this agricultural land is livestock pastures and orchards, which provide 
a similar type of wildlife habitat and forage area as what is currently available along the open 
canals. 


Effects on Noxious Weeds and Invasive Species 


As with the Purple Alternative, installing the box culvert and pipelines would allow an 
opportunity during the construction period and during routine maintenance after construction 
to control weedy species currently growing along the canals. 


Cumulative and Long-Term Effects 


Because the permanent effects on biological impacts are minor or could be minimized 
through avoidance or mitigation (Section 5.3.2.6, Summary of Impacts and Mitigation), the 
Orange Alternative would not have cumulative or long-term effects on biological resources. 


5.3.2.5 Blue Alternative 


Effects on General Habitat, Vegetation, and Wildlife 


Wildlife Habitat. The reach of the LN Canal from the 
POD below First Dam to 400 North would be enclosed, 
so water would not be available for wildlife use. Animals 
would still be able to move through the area and access 
the Logan River nearby. 


Riparian Vegetation. Reconstructing the LN Canal POD 
would directly affect riparian vegetation around the 
diversion structure on the Logan River. These effects to 
riparian vegetation would not affect the overall integrity 
of the Logan River riparian zone because the affected 
area would not be very large. Overall, riparian vegetation 
communities along the Logan River would not be 
adversely affected by the Blue Alternative. Section 
5.4.3.2, Biological Resources, describes the construction 
impacts. 


General Vegetation. Currently, the vegetation along the 
section of the LN Canal that would be converted to a pipe 
consists of a mix of common mesic trees, shrubs, and 
weedy herbaceous species. This vegetation would be 
affected by construction activities. Section 5.4.3.2, 
Biological Resources, describes the construction impacts. 


What are mesic species? 


Mesic species are those that 
require a moderate amount of 
water, as compared to hydric 
(high-water) or xeric (low-water) 
species. 


How would the Blue 
Alternative affect biological 
resources? 


The Blue Alternative would cause 
the permanent loss of riparian 
vegetation at the LN Canal POD, 
potential entrapment of fish at the 
LN Canal POD, permanent loss of 
vegetation along the LN Canal 
between the POD and 400 North, 
and loss of use of the open canal 
by locally common wildlife during 
the irrigation season between the 
POD and 400 North. 
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To facilitate Cache County’s desire to provide future greenways along the canals in the study 
area, this alternative would include components that would allow the installation of low-flow 
irrigation systems to serve land in the canal easement. Because the gravity pipe would need to 
remain whole between the POD and 400 North in order to maintain adequate pressure to 
move the water up a steep slope just east of 600 East, water for a trailside irrigation system 
would probably come from the 10-inch line installed between the POD and the Laub 
Diversion. Property owners along the canals might also choose to plant vegetation, but the 
County and irrigation company would not be responsible for maintaining such vegetation. 


General Wildlife. Enclosing the LN Canal between its POD and 400 North would prevent 
locally common wildlife from using the canal. However, wildlife could still access numerous 
other water sources (such as the Logan River and the hillside seeps) and could still move 
through the area. The amount of vegetation that would be disturbed is a minor amount of 
urban wildlife habitat. The Blue Alternative would not adversely affect the local wildlife. 


Fish. As with the Purple and Orange Alternatives at the LHPS Canal POD, modifications to 
the LN Canal POD structure below First Dam on the Logan River would include a screen to 
prevent debris from entering the LN Canal pipe. This screen would also be designed to 
prevent any fish from entering the canal or from becoming trapped by the POD structure. The 
POD would probably be constructed using a flat plate fish screen (similar to the screen 
planned for installation on the East Fork of the Bear River) or similar device. Aquatic species, 
including fish, would not experience long-term effects from the LN Canal POD structure. 


Migratory Birds (Including Bald and Golden Eagles). The Blue Alternative would not 
permanently affect populations of migratory birds. Section 5.4.3.2, Biological Resources, 
describes the effects of construction on birds protected by the Migratory Bird Treaty Act and 
bald or golden eagles. 


Effects on Noxious Weeds and Invasive Species 


The reach of the LN Canal from the POD below First Dam to 400 North supports some 
noxious and invasive species such as Canada thistle, salt-cedar, and reed canarygrass. 
Replacing the existing canal with a pipeline would allow an opportunity to control these 
weeds during construction by removing or spraying them. Routine maintenance after 
construction should prevent the establishment of new noxious weed populations or the spread 
of existing weedy species from the area. 


Cumulative and Long-Term Effects 


The Blue Alternative would not have cumulative or long-term effects because any temporary 
construction effects would be short term and would not contribute to an ongoing cumulative 
loss of wildlife habitat, the ongoing spread of noxious weeds in the region, or effects to 
sensitive species. Because the slope above the canal receives runoff from the USU campus, 
SR 89, and the seeps along the slope, it is unlikely that the vegetation outside the construction 
corridor would change dramatically due to transferring the flow from the canal into a pipe. 
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Any long-term changes in the vegetation along the canal outside the work area would be due 
to actions not connected with this proposed action (such as actions by private land owners or 
Cache County). 


5.3.2.6 Summary of Impacts and Mitigation 


All of the action alternatives would permanently affect biological resources (construction 
impacts are discussed in Section 5.4.3.2, Biological Resources). The expected permanent 
effects are as follows: 


• Permanent loss of riparian vegetation at the LHPS Canal POD (Purple and Orange 
Alternatives) and LN Canal POD (Blue Alternative) 


• Potential entrapment of fish at the LHPS Canal POD (Purple and Orange 
Alternatives) and at the LN Canal POD (Blue Alternative) 


• Permanent loss of vegetation along the LHPS Canal (Purple and Orange Alternatives) 
and along the LN Canal (Blue Alternative) 


• Loss of use of the open canal by locally common wildlife (all action alternatives) 


None of these expected effects would be significant. The following measures would help 
avoid and/or reduce impacts to biological resources: 


• After construction, Cache County or its contractor would use native riparian plants 
wherever possible as part of routine restoration of the work areas around the LHPS 
Canal POD (Purple and Orange Alternatives) or LN Canal POD (Blue Alternative). 


• Any modifications to the LHPS Canal POD structure (Purple and Orange 
Alternatives) or LN Canal POD structure (Blue Alternative) would include a device 
to prevent fish from entering the canals and/or from becoming trapped at the POD 
structure. USFS would review and must approve the design of the proposed fish-
exclusion structure for the Purple and Orange Alternatives. The Utah Division of 
Wildlife Resources and/or USFWS would review and provide comments on the 
proposed fish-exclusion structure for the Blue Alternative. 


• To accommodate Cache County’s desire to consider options for greenways along 
canals in the study area in the future, modifications to the LHPS and LN Canals 
would include components that would allow the installation of low-flow irrigation 
systems to serve land in the canal easements (all action alternatives). 
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5.3.3 Special-Status Species 


This section summarizes the expected long-term or permanent impacts of the project 
alternatives on special-status species. Detailed information about the potential presence of 
and project effects to special-status species is included in Appendix C5, Special-Status 
Species. Construction impacts on special-status species are discussed in Section 5.4.3.3, 
Special-Status Species. 


5.3.3.1 Laws, Policies, and Direction 


The Federal Endangered Species Act (ESA) (16 USC 1536, 1538, and 1539) provides 
protection for species that are in danger of becoming extinct. Species can be identified as 
threatened or endangered or as candidates for listing as either threatened or endangered. 
USFWS oversees implementation of the ESA. 


The Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003) contains a 
number of guidelines related to special-status species. The Logan Ranger District has 
identified the following guidelines as being applicable to the proposed action. Consistency 
with the guidelines as they pertain to construction is addressed in Section 5.4.3.3, Special-
Status Species. 


• Guideline 15. In goshawk habitat, design all management activities to maintain, 
restore, or protect desired goshawk and goshawk prey habitats including foraging, 
nesting, and movement. 


• Guideline 21. For projects that may affect Forest Service sensitive species, develop 
conservation measures and strategies to maintain, improve, and/or minimize impacts 
to species and their habitats. Short-term deviations may be allowed as long as the 
action maintains or improves the habitat in the long term. 


• Guideline 23. Avoid actions on the Forest that reduce the viability of any population 
of plant species classified as threatened, endangered, sensitive, or recommended 
sensitive. Use management actions to protect habitats of plant species at risk from 
adverse modification or destruction. For species that naturally occur in sites with 
some disturbance, maintain the appropriate level of disturbance. 


• Guideline 24. Management activities that negatively affect pollinators (such as 
insecticide application, herbicide application, and prescribed burns) should not be 
conducted during the flowering period of any known threatened, endangered, or 
sensitive plant populations in the application area. An exception to this guideline is 
the application of Bacillus thuringiensis. 
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• Guideline 25. Integrated weed management should be used to maintain or restore 
habitats for threatened, endangered, proposed, or sensitive plants and other native 
species of concern where they are threatened by noxious weeds or non-native plants. 
When treating noxious weeds, comply with policy in Intermountain Region’s Forest 
Service Manual 2080, Supplement #R4 2000-2001-1. 


• Guideline 44. When constructing and reconstructing roads, trails, and facilities, 
minimize potential effects on habitat of plant species at risk and key big-game winter 
and spring ranges. 


5.3.3.2 No-Action Alternative 


Under the No-Action Alternative, the canal system would not be physically changed, so there 
would be no long-term or permanent changes to land that might support any ESA-listed 
species, State or USFS special-status species, or habitats for any special-status species. 


The No-Action Alternative would result in the LN Canal not carrying irrigation water as it 
has historically. Because no special-status species use the canal system, abandoning the canal 
for irrigation water delivery would not affect any of these species. 


5.3.3.3 Purple Alternative 


The Purple Alternative would not affect any species listed under the ESA. None of the listed 
species have been observed near the Purple Alternative alignment, and no habitat for listed 
species is present along the alignment. Local populations of Maguire’s primrose (Primula 
maguirei) are near the LHPS Canal POD. However, because these populations are on the 
opposite side of the river from the POD and are in a location that would not be affected 
during construction, the Purple Alternative would not affect this threatened species. 


There is only one sensitive plant species, Logan buckwheat (Eriogonum loganum), that could 
be directly affected by construction activities (Section 5.4.3.3, Special-Status Species, 
describes construction effects). Because this plant is adapted to the arid canyon slopes of 
northern Utah, it does not depend on any existing, unrepaired canal leaks, and therefore it 
would not be directly or indirectly affected if those leaks are stopped by installing the box 
culvert. 


No other sensitive species would be directly affected by this alternative because the artificial 
canal does not provide the required habitat for these sensitive species. In Logan Canyon, 
where habitat exists for some of the sensitive species listed for the area (such as northern 
goshawk and American beaver), the Logan River corridor provides adequate habitat for these 
and other species and would continue to do so if the LHPS Canal were enclosed in a box 
culvert under the Purple Alternative. 
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5.3.3.4 Orange Alternative 


Like the Purple Alternative, the Orange Alternative would not affect local populations of 
Maguire’s primrose or result in permanent effects to Logan buckwheat. The Orange 
Alternative would not permanently affect any other sensitive species. 


5.3.3.5 Blue Alternative 


There is one historic record (more than 25 years ago) for the sensitive Logan buckwheat on 
the slope above the LN Canal below US 89. The current habitat in this location (dense woods 
with numerous small seeps) does not match the species’ normal habitat (sagebrush-
bunchgrass communities on rock outcrops). In addition, this species was not observed near 
the canal through this section. For these reasons, and because the record is more than 25 years 
old, it is likely that Logan buckwheat is no longer present at this location. Therefore, this 
species would not be affected by the Blue Alternative. 


5.3.3.6 Summary of Impacts and Mitigation 


None of the action alternatives would affect any special-status species. Construction impacts 
are discussed in Section 5.4.3.3, Special-Status Species. 


No mitigation is proposed. 
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5.3.4 Cultural and Tribal Resources 


This section describes the expected long-term or permanent impacts of the project 
alternatives on cultural resources. Construction impacts on cultural resources are discussed in 
Section 5.4.3.4, Cultural and Tribal Resources. 


5.3.4.1 Laws, Policies, and Direction 


Cultural resources, as the term is used by NRCS, are considered equivalent to historic 
properties as defined by the National Historic Preservation Act (NHPA) (16 USC 470 and 
subsequent sections) and the regulations for compliance with Section 106 of the NHPA 
(36 CFR 800). Cultural resources include any prehistoric or historic district, site, building, 
structure, or object listed on or eligible for listing on the National Register of Historic Places 
(NRHP). They also include all records, artifacts, and physical remains associated with 
NRHP-eligible historic properties. The term also includes properties of traditional cultural 
and religious importance to a Native American tribe or Native Hawaiian organization that 
also meet the NRHP criteria. These properties might consist of the traces of the past activities 
and accomplishments of people. 


NEPA requires that all Federal agencies, including NRCS, “preserve important historic, 
cultural, and natural aspects of our natural heritage, and maintain, wherever possible, an 
environment which supports diversity[.]” 


The NHPA, along with the Advisory Council on Historic Preservation’s regulations for 
compliance with Section 106 of the NHPA (36 CFR 800) and NRCS General Manual 420, 
Part 401, require NRCS to consider the effects of its proposed actions on NRHP-eligible 
cultural resources/historic properties in consultation with specific parties. NRCS is required 
to consult with the SHPO, Tribal Historic Preservation Officers (THPO), and Federally 
recognized tribes that want to consult on agency projects, as well as other interested parties 
such as the SLO, other State agencies, and Certified Local Governments. 


In accordance with 36 CFR 800.6, NRCS would resolve adverse effects to historic properties 
by developing a treatment plan listing the measures that would be used to minimize and 
mitigate expected effects. The treatment plan would be developed through consultation 
between NRCS and other consulting parties including USFS, USACE, and the SLO. NRCS 
would act as the lead agency for purposes of the Section 106 consultation. NRCS would 
invite the Advisory Council for Historic Preservation to participate in the consultation 
process. Once the treatment plan and measures to minimize and mitigate adverse impacts are 
agreed on by the consulting parties, a Memorandum of Agreement (MOA) would be executed 
and implemented pursuant to Section 106. The proposed action could proceed as planned 
once the conditions of the MOA have been satisfactorily executed. 
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The NRCS Environmental Compliance Handbook 
identifies the following policies regarding the treatment 
of cultural resources: 


• NRCS will protect cultural resources in their 
original location to the fullest extent practicable 
by avoiding impacts to resources. 


• NRCS will consider cultural resources that might 
be significant under authorities in addition to or apart from Section 106 of the NHPA 
(for example, the American Indian Religious Freedom Act). When a proposed action 
might affect such resources (for example, contemporary cultural properties, 
traditional cultural values, landscape, or features having religious importance), NRCS 
will consult with concerned parties to determine what practices or treatments, if any, 
are acceptable to the concerned parties and will document the outcome of such 
consultation according to the statutes and authorities under which they are 
considered. If agreement among consulting parties regarding acceptable treatment of 
identified cultural resources cannot be reached, NRCS will complete documentation 
of compliance and determine if continued assistance is warranted. If NRCS does 
determine that such assistance it appropriate, it will seek consultation with the 
Advisory Council on Historic Preservation and, upon receipt of their 
recommendations and completion of additional compliance requirements, make a 
final decision on how to proceed. 


The Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003) contains one 
standard and one guideline related to cultural resources (called heritage resources in the 
Revised Forest Plan). The standard is as follows: 


Standard 32. Review undertakings that may affect cultural resources to identify potential 
impacts. Compliance with Sections 106 and 110 of the NHPA shall be completed before 
the responsible agency official signs the project decision document. 


The guideline is as follows: 


Guideline 88. Design any mitigation measures necessary to resolve adverse affects to 
sites in such a way that they provide the maximum public benefit that the sites (or the 
information derived from them) can offer. 


Because the proposed action would need to comply with Section 106 of the NHPA and 
because USFS is participating in the Section 106 consultation as a cooperating agency, NRCS 
assumes that the consultation process and outcome would comply with the standard and 
guideline. 


What is NRCS’s policy with 
regard to cultural resources? 


NRCS will protect cultural 
resources in their original location 
to the fullest extent practicable by 
avoiding impacts to resources. 
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5.3.4.2 No-Action Alternative 


The No-Action Alternative would not directly affect any resources that are listed on the 
NRHP or are eligible for listing on the NRHP or any sites of importance to Native 
Americans. The LHPS Canal and the LHPS Canal POD below Second Dam, both of which 
are probably eligible for listing on the NRHP, would continue to be used for delivering 
irrigation water and would not be affected by the No-Action Alternative. 


The LN Canal and the LN Canal POD, which also might be eligible for listing, would 
continue to be used to deliver about 2 cfs of irrigation water between the LN Canal POD and 
the Laub Diversion. The remaining reaches of the LN Canal downstream of the Laub 
Diversion would be abandoned for irrigation purposes. This change in the historic use could 
affect the canal’s historic context. 


The No-Action Alternative would not involve acquiring structures from parcels along the 
Logan Bluff, so if any of those structures are eligible for listing, they would not be affected 
by this alternative. 


5.3.4.3 Purple Alternative 


Table 5-2 summarizes the expected effects of the Purple Alternative on cultural resources that 
might be eligible for listing on the NRHP. The Purple Alternative would have adverse effects 
on the LHPS Canal POD structure and canal and the LN Canal. 


Table 5-2. Cultural Resource Impacts from the Purple Alternative 


Resource Effect 


LHPS Canal POD structure Modify structure to accommodate increased flow. 


LHPS Canal Convert 2.4 to 2.6 miles of open canal to box culvert. 


LN Canal Place a 10-inch-diameter pipeline and support structures in about 
1 mile of canal; place 1 mile of pipeline in the maintenance road 
adjacent to the canal between 400 North and 1500 North. 


The Purple Alternative would require removing structures from 14 properties along the north 
side of Canyon Road between about 750 East and 1100 East. NRCS evaluated these 
structures for NRHP eligibility through a reconnaissance-level survey. The results of this 
survey indicate that one of the structures is eligible for listing on the NRHP. NRCS will 
provide this information to the Utah SHPO as it completes the Section 106 consultation 
process. If the SHPO concurs that the structure is eligible, the owner of this structure is a 
willing seller, and NRCS acquires the property, then demolishing the structure would result in 
an adverse effect to an eligible resource. If the structure’s owner is not a willing seller and the 
structure is not removed, then the Purple Alternative would not cause an adverse effect to this 
NRHP-eligible resource. 
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5.3.4.4 Orange Alternative 


Table 5-3 summarizes the expected effects of the Orange Alternative on resources that might 
be eligible for listing on the NRHP. The Orange Alternative would have adverse effects on 
the LHPS Canal POD structure and canal and the LN Canal. 


Table 5-3. Cultural Resource Impacts from the Orange Alternative 


Resource Effect 


LHPS Canal POD structure Modify structure to accommodate increased flow. 


LHPS Canal Convert between 4.9 and 5.2 miles of open canal to box culvert. 


LN Canal Place a 10-inch-diameter pipeline and support structures in about 1 mile of 
canal; place between 3.1 and 3.4 miles of pipeline in the maintenance road 
adjacent to the canal between 400 North and either 2900 North or 3100 North. 


Like the Purple Alternative, the Orange Alternative would require removing structures from 
14 properties along the north side of Canyon Road between about 750 East and 1100 East. 
The Orange Alternative would have the same effect to the one structure that is eligible for 
listing on the NRHP as what is described for the Purple Alternative. 


5.3.4.5 Blue Alternative 


Table 5-4 summarizes the expected effects of the Blue Alternative on resources that might be 
eligible for listing on the NRHP. The Blue Alternative would have adverse effects on the LN 
Canal and POD structure. 


Table 5-4. Cultural Resource Impacts from the Blue Alternative 


Resource Effect 


LN Canal POD structure Modify the POD structure to accommodate the new pipelines. 


LN Canal Convert 1.7 miles of canal to piped flow between POD and 400 North. 


The Blue Alternative would also require removing structures from 14 properties along the 
north side of Canyon Road between about 750 East and 1100 East. The Blue Alternative 
would have the same effect to the one structure that is eligible for listing on the NRHP as 
what is described for the Purple Alternative. However, because the Blue Alternative could not 
be implemented unless the structures are removed, this alternative would result in an adverse 
effect to an eligible resource if the SHPO concurs that the structure is eligible for listing on 
the NRHP. 
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5.3.4.6 Cumulative and Long-Term Effects 


All three action alternatives would cause potentially adverse effects to cultural resources that 
might be eligible for listing on the NRHP. These resources are all parts of the existing canal 
infrastructure and could require some type of modification. Implementing any of the action 
alternatives would cause permanent, long-term effects to the resources. 


Under any of the action alternatives, removing a structure that is eligible for listing on the 
NRHP would cause an adverse effect. While mitigation developed through coordination with 
the Utah SHPO would address the project-specific impact, removing the structure would 
contribute to regional losses of NRHP-eligible resources. 


All of the action alternatives would require modifying existing and potentially eligible 
structures. Formal consultation under Section 106 of the NHPA is in process and will likely 
result in the development of a MOA regarding how the resource impacts would be avoided, 
minimized, or mitigated. Parties to the MOA would probably include the Utah SHPO, NRCS, 
USFS, USACE, and the SLO. Complying with the Section 106 requirements and making 
only the limited modifications proposed under any of the alternatives are expected to mitigate 
the potential for significant cumulative effects to cultural resources. 


5.3.4.7 Summary of Impacts and Mitigation 


Based on an initial review of the proposed action and project alternatives, it is likely that all 
three of the action alternatives would result in adverse effects to known or suspected historic 
properties in the APE. Completing the Section 106 consultation process as described in 
Section 5.3.4.1, Laws, Policies, and Direction, would minimize and mitigate potential effects 
to these properties. No additional mitigation is proposed. 


5.3.5 Topography, Soils, and Geology 


This section describes the expected impacts of the project alternatives to topography, soils, 
and geology. Geologic hazards are discussed in Section 5.6, Hazard Potential of Each 
Alternative. Construction impacts to topography, soils, and geology are discussed in Section 
5.4.3.5, Topography, Surface Soils, and Geology. 


5.3.5.1 Laws, Policies, and Direction 


The NRCS Environmental Compliance Handbook does not contain any specific policies that 
address topography, soils, or geology. 


Construction-related impacts to soils are partially regulated through Section 402 of the CWA 
(NPDES), which primarily addresses protection of water quality. Section 402 requires that, if 
a proposed action would disturb 1 or more acres of ground, the project proponent must file a 
notice of intent to comply with the State’s general permit for stormwater discharges from 
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construction sites and prepare a SWPPP. A SWPPP typically includes measures that protect 
soil from erosion during and immediately after construction. 


The Cache County and City of Logan building codes identify the need for specific 
investigations and design considerations related to projects crossing fault zones. These codes 
would be considered during the design process. 


The Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003) contains three 
guidelines related to protecting soils. The Logan Ranger District has identified the following 
guidelines as being applicable to the proposed action. Consistency with the guidelines as they 
relate to construction impacts is addressed in Section 5.4.3.5, Topography, Surface Soils, and 
Geology. 


• Guideline 4. At the end of an activity, allow no more than 15% of an activity area to 
have detrimental soil displacement, puddling, or compaction and/or to be severely 
burned. 


• Guideline 9. Avoid soil-disturbing activities (those that remove surface organic 
matter exposing mineral soil) on steep, erosive, and unstable slopes, and in riparian 
areas, wetlands, floodplains, wet meadows, and alpine areas. 


• Guideline 11. Use best management practices (BMPs) and soil and water 
conservation practices during project-level assessment and implementation to ensure 
maintenance of soil productivity and minimization of sediment discharge into 
streams, lakes, and wetlands to protect designated beneficial uses. 


5.3.5.2 Topography 


No-Action Alternative 


The No-Action Alternative would not affect the topography of any part of the study area. The 
topography along the LN Canal alignment and the 2009 landslide site would remain in its 
current condition. 


Purple and Orange Alternatives 


The LHPS Canal alignment crosses the steep hillside in 
Logan Canyon. Because this section of box culvert would 
be built in the existing canal and would not require large 
cuts and fills, it would not permanently affect the 
topography of the canyon reach. Construction would need 
to take place adjacent to steep slopes but is not expected 
to directly affect those slopes. No more than 15% of areas 
adjacent to the existing canal alignment would have detrimental soil displacement. The 
remaining reaches of the LHPS Canal and the affected reaches of the LN Canal travel though 


How would the Purple and 
Orange Alternatives affect 
topography? 


The Purple and Orange Alterna-
tives would not affect topography. 
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areas without steep slopes. Because of this, installing the box culvert would not require large 
cuts and fills and would not affect the topography of adjacent areas. 


Both alternatives include a new pipeline from the LHPS Canal to the LN Canal. In both 
cases, the pipeline would be constructed through areas without steep slopes. Because these 
areas are gently sloped, construction would not require large cuts and fills or cause permanent 
changes to the local topography. 


These alternatives would not affect the topography of the Logan Bluff, and the 2009 landslide 
area would remain in its current condition. Construction of the 10-inch-diameter service line 
in the LN Canal between the LN Canal POD and the Laub Diversion would not modify the 
topography, since this reach of the LN Canal passes through an area without steep slopes. 


The construction impacts of the Purple and Orange Alternatives are discussed in Section 
5.4.3.5, Topography, Surface Soils, and Geology. 


Cumulative and Long-Term Effects. Because the Purple and Orange Alternatives would not 
change the topography of land in or near the work area, these alternatives would not create or 
contribute to cumulative, ongoing regional changes in topography, and these alternatives 
would not require long-term maintenance that would affect topography. 


Blue Alternative 


The Blue Alternative would permanently affect 
topography along the LN Canal by building structures on 
a steep hillside. This alternative would not affect any land 
administered by USFS. 


For the Blue Alternative, the existing 2009 landslide area 
at about 970 East would be reshaped and graded to allow 
construction of the irrigation pipeline, soil buttress, and 
drainage ditch systems in the existing LN Canal alignment. This reshaping and grading of the 
landslide area would change the topography of portions of the bluff below the pipeline. The 
design would permanently affect the topography, but this impact would be positive in that it 
would restore the topography of an area that is currently damaged. 


The Blue Alternative also includes construction of about 0.5 mile of soil buttress along the 
existing LN Canal alignment on the parcels from which the structures would be acquired. 
This buttress would increase the stability of the new conveyance structure and drainage ditch. 
The buttress design could incorporate, to the extent possible, topographic features such as 
benches and terraces that would integrate the buttress into the existing topographic features of 
the hillside. The design would consider the existing topography and the proposed topographic 
features so that the slope would blend into the natural environment yet provide the 
stabilization and slope protection required to make the system operate safely. The topography 
would permanently change, but this change would restore the topography of the damaged 
area in a way that would make it similar in appearance and contiguous to adjacent areas. 


How would the Blue 
Alternative affect topography? 


The Blue Alternative would affect 
the topography of the Logan 
Bluff. 
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The construction impacts of the Blue Alternative are discussed in Section 5.4.3.5, 
Topography, Surface Soils, and Geology. 


Cumulative and Long-Term Effects. The area that would be topographically changed as part 
of the Blue Alternative is limited to a small area along the Logan Bluff. The affected part of 
the bluff has been slightly modified from construction and maintenance of US 89 and the 
USU parking lots between the LN Canal alignment and US 89. However, natural changes due 
to landslides have historically had a greater effect on the bluff. The proposed modifications 
associated with the Blue Alternative might improve the stability and therefore maintenance of 
topography in the area but would not guarantee that the rate of ongoing, natural changes 
would be affected. The proposed changes would not cause or contribute to other ongoing, 
regional changes in topography. 


Summary of Impacts and Mitigation 


The No-Action, Purple, and Orange Alternatives would not affect the overall topography of 
the study area. The 2009 landslide area would remain in its current condition. 


The Blue Alternative would affect the topography of the Logan Bluff, but the design of the 
project elements (specifically the soil buttress and regrading the 2009 landslide area) would 
attempt to blend the affected areas into the existing topography. 


No mitigation is proposed. 


5.3.5.3 Surface Soils 


No-Action Alternative 


Because the No-Action Alternative would not disturb any ground, it would not affect surface 
soils in the study area. The existing LN Canal at the 2009 landslide site would not be altered. 
Stormwater runoff that passes through the landslide site would continue to cause erosion and 
loss of surface soils in the landslide area. 


Action Alternatives 


None of the action alternatives would permanently affect 
surface soils. The Purple and Orange Alternatives would 
require importing soil to cover the box culvert in Logan 
Canyon. The Blue Alternative would require using 
imported soils for reshaping the 2009 landslide site, 
constructing the soil buttress, and covering native surface 
soils. This alternative would not affect soils on land 
administered by USFS. 


The construction impacts of the action alternatives are described in Section 5.4.3.5, 
Topography, Surface Soils, and Geology. 


How would the action 
alternatives affect surface 
soils? 


The action alternatives would not 
permanently affect surface soils. 
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Cumulative and Long-Term Effects. The action alternatives would not cause any long-term 
adverse impacts to soils. Reconstructing the 2009 landslide area and constructing the soil 
buttress for the Blue Alternative would not cause any long-term adverse impacts to soils. 


Summary of Impacts and Mitigation 


The action alternatives would not permanently affect surface soils. No mitigation is proposed. 


5.3.5.4 Geology: Geologic Conditions, Faults, and Subsurface Soils 


This section describes how the project alternatives could affect geologic resources including 
geologic conditions, faults, and subsurface soils. Section 5.6, Hazard Potential of Each 
Alternative, describes how geologic hazards (rock fall, earthquakes, and ground shaking) 
could affect the alternatives. 


No-Action Alternative 


The No-Action Alternative would not affect geologic conditions, faults, or subsurface soils. 


Action Alternatives 


The Purple, Orange, and Blue Alternatives would not 
permanently affect geologic conditions or subsurface 
soils in the study area. 


The action alternatives would disturb ground along the 
LHPS Canal and/or the LN Canal alignments. The Purple 
and Orange Alternatives would construct a new pipeline 
between the canals at 1500 North, 2900 North, or 3100 
North at a depth of 3 to 5 feet below the ground surface. All ground disturbances, including 
those necessary to construct the new sections of pipeline, would not affect geologic units or 
subsurface soils because excavation would not disturb geologic units or subsurface soils. 


All of the alternatives cross the East Cache fault zone, but none would directly affect the fault 
itself. The Blue Alternative would require constructing deep foundations and subsurface 
drainage features into the upper areas of specific geologic units (units GU-2 and GU-3 in 
Figure 4-5, Surface Soils Map) along the alignment. While these structures would temporarily 
affect the local areas of geologic units or subsurface soils, they would not be massive enough 
to jeopardize the integrity of the entire geologic unit or subsurface soil structure. Therefore 
the Blue Alternative would not affect the geologic units and subsurface soils. 


The construction impacts of the action alternatives are discussed in Section 5.4.3.5, 
Topography, Surface Soils, and Geology. 


How would the action 
alternatives affect geology? 


The action alternatives would not 
permanently affect geologic 
conditions or subsurface soils. 
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Cumulative and Long-Term Effects. Because the action alternatives would not affect 
geologic conditions or subsurface soils in the study area, they would not create or contribute 
to cumulatively considerable adverse conditions related to subsurface soil disturbance. 


Summary of Impacts and Mitigation 


Because none of the alternatives would affect geologic conditions or subsurface soils in the 
study area, no mitigation is proposed. 


5.3.6 Water Resources 


This section discusses the expected permanent impacts of the project alternatives on water 
resources and the regulatory actions and authorities that apply to water resources. The 
specific water resources that are discussed in this section are surface waters (natural water 
courses, irrigation canals, and wetlands), water quality, stormwater, floodplains, groundwater 
resources, public water supply wells, and water use and water rights. Construction impacts to 
water resources are discussed in Section 5.4.3.6, Water Resources. 


5.3.6.1 Laws, Policies, and Direction 


Table 2-1, Laws, Regulations, and Policies That Could Apply to the Proposed Action, lists 
the laws that apply to water resources. The following list summarizes the applicable laws and 
other policy and direction that apply to water resources in the study area. 


• Section 401 of the CWA (Water Quality Certification for activity that is subject to 
authorization under Section 404 of the CWA) 


• Section 402 of the CWA for construction activities (NPDES) 


• Section 404 of the CWA 


• Section 319 of the CWA 


• Executive Order 11990, Protection of Wetlands 


• Executive Order 11988, Floodplain Management 


• NRCS General Manual Title 190, Part 410.26, Wetland Policy 


• Utah Code 73, Water and Irrigation, Water Rights 


• Utah Administrative Code, Rule R655-13, Stream Alteration 


• Utah Administrative Code, Rule R317-2-3, Antidegradation Policy 


• Utah Administrative Code, Rule R309-600, Drinking Water Source Protection 


The Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003) contains a 
number of subgoals, standards, and guidelines related to water resources. Standards are 
mandatory and guidelines are suggested. The Logan Ranger District has identified the 
following subgoals, standards, and guidelines as being applicable to the proposed action. 
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Consistency with some of these subgoals, standards, and guidelines is addressed in Section 
5.4.3.6, Water Resources. 


Subgoals 


• Subgoal 2b. Maintain and/or improve water quality to provide stable and productive 
riparian and aquatic ecosystems. 


• Subgoal 2d. Protect waters meeting or surpassing State water quality standards by 
planning and designing land-management activities to protect water quality. 


• Subgoal 2e. Maintain and/or restore stream channel integrity, channel processes, and 
sediment regimes (timing, volume, and character of sediment input/transport) under 
which riparian and aquatic ecosystems developed. 


• Subgoal 2f. Maintain water in streams, lakes, and wetlands of adequate quantity and 
quality to provide for in-stream flows and existing downstream uses including 
support of healthy riparian and aquatic habitats, stability and effective function of 
stream channels, ability to route flood discharges, and maintenance of recreation 
opportunities. 


Standards 


• Standard 2. Apply runoff controls during project implementation to prevent 
pollutants including fuels, sediment, and oils from reaching surface water and 
groundwater. 


• Standard 4. Place new sources of chemical and pathogenic pollutants where such 
pollutants will not reach surface water or groundwater. 


• Standard 5. Prior to issuing a permit or license for activities such as mining, 
hydropower development, snowmaking, or water-transmission facilities, in-stream 
flow determinations will be required of all future permitted and licensed activities. 
For existing authorized uses and activities, minimum in-stream flows will be 
established to meet the beneficial use of the stream and will be a condition of any 
licensing and permit renewal. 


• Standard 6. Within legal authorities, ensure that new proposed management activities 
in watersheds containing 303(d)-listed water bodies improve or maintain overall 
progress toward beneficial use attainment for pollutants which led to listing; and do 
not allow additions of pollutants in quantities that result in unacceptable adverse effects. 
Because the Logan River is not a 303(d)-listed water, this standard does not apply. 


• Standard 20. When constructing or maintaining roads, trails, and facilities, use 
BMPs to minimize sediment discharge into streams, lakes, and wetlands. 
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Guidelines 


• Guideline 2. Projects in watersheds with 303(d)-listed water bodies should be 
supported by scale and level of analysis sufficient to permit an understanding of the 
implications of the project within the larger watershed context. Because the Logan 
River is not a 303(d)-listed water, this standard does not apply. 


• Guideline 3. Proposed actions analyzed under NEPA should adhere to the State 
Nonpoint Source Management Plan to best achieve consistency with both Sections 
313 and 319 of the Federal Water Pollution Control Act. 


• Guideline 5. Do not allow activities that could result in water yield increases that 
would degrade water quality and impact beneficial uses. 


• Guideline 9. Avoid soil-disturbing activities (those that remove surface organic 
matter exposing mineral soil) on steep, erosive, and unstable slopes, and in riparian 
areas, wetlands, floodplains, wet meadows, and alpine areas. 


• Guideline 10. Encourage water users that divert, augment, or operate reservoirs to 
regulate discharges to prevent or reduce damage to downstream properties. 


• Guideline 11. Use BMPs and soil and water conservation practices during project-
level assessment and implementation to ensure maintenance of soil productivity and 
minimization of sediment discharge into streams, lakes, and wetlands to protect 
designated beneficial uses. 


• Guideline 45. Access routes for heavy equipment should be selected to limit 
disturbance to riparian vegetation and to limit the number of stream crossings. 


5.3.6.2 Surface Waters 


Surface waters in the study area include the Logan River, Green Canyon Creek, and the LN 
and LHPS Canals. The study area also includes some wetland areas. These waters are all 
considered waters of the U.S. This section describes the expected effects of the project 
alternatives on surface water flows and physical features. Construction impacts to surface 
waters are discussed in Section 5.4.3.6, Water Resources. 


No-Action Alternative 


The No-Action Alternative would not have any new effects on surface waters. Before the 
2009 landslide, the LN Canal provided a direct connection between the Logan River and 
Smithfield Creek (also known as Summit Creek) to the north. Under the No-Action Alterna-
tive, this connection would not be re-established. Sections of the canal would be abandoned 
for irrigation purposes and would remain in place but would not be used for conveying 
irrigation water. Sections of the canal would still be used for conveying stormwater. 
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Currently, about 2 cfs of water is diverted from the Logan River at the existing LN Canal 
POD and delivered to shareholders upstream of the Laub Diversion. Unused irrigation water 
is taken out of the LN Canal at the Laub Diversion and is returned to the Logan River using 
ditches and the city storm drain system. Under the No-Action Alternative, this diversion 
would continue. The canal system would not convey irrigation water downstream of the Laub 
Diversion. 


Before the 2009 landslide, water in the LN Canal flowed from the LN Canal POD on the 
Logan River to the north, and some of the water discharged directly into Smithfield Creek. 
The canal was considered a water of the U.S. because of this connection. Because the 
connection would not be restored under the No-Action Alternative, USACE might no longer 
consider the canal to be a jurisdictional water. 


The No-Action Alternative would not affect USFS-administered land, so none of the goals, 
standards, or guidelines in the Revised Forest Plan for the Wasatch-Cache National Forest 
would apply. 


Purple Alternative 


Logan River. The Purple Alternative would modify the 
existing LHPS Canal POD structure and an area adjacent 
to the structure along the Logan River. Short-term 
impacts during construction are discussed in Section 
5.4.3.6, Water Resources. 


Modifying the POD structure would affect about 
1,000 square feet (about 0.02 acre) on the north bank of 
the river. The exact amount of impact to the Logan River 
below the ordinary high-water mark (which is the limit of 
USACE’s jurisdiction under Section 404 of the CWA) is 
unknown but is likely to be quite a bit less than 
1,000 square feet. The POD modification would require 
authorization under Sections 401 and 404 of the CWA, a 
Stream Alteration Permit from the Utah Division of 
Water Rights, and a special-use permit from USFS. The conditions of these authorizations 
would ensure that the impacts to the Logan River are minimized. 


This alternative would require the diverting LN Canal water as well as LHPS Canal water at 
the LHPS Canal POD. As discussed in Section 4.4.5.1, Topography, the Logan River flows 
are already substantially modified by existing diversions. The increased diversion of water at 
the LHPS Canal POD relies on the State Engineer’s approval and the agreement between the 
Cache Highline Water Users’ Association and the City of Logan as discussed in Section 
5.2.7, Energy. 


About 1 mile of the LHPS Canal that is part of the Purple Alternative is on National Forest 
System land and is subject to the policies of the Revised Forest Plan for the Wasatch-Cache 


How would the Purple 
Alternative affect surface 
waters? 


The Purple Alternative would 
have a minor effect to the Logan 
River at the LHPS Canal POD, 
enclose 2.4 to 2.6 miles of the 
LHPS Canal, place 1 mile of the 
LN Canal in a pipe outside the 
canal easement between 400 
North and 1500 North, and place 
1 mile of the LN Canal in a pipe 
between the LN Canal POD and 
the Laub Diversion. 
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National Forest (Section 5.3.6.1, Laws, Policies, and Direction). Operating the Purple 
Alternative on National Forest System land would require a special-use permit from USFS. 
Special-use permit conditions have not been developed for any of the alternatives. If the 
Purple Alternative were selected, then the SLO would need to go through the special-use 
permitting process, which would require a review of how the project could be constructed 
consistent with the subgoals, standards, and guidelines in the Revised Forest Plan and how it 
might affect Logan River flows. 


During this process, NRCS and the SLO expect that USFS would conduct a review of site-
specific construction and maintenance plans for the project elements that occur on USFS-
administered land, including modifying the LHPS Canal POD on the Logan River and about 
1 mile of the LHPS Canal conveyance structure. The plans would address specific 
compliance with applicable USFS standards and guidelines, which include but are not limited 
to operating the POD to prevent damage to downstream properties, monitoring appropriate 
river flows below the LHPS Canal POD on National Forest System land, and maintaining the 
integrity of the Logan River channel. Appendix C6, Compliance with the Standards and 
Guidelines in the Revised Forest Plan for the Wasatch-Cache National Forest, specifically 
addresses each of the standards and guidelines that USFS has stated would apply to activity 
on National Forest System land. The standards and guidelines in the Revised Forest Plan 
regarding erosion and sediment control, construction access, materials staging, fuels 
management, and limits of disturbance are addressed in Section 5.4.3.6, Water Resources, 
which discusses the construction impacts of the Purple Alternative. 


The standard of particular importance to USFS is Standard 5, which addresses the 
establishment of a minimum flow to meet the beneficial uses of potentially affected streams. 
NRCS used information from two U.S. Geological Survey (USGS) gages located on 
diversions/rediversions from the river and one on the Logan River to analyze historic flow 
conditions in the affected reach of the river that is on land administered by USFS. Under the 
Purple Alternative, moving the LN Canal water from the LN Canal POD upstream to the 
LHPS Canal POD would require releasing more water from Second Dam to accommodate the 
LN Canal’s water right. 


Before the 2009 landslide, some of the water that was diverted at the LN Canal POD was first 
used upstream at the City of Logan’s Hydro 2 plant, which diverts water directly from 
Second Dam before returning that water to the river for use at the LN Canal POD (Figure 
3-11, Logan River Diversions). Under the Purple Alternative, the LN Canal water would need 
to be diverted above the City of Logan’s return, which would increase flows in the Logan 
River between Second Dam and the LHPS Canal POD during the irrigation season. However, 
because of limited gage data for the river above and below the LHPS Canal POD, the effects 
of the Purple Alternative on Logan River flows downstream of the LHPS Canal POD are 
unknown. 


To minimize potential adverse effects to river flows downstream of the LHPS Canal POD, 
meet the expected special-use permit conditions, and comply with Standard 5, USFS has 
recommended that the project should include a process to determine the amount of water that 
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needs to flow past the LHPS Canal POD during the irrigation season in order to sustain 
beneficial uses downstream on National Forest land. This determination would include 
releasing varying amounts of water past the LHPS Canal POD and observing the response in 
the Logan River. The intent is to determine the amount of flow, as measured immediately 
below the LHPS Canal POD, that would provide water in the Logan River to fill pools, allow 
fish to move between pools, and provide enough water for good circulation to maintain cool 
temperatures and dissolved oxygen content in the stretch of the Logan River between the 
LHPS Canal POD and the National Forest boundary during low-flow periods (August 
through October). USFS has recommended that an initial minimum flow of 5 cfs be allowed 
to pass the LHPS Canal POD to maintain Logan River flows during the irrigation season 
(USFS 2011). This amount is roughly equivalent to the amount of water that would not be 
lost to seepage from the LHPS Canal and that reaches the river on USFS-administered land. 
The reduction in seepage losses would be due to the new box culvert conveyance, as 
discussed in Section 4.4.6.1, Surface Waters, and Section 5.3.6.6, Groundwater Resources. 


The project proponents and USFS would monitor Logan River response at the 5-cfs flow rate 
to meet Standard 5, and the flow rate could be adjusted. See Appendix C6 for detailed 
information regarding the process to determine an appropriate Logan River flow during the 
irrigation season. 


NRCS and the SLO expect that USFS would specify a process through which flow 
requirements could be determined and met during low flows as part of the special-use permit 
for operating the Purple Alternative. However, this document provides a framework for the 
process in the Summary of Impacts and Mitigation section on page 5-77. 


The Purple Alternative would not affect any supporting 
intermittent natural streams. 


LHPS and LN Canals. The Purple Alternative would 
modify 2.4 to 2.6 miles of the LHPS Canal and about 
2 miles of the LN Canal. The affected reach of the LHPS 
Canal would be converted from an open irrigation 
channel to a box culvert. About 0.8 to 1.0 mile of the box 
culvert (between the Logan Golf & Country Club and 
Lundstrom Park/1500 North) would have a stormwater channel adjacent to (either on top of 
or beside) the culvert. A new water-control structure at Lundstrom Park/1500 North would 
affect about 20 linear feet of the canal (included in the total 2.4 to 2.6 miles affected). Mod-
ifying the LHPS Canal and installing the water-control structure would require authorization 
under Section 404 of the CWA since the LHPS Canal is a non-wetland water of the U.S. 


For operating the reach of the LHPS Canal on National Forest System land, USFS would 
issue a special-use permit. The use-permit process would include USFS review of the site-
specific construction and maintenance plans for this reach of the LHPS Canal. 


The Purple Alternative would affect two reaches of the LN Canal. Installing a pipeline 
between 400 North and 1500 North would change the historic flows of the LN Canal in this 


What is a supporting 
intermittent stream? 


A supporting intermittent stream 
is a stream that the Utah Division 
of Water Quality identifies as 
having a beneficial use. 
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reach. The pipeline would be installed in the canal maintenance road or in the bottom of the 
canal, so it would not directly affect the canal alignment. However, new water-control 
structures at 400 North and 1500 North would directly affect about 20 feet of the canal at 
each structure. Because of this, constructing the water-control structures is subject to 
authorization under Section 404 of the CWA. The existing canal would continue to be used 
for conveying stormwater. 


This alternative also includes installing 1 mile of 10-inch-diameter pipeline in the LN Canal 
between the LN Canal POD and the Laub Diversion. This would not directly affect the 
existing canal alignment, but, because the pipeline would be in the canal channel, it would 
require authorization under Section 404 of the CWA. 


These modifications would not adversely affect the function or operation of the canals or 
service to shareholders. 


Wetlands. As shown in Figure 4-10, Wetlands in the Study Area, there is one wetland along 
the south side of 1500 North at about 1250 East. Because the pipeline between the LHPS 
Canal and the LN Canal would be in the road at this location, it would not fill the wetland. 


The presence of the pipeline would not affect wetland hydrology. The hydrology source of 
the wetland appears to be natural springs that emerge from the foot of the bluff to the east. 
Because the springs originate from groundwater that flows west, any construction to the north 
would not affect the wetland hydrology. The wetland is close to the area that would be 
affected by construction, so Section 5.4.3.6, Water Resources, recommends measures to 
ensure that the wetland is protected during construction. 


Cumulative and Long-Term Effects. The Purple Alternative would not cause adverse long-
term effects to the Logan River, the LHPS and LN Canals, or the wetland along 1500 North. 
The canals have not been substantially changed since they were first constructed in the 1860s, 
and the changes proposed as part of the Purple Alternative would affect canal operations by 
moving LN Canal water to an improved LHPS Canal. However, operating the modified 
LHPS Canal POD on the Logan River and the modifications to operating the LHPS Canal 
with increased flow would not cause or contribute to cumulative effects to the Logan River, 
the regional canal system, or canal water users. 


Orange Alternative 


Logan River and Green Canyon Creek. The Orange Alternative would modify the LHPS 
Canal POD structure and would change the Logan River flow below Second Dam and past 
the LHPS Canal POD during the irrigation season as described for the Purple Alternative. 
The modifications would have short-term impacts during construction as discussed in Section 
5.4.3.6, Water Resources, but would not have long-term adverse effects to the Logan River. 
The effects to the Logan River at the LHPS Canal POD would be the same as those from the 
Purple Alternative. 
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The Orange Alternative would cross Green Canyon 
Creek at about 1900 North in North Logan. Installing 
about 50 feet of new box culvert at the creek would 
modify the creek at this location to accommodate the new 
box culvert. Once the Orange Alternative is complete, 
this effect is not expected to cause long-term impacts to 
the flow or function of the creek upstream or downstream 
of the canal crossing. Crossing Green Canyon Creek with 
the LHPS Canal box culvert would require authorization 
under Section 404 of the CWA for effects to the 50-foot-
long by 12-foot-wide channel (a maximum of about 
600 square feet, or 0.01 acre) and a Utah Stream 
Alteration Permit. Crossing Green Canyon Creek with the 
pressure pipe in the LN Canal maintenance road would 
not require permitting because it would not directly affect 
the LN Canal conveyance structure. 


The Orange Alternative would not affect any other supporting intermittent streams. 


LHPS and LN Canals. The Orange Alternative would modify between 4.9 and 5.2 miles of 
the LHPS Canal and between 4.1 and 4.4 miles of the LN Canal. The affected reach of the 
LHPS Canal would be converted from an open irrigation channel to a box culvert. Between 
3.3 and 3.6 miles of the box culvert would have a stormwater channel adjacent to (either on 
top of or beside) the culvert. New water-control structures on both canals at either 2900 North 
or 3100 North and near the LN Canal at about 400 North could affect about 20 linear feet of 
each canal at each structure. The change to a box culvert and installing the water-control 
structures would require authorization under Section 404 of the CWA because these activities 
would permanently fill sections of the LHPS Canal, a non-wetland water of the U.S. Similar 
to the Purple Alternative, for the operation of the LHPS Canal on National Forest System land, 
USFS would issue special-use permit. The use-permit process would include USFS review of 
the site-specific construction and maintenance plans for this reach of the LHPS Canal. 


The Orange Alternative would affect two reaches of the LN Canal. Installing a pipeline in the 
canal maintenance road or in the bottom of the canal between 400 North and either 2900 
North or 3100 North would change the historic flows of the LN Canal for 3.1 to 3.4 miles. 
Because the pipeline would be installed in the canal maintenance road, it would not directly 
affect the canal alignment. The existing LN Canal would continue to be used for conveying 
stormwater. 


This alternative also includes installing 1 mile of 10-inch-diameter pipeline in the LN Canal 
between the LN Canal POD and the Laub Diversion. This would directly affect the existing 
canal alignment because the pipeline would be in the canal channel. These modifications 
would not adversely affect the function or operation of the canals or service to shareholders. 


How would the Orange 
Alternative affect surface 
waters? 


The Orange Alternative would 
have a minor effect to the Logan 
River at the LHPS Canal POD, 
enclose between 4.9 and 5.2 miles 
of the LHPS Canal, cross over 
Green Canyon Creek, place 3.1 to 
3.4 miles of the LN Canal in a 
pipe outside the canal easement, 
and place 1 mile of the LN Canal 
in a pipe between the LN Canal 
POD and the Laub Diversion. 
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Wetlands. Because there are no jurisdictional wetlands along the Orange Alternative 
alignment, this alternative would not affect any wetlands. 


Cumulative and Long-Term Effects. The Orange Alternative would not cause adverse long-
term effects to the Logan River, Green Canyon Creek, the LHPS Canal, or the LN Canal. 
Activity resulting in changes to the Logan River and Green Canyon Creek outside the study 
area is regulated under State and Federal law. The canals have not been substantially changed 
since they were first constructed in the 1860s, and the changes proposed as part of the Orange 
Alternative would not affect canal operation. Operating the LHPS Canal POD at the Logan 
River crossing of Green Canyon Creek at 1900 North and operating the canals would not 
cause or contribute to cumulative effects to the Logan River, Green Canyon Creek, the 
regional canal system, or canal water users. 


Blue Alternative 


The Blue Alternative would not affect National Forest 
System land, so none of the standards and guidelines in 
the Revised Forest Plan for the Wasatch-Cache National 
Forest would apply. 


Logan River. The Blue Alternative would modify the LN 
Canal POD structure on the Logan River so that water 
could be diverted into a new pipeline. This modification 
would have short-term impacts during construction as 
discussed in Section 5.4.3.6, Water Resources, but would 
not result in long-term effects to the Logan River. 


Modifying the POD structure would affect a maximum of 1,000 square feet on the north bank 
of the river. The exact amount of impacts to the Logan River below the ordinary high-water 
mark (which is the limit of USACE’s jurisdiction under Section 404 of the CWA) of the 
Logan River is unknown but is likely to be quite a bit less than 1,000 square feet. This would 
require authorization under Sections 401 and 404 of the CWA and a Stream Alteration Permit 
from the Utah Division of Water Rights. The conditions of these authorizations would ensure 
that the impacts to the Logan River are minimized. 


The Blue Alternative would not affect any other supporting intermittent streams. 


LN Canal. The Blue Alternative would modify 1.7 miles of the LN Canal by constructing a 
new pipeline in the canal alignment, a new stormwater channel along about 1.5 miles of the 
alignment (from Canyon Road to 400 North), and a water-control structure at 400 North in 
the canal. These modifications would not adversely affect the function or operation of the 
canals or service to shareholders. 


Installing the new pipeline, stormwater channel, and water-control structure would directly 
affect the LN Canal. Because the canal is a water of the U.S., these effects would be subject 
to authorization under Section 404 of the CWA. 


How would the Blue 
Alternative affect surface 
waters? 


The Blue Alternative would have 
a minor effect to the Logan River 
at the LN Canal POD and enclose 
about 1.7 miles of the LN Canal. 
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Wetlands. Although NRCS noted the presence of seeps and springs during its 2010 wetland 
delineation, NRCS did not find any jurisdictional wetlands along the LN Canal alignment that 
would be affected by the Blue Alternative. Because there are no jurisdictional wetlands along 
the Blue Alternative alignment, it would not affect any wetlands. 


Cumulative and Long-Term Effects. The Blue Alternative would not cause adverse long-
term effects to the Logan River or the LN Canal. Activity resulting in changes to the Logan 
River outside the study area is regulated under State and Federal law. The canal system has 
not been substantially changed since it was first constructed in the 1860s, and the minor chan-
ges proposed as part of the Blue Alternative would not affect canal operation. The changes to 
the Logan River at the LN Canal POD and to the canals would not cause or contribute to 
cumulative effects to the Logan River, the regional canal system, or canal water users. 


Summary of Impacts and Mitigation 


The action alternatives would not cause significant long-term adverse effects to flows or 
physical features of natural water courses. To ensure that the Purple and Orange Alternatives 
would provide adequate Logan River flows below the LHPS Canal POD, NRCS proposes to 
implement the following measure: 


• As the canal system operator and special-use permit holder, the Cache Highline 
Water Users’ Association would work with USFS to meet USFS Standard 5 by 
developing a plan to determine a minimum amount of water that would be allowed to 
flow past the LHPS Canal POD during the irrigation season in order to maintain 
beneficial uses downstream. The process would require observing the depth of pools 
in the Logan River below the LHPS Canal POD under various flow rates at and 
possibly above and below 5 cfs as needed. Monitoring of various flow rates and river 
response would occur within the first year after the project is completed. After USFS 
determines the appropriate flow rate, that rate would become a requirement of the 
special-use permit. The flow that passes the LHPS Canal POD would likely need to 
be monitored and reported to USFS annually by the special-use permit holder(s) in 
accordance with special-use permit conditions. 


The Blue Alternative would not affect Logan River flows. 


The physical impacts to the Logan River at the POD structure (all action alternatives) and 
Green Canyon Creek (Orange Alternative) would not cause adverse long-term effects to these 
resources. Modifications to the irrigation canals would not adversely affect the long-term 
function of the canals or service to water users. 


Activity that would permanently affect the canals (all action alternatives), the Logan River 
(all action alternatives), and Green Canyon Creek (Orange Alternative), all of which are non-
wetland waters of the U.S., would be subject to authorization under Section 404 of the CWA. 
NRCS and Cache County are not proposing mitigation for impacts to non-wetland waters of 
the U.S. because the permanent impacts to natural waters (Logan River and Green Creek) 
would be minimal (less than 0.02 acre at the Logan River and 0.01 acre at Green Canyon 
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Creek) and would not affect the hydrology or flow of these features. NRCS and Cache 
County are not proposing mitigation for impacts to the canals because any of the alternatives 
would maintain or restore flow in the canals and would not interrupt existing connectivity to 
natural waters of the U.S. Activity on the Logan River and Green Canyon Creek would also 
require a Stream Alteration Permit. Cache County and its contractor would ensure that long-
term, permanent effects beyond those permitted would be prevented by applying 
requirements described in the conditions of these authorizations. 


For the alternatives that would have facilities on National Forest System land, the design and 
operation of those facilities would require a special-use permit, compliance with USFS 
standards and guidelines, and USFS review of plans and documents. Cache County and its 
contractor and special-use permit holders would be required to meet the conditions of the 
USFS special-use permit for activities conducted on National Forest System land. 


Because none of the alternatives would have significant, long-term impacts to Green Canyon 
Creek, the LN and LHPS Canals, or wetlands in the study area, no additional mitigation is 
proposed. 


5.3.6.3 Water Quality 


This section describes the expected effects of the project alternatives on surface water quality. 
Construction impacts are discussed in Section 5.4.3.6, Water Resources. 


No-Action Alternative 


Because the No-Action Alternative would not change natural water resources or the existing 
irrigation system, it would not affect surface water quality. 


Purple Alternative 


The Purple Alternative would modify the LHPS Canal 
POD and the Logan River, 2.4 to 2.6 miles of the LHPS 
Canal, and about 2 miles of the LN Canal. Modifying the 
existing diversion structure would not affect the long-
term water quality of the Logan River. The Purple 
Alternative includes separating stormwater from 
irrigation water in 0.8 to 1.0 mile of the LHPS Canal.  


Constructing and operating the new LHPS Canal POD 
structure would need to undergo a State of Utah 
antidegradation review for the Logan River. Because the 
Logan River in Logan Canyon is a Category 1 high-
quality water, the Utah Division of Water Quality would 
need to review the planned modification and expected operation activities as part of an 
antidegradation review. If the Division of Water Quality finds that the proposal does not meet 


How would the Purple 
Alternative affect water 
quality? 


The Purple Alternative would not 
adversely affect water quality. 
Separating stormwater from 
irrigation water in 0.8 to 1.0 mile 
of the LHPS Canal and about 
2 miles of the LN Canal would 
result in an irrigation water quality 
benefit. 
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the State’s antidegradation requirements, then Cache County or its contractor would need to 
work with the Division to change the plan so that it would meet the requirements. 


A portion of the Purple Alternative is on National Forest System land and is subject to the 
policies of the Revised Forest Plan for the Wasatch-Cache National Forest (Section 5.3.6.1, 
Laws, Policies, and Direction). Operating the Purple Alternative on National Forest System 
land would require a special-use permit from USFS. The following paragraphs briefly discuss 
how the Purple Alternative would meet the subgoals, standards, and guidelines in the Revised 
Forest Plan and the expected special-use permit conditions related to water quality. Appendix 
C6, Compliance with the Standards and Guidelines in the Revised Forest Plan for the 
Wasatch-Cache National Forest, addresses each appropriate standard and guideline in the 
Revised Forest Plan. 


Because this alternative would not discharge water to the Logan River, the water quality and 
beneficial uses of the Logan River would not be affected. The Purple Alternative would not 
increase the amount of flow diverted from the Logan River and therefore would not affect the 
load reduction and load allocation for the Logan River that are assigned by the Cutler 
Reservoir TMDL. 


Temporary construction impacts are discussed in Section 5.4.3.6, Water Resources. That 
discussion addresses the standards and guidelines in the Revised Forest Plan and the expected 
special-use permit authorizations regarding erosion and sediment control, construction access, 
materials staging, fuels management, and limits of disturbance. 


The Purple Alternative would be located in the Bear River Watershed Management Unit for 
the State’s Nonpoint Source Pollution Management Plan (Utah Department of Environmental 
Quality 2000). According to that plan, which was originally published in 2000 and 
supplemented by the State’s integrated water-quality plan (Utah Division of Water Quality 
2010), the Purple Alternative would not be located in an area that is subject to special 
nonpoint source pollution management. Voluntary nonpoint source pollution prevention 
activity is ongoing in the Cache Valley area, but this alternative would not affect or be 
affected by these voluntary activities. 


The Purple Alternative would convey shares of LHPS Canal and LN Canal irrigation water in 
about 2.4 to 2.6 miles of enclosed box culvert. Between the Logan Golf & Country Club and 
Lundstrom Park/1500 North (a distance of 0.8 to 1.0 mile), the box culvert would share the 
existing canal alignment with a separate stormwater system (either on top of or beside the box 
culvert). Stormwater runoff from urban areas such as those along the LHPS Canal can contain 
sediment, bacteria, nutrients, debris, and other contaminants. This change in the system 
would improve irrigation water quality in the LHPS Canal by keeping stormwater and 
irrigation water separated. The quality of the irrigation water would also be improved because 
the water would be conveyed in a closed conduit and would not be exposed to sediment from 
bank erosion and debris entering the existing open canals. This change would improve water 
quality for shareholders diverting water from the canals upstream of about 1500 North. 
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The Purple Alternative also includes delivering LN Canal water for about 1 mile to 
shareholders between 400 North and 1500 North and for about 1 mile between the LN Canal 
POD and the Laub Diversion using pipes that exclude stormwater. This would have similar 
irrigation water quality benefits for shareholders along these reaches of the canal as the 
benefits described for shareholders of the LHPS Canal. 


Cumulative and Long-Term Effects. The long-term operation of the canal system would not 
adversely affect water quality in surface water resources or in the canals. Enclosing the LHPS 
Canal and separating stormwater would have a long-term benefit on irrigation water quality. 
Because water quality would be protected during construction and would not be affected in 
the long term, the Purple Alternative is not expected to cause or contribute cumulative effects 
to water quality. 


Orange Alternative 


The effects of the Orange Alternative on water quality 
would be similar to those from the Purple Alternative. 
The Orange Alternative would also affect National Forest 
System land, so it would need to comply with the 
standards and guidelines of the Revised Forest Plan for 
the Wasatch-Cache National Forest and would require a 
special-use permit to operate on National Forest System 
land. 


Similar to the Purple Alternative, the Orange Alternative 
could cause temporary effects to the water quality of the 
Logan River and the irrigation canals during construction 
but would not cause long-term water quality effects. 
Irrigation water quality would not be adversely affected, and the beneficial effects would be 
similar to those from the Purple Alternative. Construction effects are discussed in Section 
5.4.3.6, Water Resources. 


About 50 feet of box culvert crossing Green Canyon Creek in the LHPS Canal alignment 
would not cause long-term water quality impacts to Green Canyon Creek. Temporary 
(construction) impacts and application of BMPs during construction are discussed in Section 
5.4.3.6, Water Resources. 


The Orange Alternative would also improve irrigation water quality as described for the 
Purple Alternative. The Orange Alternative would provide a greater benefit because it would 
separate irrigation and stormwater in 3.3 to 3.6 miles of the LHPS Canal, 3.1 to 3.4 miles of 
the LN Canal between 2900 North or 3100 North and 400 North, and about 1 mile of the LN 
Canal between the LN Canal POD and 400 North. 


Because this alternative would not discharge water to the Logan River, the water quality and 
beneficial uses of the Logan River would not be affected. The Orange Alternative would not 
increase the amount of flow diverted from the Logan River and therefore would not affect the 


How would the Orange 
Alternative affect water 
quality? 


The Orange Alternative would not 
adversely affect water quality. 
Separating stormwater from 
irrigation water in 3.3 to 3.6 miles 
of the LHPS Canal and about 4.1 
to 4.4 miles of the LN Canal 
would result in an irrigation water 
quality benefit. 
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load reduction and load allocation for the Logan River that are assigned by the Cutler 
Reservoir TMDL. 


Cumulative and Long-Term Effects. The long-term operation of the canal system would not 
adversely affect water quality in surface water resources or in the canals. Enclosing the LHPS 
Canal and separating stormwater would have a long-term benefit on irrigation water quality. 
Because water quality would be protected during construction and would not be affected in 
the long term, the Orange Alternative is not expected to cause or contribute to cumulative 
effects to water quality. 


Blue Alternative 


Similar to the Purple and Orange Alternatives, the Blue 
Alternative could cause temporary effects to the water 
quality of the Logan River and the LN Canal during 
construction (Section 5.4.3.6, Water Resources). 
Irrigation water quality would not be adversely affected, 
and the beneficial effects would be similar to those from 
the Purple Alternative. The Blue Alternative would not 
affect National Forest System land, so the standards and 
guidelines in the Revised Forest Plan for the Wasatch-Cache National Forest would not 
apply to this alternative. 


Constructing and operating the new LN Canal POD structure would need to undergo a State 
of Utah antidegradation review for the Logan River. Because the Logan River is considered a 
Category 3 water from the mouth of Logan Canyon downstream, the Utah Division of Water 
Quality would need to review the planned modification and expected operation schedule as 
part of an antidegradation review. If the Division of Water Quality finds that the proposal 
does not meet the State’s antidegradation requirements, then Cache County would need to 
work with the Division to change the proposal so that it would meet the requirements. 


The Blue Alternative would convey irrigation water separate from stormwater in about 
1.7 miles of canal between the LN Canal POD and 400 North. At 400 North, the irrigation 
water and stormwater systems would be combined for delivering water to shareholders 
downstream. Because the Blue Alternative would separate stormwater and irrigation water 
for about 1.7 miles, this alternative would have less irrigation water quality benefit than the 
other action alternatives. 


Because this alternative would not discharge water to the Logan River, the water quality and 
beneficial uses of the Logan River would not be affected. The Blue Alternative would not 
increase the amount of flow diverted from the Logan River and therefore would not affect the 
load reduction and load allocation for the Logan River that are assigned by the Cutler 
Reservoir TMDL. 


Cumulative and Long-Term Effects. The long-term operation of the LN Canal would not 
adversely affect water quality in surface water resources or in the canals. Enclosing 1.7 miles 


How would the Blue 
Alternative affect water 
quality? 


The Blue Alternative would not 
adversely affect water quality. 
Separating stormwater from 
irrigation water in about 1.7 miles 
of the LN Canal would result in an 
irrigation water quality benefit. 
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of the LN Canal and separating stormwater would have a long-term benefit on irrigation 
water quality. The Blue Alternative is not expected to cause or contribute to cumulative 
effects to water quality. 


Summary of Impacts and Mitigation 


The action alternatives could affect water quality during construction. For measures to 
address potential construction impacts, see Section 5.4.3.6, Water Resources. 


The action alternatives would have the following irrigation water quality benefits: 


• Separate irrigation and stormwater system for 0.8 to 1.0 mile of the LHPS Canal and 
2 miles of the LN Canal (Purple Alternative). 


• Separate irrigation and stormwater system for 3.3 to 3.6 miles of the LHPS Canal and 
4.1 to 4.4 miles of the LN Canal (Orange Alternative). 


• Separate irrigation and stormwater system for about 1.7 miles of the LN Canal (Blue 
Alternative). 


The alternatives would not affect the long-term water quality of natural water courses, the 
Logan River, or Green Canyon Creek. No mitigation is proposed. 


5.3.6.4 Stormwater Conveyance 


This section describes the expected effects of the project alternatives on stormwater 
conveyance. Construction impacts are discussed in Section 5.4.3.6, Water Resources. 


Historically, the LN and LHPS Canals conveyed both irrigation water and urban stormwater 
runoff. Before the 2009 landslide, areas next to the canals would sometimes flood during the 
irrigation season when large storms produced high volumes of stormwater runoff that flowed 
into the canals. As discussed in Section 4.4.5.3, Geology, the combined irrigation water and 
stormwater could exceed the capacity of the canals. 


No-Action Alternative 


The No-Action Alternative would not affect the LHPS Canal, so the LHPS Canal would 
continue to convey stormwater as it currently does. 


For the No-Action Alternative, stormwater and about 2 cfs of irrigation water would be 
conveyed from the LN Canal POD to the Laub Diversion. The LN Canal would not be used 
to deliver irrigation water downstream of the Laub Diversion, and the canal alignment could 
continue to be used by the Cities of Logan, North Logan, Hyde Park, and Smithfield and by 
Cache County for conveying stormwater. The Cities already use the canal system for 
conveying stormwater, but they would have more capacity for current and future stormwater 
discharges with the No-Action Alternative since the LN Canal would not carry any irrigation 
water (which would provide more capacity for stormwater). 
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The 2009 landslide area would not be repaired, so the existing LN Canal through the 
landslide area would remain discontinuous. If under the No-Action Alternative the LN Canal 
were managed as a municipal stormwater system downstream of the Laub Diversion, the 
canal and landslide area would require repair to reconnect the LN Canal. 


Purple Alternative 


The Purple Alternative would temporarily and 
permanently affect stormwater conveyance in the LN and 
LHPS Canals. There would be no permanent change to 
stormwater quality from the Purple Alternative. Section 
5.4.3.6, Water Resources, describes the construction-
related effects to stormwater from the Purple Alternative. 


Under the Purple Alternative, about 0.8 to 1.0 mile of the 
reconstructed LHPS Canal between the Logan Golf & 
Country Club (near the Logan Canyon mouth) and 
Lundstrom Park/1500 North would convey stormwater 
separately from irrigation water. At Lundstrom Park/1500 
North, the stormwater and irrigation water that would not be diverted to the LN Canal would 
be combined into the existing LHPS Canal and conveyed downstream, where the existing 
channel capacity is limited. The new stormwater facility would convey historic stormwater 
flows and would not increase the stormwater capacity of the LHPS Canal. The LHPS Canal 
could still be overwhelmed during large storms due to its dual functions of delivering 
irrigation water and conveying stormwater. 


In the 1.6-mile reach of the LHPS Canal in Logan Canyon, the final culvert design would 
include drainage systems along with the new box culvert. These systems would be used to 
convey any collected water in the box culvert subgrade away from the canal alignment. The 
nature of the stormwater conveyance channel in the LHPS Canal would change because the 
stormwater channel would not convey any irrigation water and the channel would be dry 
most of the year except during storms. 


The Purple Alternative would increase the LN Canal’s capacity to convey stormwater from 
the LN Canal POD to about 1500 North, since most of LN Canal irrigation water would be 
removed from this reach of the canal. The existing nature of the LN Canal alignment could 
change slightly because of this. However, a minor flushing flow of about 2 cfs would remain 
in the LN Canal throughout the irrigation season. Irrigation water would be provided to 
shareholders by the new pressurized pipeline system or from the open canal. Therefore, the 
benefit of conveying more stormwater in this reach of the canal would not be as great as it 
would be under the No-Action Alternative. 


The section of the LN Canal from the LN Canal POD to the Laub Diversion would contain a 
pipeline in the existing canal structure, which would remove irrigation water from the canal. 
This would provide some additional capacity for stormwater runoff from the hillside along 


How would the Purple 
Alternative affect stormwater 
conveyance? 


The Purple Alternative would 
increase the stormwater capacity 
of the LN Canal between the POD 
and the Laub Diversion and 
between 400 North and 1500 
North. 
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this reach of the canal. The Logan & Northern Irrigation Company would abandon the LN 
Canal from the Laub Diversion to 400 North for irrigation purposes; however, stormwater 
and water from seeps and springs would continue to be discharged into the canal and would 
flow downstream. There would be no stormwater conveyance benefit for the segment of the 
LN Canal downstream of 1500 North since the irrigation water and stormwater would 
continue to be conveyed in the open canal. 


Constructing three new water-control structures (one in the LHPS Canal at Lundstrom 
Park/1500 North, one in and adjacent to the LN Canal at 1500 North, and one at 400 North) 
would not permanently affect the canal’s stormwater conveyance capacity during operation 
and maintenance of the water-control structures since they would be designed to pass 
stormwater flows. Management of the LHPS Canal irrigation system would remain with the 
Logan, Hyde Park and Smithfield Canal Company and the Logan & Northern Irrigation 
Company. However, where there would be separate irrigation and stormwater conveyance 
systems, the stormwater system would also need to be operated and maintained as a 
stormwater facility. Where the canal system would convey both irrigation water and 
stormwater in the open canal, the system would be managed cooperatively by the 
municipalities and canal companies. 


Cumulative and Long-Term Effects. The Purple Alternative would provide additional 
stormwater capacity for the municipalities to convey stormwater in the LN Canal between 
400 North and 1500 North. This additional capacity would be a benefit to the municipalities 
in the areas where stormwater is discharged to the LN Canal. The minor changes between 
400 North and 1500 North to the LN Canal would have a minor long-term benefit but would 
not contribute to a cumulative effect on stormwater conveyance in the region. 


Orange Alternative 


The Orange Alternative would temporarily and 
permanently affect stormwater conveyance in the LN and 
LHPS Canals. There would be no permanent effects to 
stormwater quality from the Orange Alternative. Section 
5.4.3.6, Water Resources, describes the construction-
related effects to stormwater from the Purple Alternative. 


With the Orange Alternative, between 4.1 and 4.4 miles 
of the reconstructed LHPS Canal between the Logan Golf 
& Country Club (near the Logan Canyon mouth) and 
either 2900 North or 3100 North would convey 
stormwater separately from irrigation water. At either 2900 North or 3100 North, the 
stormwater and irrigation water that would not be diverted to the LN Canal would be 
combined into the existing LHPS Canal and conveyed downstream, where the existing 
channel capacity is limited. 


How would the Orange 
Alternative affect stormwater 
conveyance? 


The Orange Alternative would 
increase the stormwater capacity 
of the LN Canal between the POD 
and the Laub Diversion and 
between 400 North and 2900 
North or 3100 North. 
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The new stormwater facility would be designed to convey historic stormwater flows and 
would not increase the stormwater capacity of the LHPS Canal. The LHPS Canal could still 
be overwhelmed during large storms due to its dual functions of delivering irrigation water 
and conveying stormwater. The nature of the stormwater conveyance channel in the LHPS 
Canal alignment would change because the stormwater channel would not convey any 
irrigation water and the channel would be dry most of the year except during storms. 


The stormwater conveyance effects of the Orange Alternative in Logan Canyon and along the 
reach of the LN Canal between the LN Canal POD and the Laub Diversion would be the 
same as those for the Purple Alternative. 


The Orange Alternative would improve the capacity for conveying stormwater in the LN 
Canal in a manner similar to that of the Purple Alternative. The benefit associated with the 
Orange Alternative would be greater since it would provide between 3.1 and 3.4 more miles 
of separate pipe between 400 North and either 2900 North or 3100 North. Similar to the 
Purple Alternative, the Orange Alternative would provide another mile stormwater capacity 
in the LN Canal from the LN Canal POD to 400 North. 


There would be no stormwater conveyance benefit for the segment of the LN Canal 
downstream of 2900 North or 3100 North since the irrigation water and stormwater would 
continue to be conveyed in the existing open canal. 


Constructing three new water-control structures (one in the LHPS Canal at either 2900 North 
or 3100 North, one in and adjacent to the LN Canal at 2900 North or 3100 North, and one at 
400 North) would not permanently affect the canal’s stormwater conveyance capacity during 
operation and maintenance of the water-control structures since they would be designed to 
pass stormwater flows. Discharge-control structures near the LN Canal at 2900 North or 3100 
North could be designed to shut off irrigation water, and flows in the canal could be reduced 
downstream more quickly than under existing conditions, which would provide additional 
stormwater capacity. 


As with the Purple Alternative, management of the LHPS Canal and LN Canal irrigation 
systems would remain with the Logan, Hyde Park and Smithfield Canal Company and the 
Logan & Northern Irrigation Company. Where the canal system conveys both irrigation water 
and stormwater in the open canal, the system would be managed cooperatively by the 
municipalities and canal companies. 


Cumulative and Long-Term Effects. The Orange Alternative would provide additional 
stormwater capacity over the Purple Alternative for the municipalities to convey stormwater 
in the LN Canal between 400 North and either 2900 North or 3100 North. This additional 
capacity would be a benefit to the municipalities in the areas where stormwater is discharged 
to the LN Canal. This alternative would not increase capacity anywhere else in the study area. 
The changes between 400 North and either 2900 North or 3100 North to the LN Canal would 
result in a long-term benefit but would probably not contribute to a cumulative effect on the 
overall stormwater conveyance in the region. 
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Blue Alternative 


The Blue Alternative would temporarily and permanently 
affect stormwater conveyance in the LN Canal. There 
would be no permanent change to stormwater quality 
from the Blue Alternative. Section 5.4.3.6, Water 
Resources, describes the construction-related effects to 
stormwater from the Blue Alternative. 


The Blue Alternative would convert about 1.7 miles of 
the LN Canal to a pipe between the LN Canal POD and 
400 North. About 1.5 miles of the canal would convey stormwater and irrigation water 
separately in the existing LN Canal alignment. At 400 North, both stormwater and irrigation 
water would enter the open canal. 


Management of the LN Canal irrigation system would remain with the Logan & Northern 
Irrigation Company. However, because there would be about 1.5 miles of separate irrigation 
and stormwater conveyance systems, the stormwater system would also need to be operated 
and maintained as a stormwater facility. Where the canal system conveys both irrigation 
water and stormwater in the open canal, the system would be managed cooperatively by the 
City of Logan and the Logan & Northern Irrigation Company. 


Because the LHPS Canal downstream of 400 North would continue to convey irrigation 
water combined with stormwater, there would be no benefits to stormwater conveyance 
capacity in this segment of the LHPS Canal. 


Cumulative and Long-Term Effects. The Blue Alternative would not increase stormwater 
conveyance capacity, so it would not affect how stormwater is conveyed in the long term or 
contribute to a cumulative change in regional stormwater management. 


Summary of Impacts and Mitigation 


The No-Action Alternative would provide additional stormwater conveyance capacity and 
would require management of the LN Canal system as a municipal stormwater system from 
the Laub Diversion downstream. Regrading of the 2009 landslide area and reconnecting the 
conveyance system through the landslide area would be required to operate the existing 
system as a stormwater conveyance channel. 


The Purple and Orange Alternatives would include separate stormwater facilities on both the 
LHPS and LN Canals. These alternatives would increase the stormwater capacity in the LN 
Canal between 400 North and 1500 North (Purple Alternative) or between 400 North and 
either 2900 North or 3100 North (Orange Alternative). The Blue Alternative would include 
separate stormwater conveyance along the LN Canal between the LN Canal POD and 400 
North but would not add stormwater capacity. 


How would the Blue 
Alternative affect stormwater 
conveyance? 


The Blue Alternative would not 
adversely affect stormwater 
conveyance. 
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The following measures are proposed to ensure that the stormwater systems are managed 
safely: 


• Cache County and its contractor would work with the Logan, Hyde Park and 
Smithfield Canal Company; the Logan & Northern Irrigation Company; the City of 
Logan; and the City of North Logan to develop a stormwater management and 
maintenance program for the LHPS Canal between the Logan Golf & Country Club 
and Lundstrom Park/1500 North (Purple Alternative) or between the Logan Golf & 
Country Club and either 2900 North or 3100 North (Orange Alternative). 


• Cache County and its contractor would work with the Logan & Northern Irrigation 
Company, UDOT, and the City of Logan to develop a stormwater management and 
maintenance program for the LN Canal between the LN Canal POD and 400 North 
(Blue Alternative). 


5.3.6.5 Floodplains 


This section describes the expected permanent effects of the project alternatives on 
floodplains. Construction impacts are discussed in Section 5.4.3.6, Water Resources. 


No-Action Alternative 


Because the No-Action Alternative would not construct any new facilities, it would not affect 
any mapped FEMA floodplains. The existing LN Canal POD would continue to divert about 
2 cfs of water into the LN Canal with no modifications to the POD, so it would not affect the 
Logan River’s FEMA floodplain. 


Purple Alternative 


The Purple Alternative would not cross any mapped 
FEMA floodplains. Because of this, it would not cause 
any short-term, long-term, or cumulative effects on 
floodplains. 


Orange Alternative 


The Orange Alternative would cross a mapped FEMA 
floodplain at Green Canyon Creek. About 50 linear feet 
of the new box culvert that would be constructed in the 
LHPS Canal would cross the Zone A floodplain of Green 
Canyon Creek (Figure 5-2). The LN Canal also crosses 
the Green Canyon Creek Zone A floodplain; however, 
installing the pipeline into the LN Canal maintenance 
road should have no effect on the floodplain in that 
location. 


If construction and operation of the new LHPS Canal box 
culvert through the floodplain would affect the floodplain, Cache County might need to 
pursue a revision to the floodplain map and obtain a permit to construct the culvert. If this 


How would the Purple 
Alternative affect floodplains? 


The Purple Alternative would not 
affect any mapped floodplains. 


How would the Orange 
Alternative affect floodplains? 


The Orange Alternative would 
cross the Green Canyon Creek 
floodplain but would be designed 
so that the box culvert structure 
would not adversely affect the 
function of this floodplain. 
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revision is necessary, it would need to be approved through the FEMA map revision process. 
Because the change would comply with FEMA regulations for development in the floodplain, 
it would not cause long-term effects to the floodplain or contribute to regional cumulative 
effects on the floodplain. 


Figure 5-2. Green Canyon Creek Floodplain along LHPS Canal 


 


Blue Alternative 


The Blue Alternative would cross a mapped FEMA 
floodplain associated with the Logan River. 


The Blue Alternative would modify the LN Canal POD 
structure on the Logan River. This structure is in a 
Zone A2 floodplain of the Logan River (Figure 5-3). If 
construction and operation of the structure would affect 
the base flood elevations in the floodplain, Cache County 
might need to pursue a revision to the floodplain map and 
obtain a permit to modify the structure. If this revision is 
necessary, it would need to be approved through the 
FEMA map revision process. Because the change would 
comply with FEMA regulations for development in the floodplain, it would not cause long-
term effects to the floodplain or contribute to regional cumulative effects on the floodplain. 


Summary of Impacts and Mitigation 


The No-Action and Purple Alternatives would not affect any FEMA mapped floodplains. For 
the Orange Alternative, the box culvert in the LHPS Canal alignment would be constructed 
through the mapped Zone A floodplain for Green Canyon Creek. For the Blue Alternative, 
the LN Canal POD structure would be modified in the mapped Zone A2 floodplain of the 
Logan River. 


Compliance with FEMA regulations for changes to the floodplain zone would prevent any 
permanent impacts. No mitigation is proposed. 


How would the Blue 
Alternative affect floodplains? 


The Blue Alternative would 
require modifying the LN Canal 
POD structure in the Logan River 
floodplain. The new structure 
would be designed so that it would 
not adversely affect the function 
of this floodplain. 
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Figure 5-3. Logan River Floodplain near LN Canal POD 
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5.3.6.6 Groundwater Resources 


This section describes the expected effects of the project alternatives on groundwater 
resources. Construction impacts are discussed in Section 5.4.3.6, Water Resources. 


No-Action Alternative 


Because the historic canal operations consisted of conveying irrigation water in lined and 
unlined open canals, seepage from the LN Canal has been documented. If the canal is 
abandoned for irrigation purposes, there would be no seepage of irrigation waters from the 
canal into the groundwater. NRCS estimates that about 4,000 acre-feet of seepage would not 
occur with the removal of irrigation water in the LN Canal through the study area (Section 
4.4.6.5, Groundwater Resources). However, the irrigation water would remain in Cache 
Valley and would continue to be a source of groundwater recharge. 


Purple Alternative 


The Purple Alternative would have a permanent effect on 
groundwater resources by constructing conveyance 
structures, which reduce seepage losses. 


Because the historic canal operations consisted of 
conveying irrigation water in lined and unlined open 
canals, the LHPS and LN Canals have historically lost 
water through seepage (Section 4.4.6.5, Groundwater 
Resources). Under this alternative, irrigation water would 
be conveyed in about 5 miles of closed box culvert and 
pressurized pipeline systems. As a result, less water would seep from irrigation canals into 
the groundwater and/or surface waters. 


NRCS estimates that about 7,400 acre-feet of water per year would no longer be lost to 
seepage from constructing about 5 miles of closed systems and from no longer using the LN 
Canal through the Logan Bluff area. However, because this alternative would not create a 
closed system through the entire study area, water would continue to seep from the LHPS 
Canal north of Lundstrom Park/1500 North and from the LN Canal north of 1500 North. 


To meet special-use permit conditions and the Revised Forest Plan for the Wasatch-Cache 
National Forest standards and guidelines (specifically Standard 5), USFS recommends that 
an initial minimum flow of 5 cfs be allowed to pass the LHPS Canal POD (USFS 2011) to 
determine Logan River flow requirements. This amount is roughly equivalent to the amount 
of water that was lost to seepage in the LHPS Canal and reached the Logan River on National 
Forest System land, as discussed in Section 4.4.6.1, Surface Waters, and Section 5.3.6.2, 
Surface Waters. 


As discussed in Section 4.4.6.5, Groundwater Resources, the Utah Division of Water 
Resources estimates the annual groundwater recharge from all canals in Cache Valley to be 


How would the Purple 
Alternative affect 
groundwater? 


The Purple Alternative would 
prevent seepage of about 
7,400 acre-feet of water per year 
from the LHPS and LN Canals to 
groundwater. 
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86,000 acre-feet. This recharge is only a part of all annual aquifer recharge, which is 
estimated at about 222,000 acre-feet annually (Utah Division of Water Resources 2004). 
Reducing the annual recharge by a maximum of 7,400 acre-feet would be an annual reduction 
of about 3.3%. 


Cumulative and Long-Term Effects. The Purple Alternative would have project-related 
long-term impacts to groundwater resources because there would be less surface water lost to 
seepage during the irrigation season. This effect is not expected to cause long-term 
groundwater shortages but could contribute to minor cumulative changes in groundwater 
levels when combined with other activities and natural processes that affect groundwater. 


Orange Alternative 


The Orange Alternative would affect groundwater 
resources by constructing conveyance structures, which 
reduce seepage losses. 


Similar to the Purple Alternative, less water would be lost 
due to seepage from both the LN and LHPS Canals. 
Under this alternative, irrigation water would be 
conveyed in about 10 miles of box culvert and 
pressurized pipeline systems. As a result, less water 
would seep from irrigation canals into the groundwater. 


The seepage losses on National Forest System land with 
this alternative would be similar to those with the Purple Alternative. 


The Orange Alternative would conserve more surface water than the Purple Alternative due 
to the additional length of the closed canal system (5 miles more). NRCS estimates that about 
13,000 acre-feet of water would no longer be lost to seepage from the canals each year. The 
reduction in overall groundwater recharge associated with this alternative would be about 6% 
annually. 


Cumulative and Long-Term Effects. The Orange Alternative would have project-related 
long-term impacts to groundwater resources because there would be less surface water lost to 
seepage during the irrigation season. This effect is not expected to cause long-term 
groundwater shortages but could contribute to minor cumulative changes in groundwater 
levels when combined with other activities and natural processes that affect groundwater. 


How would the Orange 
Alternative affect 
groundwater? 


The Orange Alternative would 
prevent seepage of about 
13,000 acre-feet of water per year 
from the LHPS and LN Canals to 
groundwater. 
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Blue Alternative 


The Blue Alternative would permanently affect 
groundwater resources by constructing conveyance 
structures, which reduce seepage losses. 


Under this alternative, a groundwater collection system 
would be installed through a section of the LN Canal 
alignment along the Logan Bluff to collect and convey 
groundwater to a new drainage channel located next to 
the pipeline. The subsurface drainage network would 
intercept perched groundwater and spring water 
immediately uphill of the pipeline and would increase the stability of the Logan Bluff where 
the new pipeline is located. 


Irrigation water would not be lost due to seepage from the LN Canal in the segment from the 
LN Canal POD to 400 North (about 1.7 miles) because the water would be in a pipeline. 
Before the 2009 landslide, the amount lost to seepage was about 1,300 acre-feet of water per 
year in this section of the canal. The reduction in groundwater recharge associated with this 
alternative would be about 0.5% of the total annual recharge. The section of LN Canal down-
stream of 400 North would continue to lose irrigation water to seepage as it has in the past. 


The Blue Alternative would not affect the overall groundwater resources in the study area 
because seepage from all the sections of the LHPS Canal and from the LN Canal north of 400 
North would continue. 


Cumulative and Long-Term Effects. The Blue Alternative would have project-related long-
term impacts to groundwater resources because there would be less surface water lost to 
seepage during the irrigation season. This effect is not expected to cause long-term 
groundwater shortages. Because the annual amount is so small, it would probably not 
contribute to cumulative changes in groundwater levels when combined with other activities 
and natural processes that affect groundwater. 


Summary of Impacts and Mitigation 


All of the alternatives would change the canal systems in a way that would prevent seepage 
of water from the canals into the groundwater. These impacts would be as follows: 


• About 4,000 acre-feet of canal water per year no longer lost from seepage (No-
Action Alternative). 


• About 7,400 acre-feet of canal water per year no longer lost from seepage (Purple 
Alternative). 


• About 13,000 acre-feet of canal water per year no longer lost from seepage (Orange 
Alternative). 


• About 1,300 acre-feet of canal water per year no longer lost from seepage (compared 
to pre-landslide conditions) (Blue Alternative). 


How would the Blue 
Alternative affect 
groundwater? 


The Blue Alternative would 
prevent seepage of about 
1,300 acre-feet of water per year 
from the LN Canal to 
groundwater. 
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None of the alternatives are expected to cause long-term groundwater effects, based on 
information about groundwater conditions provided in the State’s 1999 Interim Cache Valley 
Ground-Water Management Plan (Utah Division of Water Rights 1999). All alternatives 
could contribute to cumulative groundwater impacts. This impact would be the greatest under 
the Orange Alternative, since this alternative would reduce seepage by the greatest amount. 
This cumulative impact is unavoidable. No mitigation is proposed. 


5.3.6.7 Public Water Supply Wells 


This section describes the expected effects of the project alternatives on public water supply 
wells. Construction impacts are discussed in Section 5.4.3.6, Water Resources. 


No-Action Alternative 


Under the No-Action Alternative, delivery of irrigation water using the LN Canal would not 
be restored. Because this alternative would not discharge any pollutants to groundwater, 
physically affect any existing groundwater wells, or physically affect any public drinking 
water source protection zones, it is not expected to affect public water supply wells. If 
shareholders who formerly used LN Canal water on properties in public drinking water 
source protection zones change the long-term use of their properties, the municipality within 
which the properties are located would regulate future uses that could affect these zones to 
ensure that wells and protection zones are not adversely affected. 


Purple Alternative 


The Purple Alternative would not permanently affect 
public water supply wells from the long-term operation of 
the canal or pressurized pipeline systems. The LN and 
LHPS Canal alignments both cross public drinking water 
source protection zones. Local city ordinances restrict 
certain land-use activities within each protection zone. 


The LHPS Canal alignment from the Logan Golf & 
Country Club to Lundstrom Park/1500 North crosses well 
protection Zone 4 (15-year time of travel) of three water 
supply wells. The connecting pipe along 1500 North from 
the LHPS Canal to the LN Canal would cross a protection Zone 4 of one well. Finally, the 
LN Canal from 400 North to 1500 North is in a protection Zone 1 (a 100-foot radius from the 
well head) of one well and crosses a protection Zone 4 of one additional well. 


Because the Purple Alternative would not discharge contaminants to groundwater and would 
not directly affect any well heads, operation of the enclosed canal along the LHPS Canal and 
operation of the pressurized pipeline system between the canals and along the LN Canal is 
likely an acceptable land-use activity within each of these well protection zones. 


How would the Purple 
Alternative affect water supply 
wells? 


The Purple Alternative would 
cross drinking water protection 
zones but would not adversely 
affect the wells associated with 
these zones. 







Chapter 5: Environmental Consequences  


 


August 2011 Logan Northern Canal Reconstruction Project 
5-94 Final Environmental Impact Statement 
 


The 10-inch-diameter pressure pipe in the LN Canal that would be constructed as part of the 
Purple Alternative would be near the City of Logan’s 700 North supply well. Operation of the 
pipeline would not affect operation of the 700 North supply well. Section 5.4.3.6, Water 
Resources, describes potential construction impacts to this well. 


Cumulative and Long-Term Effects. The Purple Alternative would cross several drinking 
water source protection zones but would not discharge any pollutants that would affect 
groundwater and would not otherwise affect groundwater flow in these areas. Because it 
would not affect groundwater quality in these areas, this alternative would not contribute to 
cumulative regional conditions that affect the quality of water used for drinking water well 
supplies. 


Orange Alternative 


The Orange Alternative would not permanently affect 
public water supply wells from the long-term operation of 
the canal or pressurized pipeline systems. The impacts 
from the Orange Alternative would be similar to those 
from the Purple Alternative except that the pipeline 
carrying water from the LHPS Canal to the LN Canal 
would not cross any drinking water source protection 
zones. The Orange Alternative would not cross any 
additional drinking water source protection zones. 


Cumulative and Long-Term Effects. The Orange 
Alternative would cross several drinking water source protection zones but would not 
discharge any pollutants that would affect groundwater and would not otherwise affect 
groundwater flow in these areas. Because it would not affect groundwater quality in these 
areas, this alternative would not contribute to cumulative regional conditions that affect the 
quality of water used for drinking water well supplies. 


Blue Alternative 


Operation of the Blue Alternative would not affect public 
water supply wells. 


The soil buttress constructed as part of the Blue 
Alternative would be near the City of Logan’s Crockett 
Avenue well. The limits of the soil buttress would be 
within Zone 1 (a 100-foot radius) of this well. Because 
the new pipeline would not discharge pollutants to 
groundwater, its operation would not affect the function 
of this well or the quality of the drinking water. 


Cumulative and Long-Term Effects. The Blue Alternative would not cross any drinking 
water source protection zones, so it would not cause any long-term effects to drinking water 


How would the Orange 
Alternative affect water supply 
wells? 


The Orange Alternative would 
cross drinking water protection 
zones but would not adversely 
affect the wells associated with 
these zones. 


    


How would the Blue 
Alternative affect water supply 
wells? 


The Blue Alternative would not 
affect any drinking water 
protection zones or any public 
water supply wells. 
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source wells or contribute to cumulative regional conditions that affect drinking water wells. 
Because it would not affect groundwater quality in these areas, this alternative would not 
have project-related cumulative and long-term impacts on public water supply wells. 


Summary of Impacts and Mitigation 


None of the alternatives would have any permanent effects on public water supply wells. 
Because the action alternatives would not discharge contaminants to the groundwater and 
would not directly affect any well heads, the operation of the canal or pressurized pipeline 
systems is an acceptable land-use activity within each of the well protection zones crossed by 
the alternatives. 


Constructing the action alternatives could temporarily affect public water supply wells. 
Section 5.4.3.6, Water Resources, discusses these temporary impacts. 


5.3.6.8 Water Use and Water Rights 


This section describes the expected effects of the project alternatives on water use and water 
rights. Construction impacts are discussed in Section 5.4.3.6, Water Resources. 


No-Action Alternative 


Under the No-Action Alternative, LN Canal shareholders would not be able to divert water 
from the LN Canal downstream of the Laub Diversion because the existing canal would not 
be repaired and would not carry irrigation water. This would affect about 133 cfs of water 
associated with water right numbers 25-3056, 25-6110, 25-6111, 25-6112, and 25-6113 (Utah 
Division of Water Resources 2010b). 


Before the 2009 landslide, about 24% of the LN Canal water shares were used for municipal 
and industrial purposes. Before the landslide, the Cities of Logan, Smithfield, and Hyde Park 
obtained culinary water by exchanging canal water for spring water rights. The Logan & 
Northern Irrigation Company and the Logan, Hyde Park and Smithfield Canal Company own 
wells in the Smithfield area. Normally, water is pumped from these wells when canal water 
runs low in order to meet the exchange obligation (Utah Division of Water Resources 2010b). 
In addition, the City of Logan uses Dewitt Springs to meet a portion of its culinary water 
demands. At certain times of the year, the City’s Logan River water use is in excess of its 
decreed water rights, and other water users supply the additional water. 


Under the No-Action Alternative, some of the water rights could be changed to other PODs 
or other sources through the Utah Division of Water Rights’ change application process. 
However, the feasibility of changing all water rights and the methods, infrastructure needs, 
and costs that would need to be used to obtain water (such as new Logan River diversions or 
additional groundwater withdrawals) and the associated effects were not investigated for this 
EIS. Predicting the process and results of such future exchanges is speculative, since the 
Logan & Northern Irrigation Company; the Logan, Hyde Park and Smithfield Canal 
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Company; the City of Logan; and the City of Smithfield have not investigated the feasibility 
of these types of water-right changes. 


Purple Alternative 


Water Use. Enclosing the LHPS and LN Canals for the 
Purple Alternative would conserve about 7,400 acre-feet 
of water per year (not lost to seepage). NRCS did not 
determine the beneficial use of this conserved water, but 
the Logan & Northern Irrigation Company and the 
Logan, Hyde Park and Smithfield Canal Company might 
be able to lease the water and realize a financial benefit. 


With the construction of about 1 mile of pressurized 
pipeline system between 400 North and 1500 North, 
some shareholders would be able to access pressurized 
water without needing individual pumping systems. 
NRCS estimates that future conversion using sprinkler 
systems with an efficiency of about 85% would conserve 
more water compared to using the current flood irrigation 
system, which has an efficiency of about 50%. Some 
shareholders would receive an additional benefit in energy savings and reduced labor to 
maintain and service individual irrigation pumps if they are currently using pumps and 
sprinkler irrigation systems. 


Water Rights. The Purple Alternative relies on using some LN Canal water at the LHPS 
Canal POD. On August 17, 2011, the State Engineer of the Utah Division of Water Rights 
approved a permanent change in the Logan & Northern Irrigation Company’s water rights. 
As discussed in Section 5.2.7.3, Purple Alternative, this change would allow some of the LN 
Canal water to be diverted at the LHPS Canal POD. 


This alternative would also convey some water through the existing LN Canal POD, so the 
current water rights held at that POD for this water would not be affected. 


Cumulative and Long-Term Effects. The Purple Alternative would not cause any adverse 
effects to water use or water rights. Current water rights would be maintained, even with a 
change in some of the rights currently associated with the LN Canal POD. Because the Logan 
River is highly regulated and because the rights would not be increased (only changed), the 
Purple Alternative would not cause any cumulative impacts on water use or water rights. The 
Purple Alternative would have a long-term beneficial effect on water use by conserving an 
estimated 7,400 acre-feet of surface water per year that is currently lost through seepage and 
by providing the ability to convert flood irrigation systems to pressurized sprinkler systems 
that are generally more efficient. 


How would the Purple 
Alternative affect water use 
and water rights? 


The Purple Alternative would 
have permanent and long-term 
benefits by conserving about 
7,400 acre-feet of surface water 
per year that is currently being lost 
to seepage. The Purple Alternative 
would also provide opportunities 
for shareholders along about 
1 mile of the LN Canal to convert 
from flood to sprinkler irrigation, 
which would also conserve water. 
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Orange Alternative 


Water Use. Similar to the Purple Alternative, enclosing the 
LHPS and LN Canals would conserve water. The Orange 
Alternative differs in that it would conserve a total of 
13,000 acre-feet per year through the use of more-efficient 
irrigation systems and by losing less water to seepage. 
This higher total amount of water would be conserved 
because a longer reach of the LHPS Canal would be 
changed to a box culvert, a longer section of the LN Canal 
would be changed to pressurized delivery, and 
shareholders could convert their systems from flood 
irrigation to sprinkler irrigation between 400 North and 
either 2900 North or 3100 North. 


With the construction of between 3.1 and 3.4 miles of 
pressurized pipeline system, more shareholders would be 
able to access pressurized water and eliminate individual 
pumping systems. As described for the Purple Alternative, 
NRCS estimates that shareholders would be able to convert their irrigation systems to 
sprinkler systems with an efficiency of about 85%, which is an improvement over the 50% 
efficiency of flood irrigation systems. 


Water Rights. The Orange Alternative’s effects on water rights would be the same as those 
from the Purple Alternative. 


Cumulative and Long-Term Effects. The Orange Alternative would not cause any adverse 
effects to water use or water rights. Current water rights would be maintained, even with a 
change in some of the rights currently associated with the LN Canal POD. Because the Logan 
River is highly regulated and because the rights would not be increased (only changed), the 
Purple Alternative would not cause any cumulative impacts on water use or water rights. The 
Purple Alternative would have a long-term beneficial effect on water use by conserving an 
estimated 13,000 acre-feet of surface water per year that is currently lost through seepage and 
by providing the ability to convert flood irrigation systems to pressurized sprinkler systems 
that are generally more efficient. 


How would the Orange 
Alternative affect water use 
and water rights? 


The Orange Alternative would 
have permanent and long-term 
benefits by conserving about 
13,000 acre-feet of surface water 
per year that is currently being lost 
to seepage. The Orange 
Alternative would also provide 
opportunities for shareholders 
along between 3.1 and 3.4 miles 
of the LN Canal to convert from 
flood to sprinkler irrigation, which 
would also conserve water. 
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Blue Alternative 


Water Use. Enclosing 1.7 miles of the LN Canal would 
conserve about 1,300 acre-feet per year. This water 
would be conserved by reducing seepage and 
evaporation. The Blue Alternative would not provide any 
pressurized irrigation water to shareholders, so there 
would be no change in how shareholders use their water 
downstream. 


Water Rights. The Blue Alternative would not change the 
existing water rights associated with the LN Canal POD. 
This alternative would not affect any other water rights. 


Cumulative and Long-Term Effects. The Blue Alternative would not have any long-term 
effects on water use and would not affect water rights. The Blue Alternative is not expected 
to cause or contribute to cumulative impacts on water use or water rights in the region. This 
alternative would conserve a minor amount of water in the long term due to enclosing the LN 
Canal. 


Summary of Impacts and Mitigation 


The No-Action Alternative would not reconnect the LN Canal or otherwise provide water to 
LN Canal shareholders downstream of the Laub Diversion. This would permanently affect 
water use in the study area. The No-Action Alternative could also have an effect on water 
rights if the Utah Division of Water Rights determines that changes are not allowed. 


The following paragraphs summarize the impacts to water use from the action alternatives: 


• Enclosing the LHPS Canal between the LHPS Canal POD and Lundstrom Park/1500 
North and enclosing the LN Canal between 400 North and 1500 North would have 
permanent and long-term benefits by conserving about 7,400 acre-feet of surface 
water per year that is currently being lost to seepage (Purple Alternative). 


• Enclosing the LHPS Canal between the LHPS Canal POD and either 2900 North or 
3100 North and enclosing the LN Canal between 400 North and either 2900 North or 
3100 North would have permanent and long-term benefits by conserving about 
13,000 acre-feet of surface water per year that is currently being lost to seepage 
(Orange Alternative). 


• Enclosing the LN Canal would have permanent and long-term benefits by conserving 
about 1,300 acre-feet of surface water per year that is currently being lost to seepage 
(Blue Alternative). 


• Constructing the pressurized irrigation pipeline system in the LN Canal would 
conserve additional water as shareholders convert their flood irrigation systems to 
more-efficient sprinkler irrigation systems (Purple and Orange Alternatives). 


How would the Blue 
Alternative affect water use 
and water rights? 


The Blue Alternative would have 
permanent and long-term benefits 
by conserving about 1,300 acre-
feet of surface water per year that 
is currently being lost to seepage. 
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While water conservation is not a primary focus of the EWPP, NRCS emphasizes water 
conservation in many of its programs. NRCS considers the expected water conservation of all 
of the action alternatives to be an environmental benefit. 


Because none of the action alternatives would cause long-term adverse effects on water use 
or water rights, no mitigation is proposed. 


5.4 Construction Impacts 
This section describes the temporary construction impacts associated with each of the action 
alternatives and measures that could minimize construction impacts. 


5.4.1 Land Use 


5.4.1.1 Purple Alternative 


Construction of the Purple Alternative would require temporary construction easements to 
accommodate construction site access and construction activity. Table 5-5 summarizes the 
expected construction easements required for the Purple Alternative. The Logan, Hyde Park 
and Smithfield Canal Company has existing easements on properties that are adjacent to the 
canal. Final design would need to be completed to determine how much construction area is 
needed.  


Table 5-5. Construction Easements Required for the Purple Alternative 


Reach 


Total 
Easements 
Required 


Easement Requirement by Type of Land Usea 
(acres) 


Public Landb 


Private 
Residential and 


Agriculturalc 
Private Non-
residentiald 


LHPS Canal POD to Logan Golf & Country Club 
(golf course) 


6  5.8 0.0 0.0 


Golf course to Lundstrom Park/1500 North 33 2.3 2.0 0.0 


Lundstrom Park/1500 North to LN Canal  66 3.4 8.2 2.3 


LN Canal between 400 North and 1500 North 53 1.4 4.3 0.0 


a Acreages are estimated based on general zoning categories. Because data sources used to prepare these totals have 
different zoning categories, similar categories were combined to create the file from which these totals are derived. 


b Public land includes Federally owned land (such as USFS-administered land in Logan Canyon), parks, schools, roads, 
and other land managed by public entities. 


c Includes land developed for residential uses and agricultural land. 
d Nonresidential includes commercial and industrial land uses. 


Construction activity on land temporarily used during construction could affect structures on 
private property such as fences, landscaping on public and private property along the project 
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corridor, and public and private access routes. NRCS and Cache County would work with 
affected landowners to minimize effects to private structures and landscaping on private land 
that is not in the canal right-of-way and would repair driveways and access roads if they are 
adversely affected during construction. NRCS and Cache County would also work with the 
Logan Golf & Country Club and the City of Logan to minimize temporary effects to 
landscaping at the golf course and Lundstrom Park/1500 North, respectively. 


5.4.1.2 Orange Alternative 


Construction of the Orange Alternative would require temporary construction easements to 
accommodate construction site access and construction activity. Table 5-6 summarizes the 
expected construction easements required for the Orange Alternative.  


Table 5-6. Construction Easements Required for the Orange Alternative 


Reach 


Total 
Easements 
Required 


Easement Requirement by Type of Land Usea  
(acres) 


Public Landb 


Private 
Residential and 


Agriculturalc 
Private Non-
residentiald 


LHPS Canal POD to golf course 6 5.8 0.0 0.0 


Golf course to 2900 North  92 2.7 11.7 0.0 


2900 North to 3100 Northe 16 0.0 1.4 0.0 


LN Canal to LHPS Canal     
LHPS Canal to LN Canal via 2900 North 7 0.0 7.2 0.0 


LHPS Canal to LN Canal via 3100 North 22 0.0 7.2 0.0 


LN Canal between 400 North and 2900 North 208 1.5 10.2 1.2 


LN Canal between 2900 North and 3100 Northe 3 0.0 0.7 0.0 


a Acreages are estimated based on general zoning categories. Because data sources used to prepare these totals have 
different zoning categories, similar categories were combined to create the file from which these totals are derived. 


b Public land includes Federally owned land (such as USFS-administered land in Logan Canyon), parks, schools, and other 
land managed by public entities. 


c Includes land developed for residential uses and agricultural land. 
d Nonresidential includes commercial and industrial land uses. 
e Would apply to the 3100 North option only. 


Construction activity on land temporarily used during construction could affect structures on 
private property such as fences, landscaping on public and private property along the project 
corridor, and public and private access routes. NRCS and Cache County would work with 
affected landowners to minimize effects to private structures and landscaping on private land 
that is not in the canal right-of-way and would repair driveways and access roads if they are 
adversely affected during construction. In addition to working with the Logan Golf & 
Country Club and the City of Logan as described for the Purple Alternative, Cache County 
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would also work with the City of North Logan to minimize temporary effects to landscaping 
at Elk Ridge Park. 


5.4.1.3 Blue Alternative 


Construction of the Blue Alternative would require temporary construction easements to 
accommodate construction site access and construction activity. Table 5-7 summarizes the 
expected construction easements required for the Blue Alternative. 


Table 5-7. Construction Easements Required for the Blue 
Alternative 


Reach 


Total 
Easements 
Required 


Easement Requirement by Type of 
Land Usea (acres) 


Public 
Landb 


Private 
Residentialc 


Private Non-
residentiald 


LN Canal POD to Laub Diversion  22 0.6 3.0 0.0 
Laub Diversion to 400 Northe 41 0.4 3.0 0.0 


a Acreages are estimated based on general zoning categories. Because data sources used to 
prepare these totals have different zoning categories, similar categories were combined to 
create the file from which these totals are derived. 


b Public land includes land managed by USU, UDOT, and the City of Logan. 
c Includes land developed for residential uses only. There is no agricultural land along the Blue 


Alternative alignment. 
d Nonresidential includes commercial and industrial land uses. 
e Assuming that the alternative includes purchase of structures from 14 properties, then some of 


the easements between the Laub Diversion and 400 North would be from private land that is 
transitioned to public land. This table identifies the potentially affected parcels as private land. 


Construction activity on land temporarily used during construction could affect structures on 
private property such as fences, landscaping on public and private property along the project 
corridor, and public and private access routes. Cache County would compensate affected 
landowners for effects to private structures and landscaping on private land that is not in the 
canal right-of-way and would repair driveways and access roads if they are adversely affected 
during construction. Cache County would also compensate USU for temporary effects to the 
Water Research Laboratory facility (landscaping and parking lot). 


5.4.1.4 Mitigation for Construction Impacts to Land Use 


Construction would cause temporary impacts to land along the canals, but these impacts 
would be short term and would not affect the long-term use of these properties. No mitigation 
is proposed. 
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5.4.2 Social and Economic Environment 


5.4.2.1 Community Resources, Quality of Life, Landscape Resources, 
and Scenic Beauty 


Temporary, construction-related effects such as noise, dust, and traffic interruptions could 
disturb people living near the alternative alignments and temporarily reduce their quality of 
life. Construction activity could also affect people using a number of community resources in 
the area. These resources include the following: 


• USU facilities along 1400 North and 1500 North near the pipeline that would carry 
water from the LHPS Canal to the LN Canal (Purple Alternative) 


• Churches at about 1600 East and 1260 North and at 1500 North and 1500 East 
(Purple Alternative) and a church near 800 North and 500 East (Purple and Orange 
Alternatives) 


• USU Water Research Laboratory on Canyon Road (Blue Alternative) 


People who normally use these facilities might be affected by access limitations or general 
disturbance while visiting the facilities. 


Construction could also temporarily affect the flow of traffic on streets that cross or are near 
the construction area and privately owned driveways and access roads that cross both canals. 


The construction-related effects would be short term and would not change the long-term use 
of community resources, including the local street network. The public might consider them a 
nuisance, but the temporary nature of these impacts would not cause any significant effects 
on community resources in the project area. 


Construction activity associated with the action alternatives would temporarily affect 
landscape resources along the canal alignments. Construction equipment and materials would 
be staged in existing parking lots or on properties that are already disturbed and used for 
similar activity. People living near the canals or traveling through the construction area would 
see construction equipment, material stockpiles, and these staging areas. Construction 
impacts would be temporary and would not affect long-term views of or from the 
construction area. 


The Purple and Orange Alternatives would require work on National Forest System land in 
Logan Canyon. This work would require a special-use permit from USFS. The permit 
conditions would specify how the landscape effects of construction activity should be treated 
during and after construction. For example, the permit would prescribe an acceptable duration 
of postconstruction visual impacts based on the landscape’s ability to recover. Because the 
LHPS Canal would be on a hillside above the road, would follow the hillside contour, would 
be visible at only few points to people using US 89, and would be temporary, construction 
activity that affects the landscape along the canal is not expected to affect the scenic integrity 
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of this part of the canyon. The effects of construction activity would be temporary and would 
be the most visible during and immediately after construction. 


Construction would also require removing vegetation along the edges of the canal alignments 
and the connection pipe alignments through Lundstrom Park/1500 North and 2900 North/
3100 North. This vegetation removal could increase the visual impact of any changes to the 
structure of the canal, since the changes would be more visible. However, these changes 
would not affect scenic forest landscapes and are not likely to affect overall recreation or 
agricultural settings. 


Mitigation for Construction Impacts to Community Resources, Quality of Life, Landscape 
Resources, and Scenic Beauty. Because all of these construction impacts would be short 
term, they would not cause significant, long-term impacts. However, NRCS proposes the 
following potential measure for all of the action alternatives to minimize temporary 
construction impacts: 


• Cache County or its contractor would develop a plan that specifies acceptable work 
hours and work days in areas that have sensitive receptors such as churches, areas 
near USU, and residential neighborhoods; describes how access to private properties 
and businesses in affected areas would be maintained; and describes how it would 
communicate information about the project construction schedule with USU and area 
residents. 


5.4.2.2 Environmental Justice 


Purple Alternative 


Construction associated with the Purple Alternative could temporarily affect four block 
groups of low-income populations and three blocks of minority populations due to their 
proximity to the proposed canal alignment. Appendix C4, Demographics and Environmental 
Justice, includes detailed information about the effects to environmental justice populations 
living in these block groups and blocks. Under the Purple Alternative, only construction 
impacts are anticipated to low-income or minority populations. Construction activities would 
have temporary and minor effects on populations living near the Purple Alternative.  


If construction requires easements in the area supporting these block groups and blocks and 
people with limited English proficiency would be affected by easements, Cache County or its 
contractor would need to ensure that language assistance is available during the easement-
acquisition process. Construction activity and acquisition of easements would affect all 
populations in the area in the same manner and magnitude regardless of their race, ethnicity, 
and income level. Therefore, low-income and minority populations near the Purple 
Alternative would not be affected in a disproportionately high and adverse manner. 
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Orange Alternative 


Construction associated with the Orange Alternative could temporarily affect the same four 
block groups of low-income populations identified for the Purple Alternative and four blocks 
of minority populations, which include the three blocks identified for the Purple Alternative. 
Appendix C4, Demographics and Environmental Justice, includes detailed information about 
the effects to environmental justice populations living in these block groups and blocks. 
Under the Orange Alternative, only construction impacts are anticipated to low-income or 
minority populations. These construction activities would have temporary and minor effects 
on populations living near the Orange Alternative.  


If construction requires easements in the area supporting these block groups and blocks and 
people with limited English proficiency would be affected by easements, Cache County or its 
contractor would need to ensure that language assistance is available during the easement-
acquisition process. Construction activity and acquisition of easements would affect all 
populations in the area in the same manner and magnitude regardless of their race, ethnicity, 
and income level. Therefore, low-income and minority populations near the Orange 
Alternative would not be affected in a disproportionately high and adverse manner. 


Blue Alternative 


Construction of the Blue Alternative could affect one block group that supports a low-income 
population (census tract 8.00, block group 1). Appendix C4, Demographics and 
Environmental Justice,  includes detailed information about the effects to the environmental 
justice populations living in this block group. As with the Purple and Orange Alternatives, 
only construction impacts are anticipated to low-income or minority populations under the 
Blue Alternative. These construction activities could have temporary and minor effects on 
people living near the Blue Alternative. Construction would affect all populations in the area 
in the same manner and magnitude regardless of their race, ethnicity, and income level. 
Therefore, no disproportionately high and adverse impacts to minority populations are 
anticipated under this alternative. 


Mitigation for Construction Impacts to Environmental Justice Populations 


Because none of the action alternatives would cause short-term, disproportionately high and 
adverse impacts to environmental justice populations, no mitigation is proposed. 


5.4.2.3 Economics 


Constructing any of the action alternatives would create temporary construction jobs and 
increase local spending. This short-term benefit is expected to have a positive effect on the 
local economy. 


If construction activity occurs near existing businesses or adversely affects access to 
businesses, business operators could experience a loss of income from reduced customer 
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visits. None of the action alternative alignments are near any formally developed business 
areas, and land around the alternatives is generally used for residential development and 
agriculture. Because there are so few businesses that would be affected in this manner, the 
short-term effect on business operations is expected to be minor. 


Mitigation for Construction Impacts to the Economy. Because construction of any of the 
action alternatives would not cause any long-term adverse economic effects, no mitigation is 
proposed. 


5.4.2.4 Recreation 


Purple Alternative 


Construction activity at the LHPS Canal POD on the Logan River might disturb people using 
the Riverside Trail, and construction along the canal alignment might disturb people using the 
Bonneville Shoreline Trail, Ray Hugie Park, the golf course, and Lundstrom Park. Because 
these impacts would be temporary, they are not expected to cause lasting, long-term effects to 
recreation use of these resources. 


Construction activity along the reach of the LHPS Canal that is in Logan Canyon would be 
subject to the conditions of a USFS use permit. The permit would identify conditions to 
minimize construction-related impacts. Conditions would probably include work hour and 
access restrictions and postconstruction rehabilitation requirements to ensure that the new 
culvert is safe and compatible with recreation use of the canyon. 


During the scoping phase of this proposed action, the golf course operator was concerned that 
the golf course would not be able to divert canal water for golf course use (such as turf 
irrigation and operating water features) during construction. If construction occurs when the 
canal is carrying water (between April and October), the Purple Alternative could affect the 
delivery of water to the golf course. 


Constructing the water-control structure and a segment of pipeline in or near Lundstrom Park 
would temporarily increase noise levels at the park and could restrict access or cause the 
temporary closure of some areas of the park. Because these impacts would be temporary, they 
are not expected to cause lasting, long-term effects to recreation use of the park. 


Currently, the LHPS Canal and LN Canal easements are used for unauthorized recreation 
activities such as walking and bicycling along the canal maintenance roads. Construction 
activity along the LHPS Canal between the golf course and Lundstrom Park/1500 North and 
along the LN Canal between 400 North and 1500 North would cause noise and access 
restrictions that could temporarily affect these unauthorized uses. Constructing the 10-inch-
diameter local-delivery pipeline between the LN Canal POD and the Laub Diversion would 
cause similar impacts to unauthorized recreation uses along this reach of the LN Canal. 
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Orange Alternative 


Constructing the box culvert between the LHPS Canal POD and Lundstrom Park/1500 North 
would cause the same impacts to people using National Forest System land (including the 
Riverside Trail), the Bonneville Shoreline Trail, Ray Hugie Park, the golf course, and 
Lundstrom Park as would the Purple Alternative. In addition, constructing a box culvert along 
the reach between Lundstrom Park/1500 North and 2900 North/3100 North might cause 
temporary, construction-related disturbance to people using pocket parks associated with 
residential areas between about 2950 North and 3100 North. Constructing a water-control 
structure on the LHPS Canal might disturb people using the pocket parks. Because these 
impacts would be temporary, they would not permanently affect long-term use of the parks. 


Construction along the LN Canal between 400 North and either 2900 North or 3100 North 
would cause noise and access restrictions that could temporarily affect unauthorized use of 
the canal easement for recreation. Construction could disturb people using Elk Ridge Park in 
North Logan. Constructing the 10-inch-diameter local-delivery pipeline between the LN 
Canal POD and the Laub Diversion would temporarily affect unauthorized recreation uses 
along that reach of the canal. 


Blue Alternative 


Construction activity associated with modifying the LN Canal POD at the Logan River could 
disturb people using the area along the river upstream and downstream, including at 
designated parks. People using the Boulevard Trail, which connects to 600 East near the 
western end of the Blue Alternative, could experience temporary impacts during construction. 
Because these impacts would be temporary, they are not expected to affect the long-term 
recreation use of the river corridor or the Boulevard Trail. 


Mitigation for Construction Impacts to Recreation 


Measures to minimize temporary impacts to recreation on National Forest System land in 
Logan Canyon would be included in the use permit issued by USFS. Because the remaining 
recreation areas and city parks are important community amenities, NRCS proposes the 
following measures to minimize temporary construction impacts: 


• Cache County and its contractor would work with the Logan Golf & Country Club to 
ensure that this facility remains accessible during construction and that water delivery 
during construction meets the golf course operator’s turf irrigation needs (Purple and 
Orange Alternatives). 


• Cache County and its contractor would work with the City of Logan to ensure that 
Lundstrom Park remains accessible during construction and that construction areas 
are fenced to prevent park users from accessing potentially unsafe work areas (Purple 
and Orange Alternatives). 
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• Cache County and its contractor would place signs on the segment of the Bonneville 
Shoreline Trail that inform the public of the work schedule, work activity, and 
potential temporary trail closures and detours. Signs would be placed at least 2 weeks 
before the start of construction activity that would affect the trail crossing (Purple and 
Orange Alternatives). 


• Cache County and its contractor would work with the City of North Logan to ensure 
that Elk Ridge Park remains accessible during construction and that construction 
areas are fenced to prevent park users from accessing potentially unsafe work areas 
(Orange Alternative). 


5.4.2.5 Energy 


Construction activities associated with any of the action alternatives might require the 
temporary use of energy. For example, construction signs intended to inform the public about 
construction activities would require energy to operate. The amount of energy required to 
support construction is not expected to cause long-term, significant impacts on the local 
energy supply. 


Construction equipment would require fossil fuels to operate. The Orange Alternative would 
require the most fossil fuels because it would involve construction along the longest length of 
canal. However, because construction would probably be completed in one season, the effect 
is not expected to cause any long-term shortages in the availability of fossil fuels in the 
project area. 


Construction activity on the Logan River could affect the river flow by temporarily reducing 
the amount of water diverted by Logan City Light and Power. Because any interruption in 
flow would be short term, it is not expected to significantly affect the amount of power 
generated by Logan City Light and Power during the construction period. 


Mitigation for Construction Impacts to Energy. Because construction would not cause any 
significant construction-related energy impacts, no mitigation is proposed. 


5.4.2.6 Utilities 


Construction of any of the action alternatives could affect utilities along the canal alignments 
and at street crossings. The pipeline that would connect the LHPS Canal and the LN Canal 
could also affect utilities on undeveloped land along 1500 North for the Purple Alternative 
and for the Orange Alternative 2900 North option. 


Utility impacts could include temporary or permanent relocation of utility lines (such as 
electrical lines, sanitary sewer, or culinary water lines) or structures that support facilities 
(such as poles or control boxes), which might cause temporary service interruptions to utility 
customers. Utility interruptions could include interruptions in the delivery of irrigation water 
to LN Canal and LHPS Canal shareholders. 
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Mitigation for Construction Impacts to Utilities. If an action alternative is selected, Cache 
County or its contractor would collect detailed information about the presence of utilities 
along the alternative alignments and estimate the potential effects to facilities or service. This 
standard practice includes contacting and working with service providers, contacting Blue 
Stakes before the beginning of construction, and restoring utility facilities to preconstruction 
conditions. Following this standard process would ensure that impacts to utilities are 
minimized during construction. 


5.4.3 Natural Resource Environment 


5.4.3.1 Agriculture 


Purple and Orange Alternatives 


Construction of these alternatives would directly affect land that is currently farmed near the 
proposed pipeline routes between the LHPS Canal and the LN Canal at about 1500 North for 
the Purple Alternative and at either 1900 North or 3100 North for the Orange Alternative. 
Construction could temporarily affect use of irrigated and nonirrigated farmland in all of 
these areas by restricting access or temporarily using farmland for construction staging. In the 
cases of the Purple Alternative pipeline and the Orange Alternative 2900 North pipeline, 
construction activity would occur along property lines that separate the farmed areas. The 
Orange Alternative 3100 North option would temporarily affect actively farmed land on the 
north and south sides of 3100 North by restricting access or temporarily using farmland for 
construction staging. 


Construction could affect access to these farmed areas by blocking existing access points or 
by preventing large pieces of farm equipment from moving through active construction areas. 
Though the impacts might be inconvenient, they would not directly affect use of these areas 
for agriculture. Because the farmland areas that would be temporarily used during 
construction are along edges (either property lines or a road), construction is not expected to 
have any long-term effects on agricultural production. 


Because the remainder of the areas along the canals that would be temporarily affected during 
construction do not include any irrigated or nonirrigated crops or farmland, construction is 
not expected to have any additional temporary effects on ongoing farming. 


If construction occurs during the irrigation season, it could affect farming activity on any land 
that relies on irrigation water delivery through the LHPS and LN Canals if irrigation water 
delivery is temporarily suspended during construction. If the construction season is long and 
occurs at the same time as the irrigation season, these impacts could be significant even 
though they might be short term. 
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Blue Alternative 


There are no actively farmed areas along the route of the Blue Alternative. Therefore, 
construction activities associated with the Blue Alternative would not directly affect 
agricultural production. 


Mitigation for Construction Impacts to Agriculture 


NRCS proposes the following measure to minimize impacts to agriculture if construction of 
the Purple or Orange Alternative occurs during the irrigation season: 


• If construction would affect the delivery of irrigation water in a manner that would be 
harmful to shareholders who have been able to obtain some or all of their shares since 
the 2009 landslide, Cache County and its contractor would work with the Logan & 
Northern Irrigation Company; the Logan, Hyde Park and Smithfield Canal Company; 
the Cities of Logan and North Logan; USU; and other canal companies as appropriate 
to identify ways that the shareholders’ allocated water can be delivered. 


5.4.3.2 Biological Resources 


Purple Alternative 


Effects on Vegetation and Wildlife. Reconstruction of the LHPS Canal POD would directly 
affect riparian vegetation around the diversion structure. The direct effects would involve the 
loss of some riparian vegetation within the new footprint of the structure along with some 
temporary construction impacts (disturbance of vegetation) in the riparian zone. Normal post-
construction restoration measures would ensure that disturbed areas would be stabilized and 
revegetated using native riparian species wherever possible. 


These effects to riparian vegetation at the LHPS Canal POD would not affect the overall 
integrity of the Logan River riparian zone because the affected area would not be very large. 
To ensure that the area disturbed during construction at the POD is minimized, NRCS or its 
contractor would ensure that construction equipment does not travel outside a defined work 
zone, which should limit disturbance to riparian vegetation as much as possible. 


Modifying the LHPS Canal POD could temporarily affect aquatic habitat in the Logan River. 
As described in Section 5.4.3.6, Water Resources, constructing the POD structure would 
affect a maximum of about 1,000 square feet. Heavy equipment should not need to work in 
the river for extended periods and could be operated from an adjacent pedestrian trail or 
roadway right-of-way. Any naturally occurring in-stream debris would not be removed unless 
this is necessary to place temporary or permanent structures. If construction were to require 
diverting some or all of the river, Cache County or its contractor would need to develop and 
implement measures to ensure that the temporary impacts do not harm fish or other aquatic 
species during construction. After construction, the affected area of the river would be 
returned to preconstruction conditions by removing any materials or structures (such as 
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gravels or cofferdams) used during construction. Restoration to preconstruction conditions 
should prevent long-term effects to aquatic species. 


The box culvert constructed in the LHPS Canal alignment in Logan Canyon would be placed 
in the existing canal. Construction might require minor excavation in the canal once the 
existing structure is demolished but would not require any additional cuts or fills on the 
adjacent slopes. To construct the culvert, the contractor would place base material as needed 
and then backfill around the culvert once it is installed. 


Construction activities associated with the Purple Alternative are expected to cause temporary 
construction impacts along both canals south of 1500 North. Placing the sections of the LHPS 
Canal into a box culvert or installing pipe into the service road along the LN Canal would 
disturb landscaped and upland vegetation on either side of the canals during construction. 
Some of the disturbed areas would be treated with erosion-control measures, such as reseeding, 
following construction. Some mature upland vegetation along the canals would be removed 
and would not be replaced, but most of the naturally occurring upland vegetation that would 
be removed consists of common, low-growing species (such as grasses and herbaceous 
plants) that would probably re-establish on their own once the project is complete. 


Most of the vegetation that would be removed is located along the LHPS Canal between the 
canyon mouth and Lundstrom Park/1500 North, but some common shrub or small tree 
species could also be removed or cut back if necessary from the sections from the LHPS 
Canal POD to the canyon mouth. This alternative might also remove some residential 
landscaping between 700 North and 400 North along the LN Canal for the pressure pipe 
because there is no service road through this section. 


Construction activity could disturb locally common wildlife species using upland habitats 
along reaches of the canals that pass through less-developed areas. Affected areas would 
include crucial winter deer, elk, and moose habitat and crucial summer moose habitat along 
the LHPS Canal in Logan Canyon. These effects would be temporary, affected wildlife would 
still have access to most of their ranges and the Logan River, and affected wildlife would 
likely return to the area once activities have stopped. NRCS is not proposing to mitigate for 
these effects because of their short-term nature and because construction would affect only a 
narrow corridor along the LHPS and LN Canals. 


Residents have planted vegetation along both canals along the Purple Alternative’s route. In 
most cases, the land that this vegetation is planted on is not part of these residents’ properties. 
However, during the final design phase of the project, Cache County and its contractor would 
consider ways to avoid impacts to residential landscaping that is on private property, such as 
restricting disturbance where possible and showing restricted areas on construction plans. 
NRCS and Cache County would work with landowners for impacts to landscaping on their 
properties. However, NRCS and the County would probably not replace residential 
landscaping features along the canals that are in the established canal easement. The canal 
easement would need to be maintained for maintenance access in the future, so re-
establishing landscaping features would not be an appropriate use of the easement. 
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No wildlife habitats would be affected by the construction of the connecting pipe between the 
LHPS Canal and the LN Canal. The section of pipeline would be placed mostly under 
existing streets but would affect a landscaped area associated with Lundstrom Park, 
agricultural land (currently a safflower field and a livestock paddock), and previously 
disturbed areas associated with low-density development. These areas do not provide good 
habitat for locally common wildlife and are dominated by non-native vegetation. 


Effects on Noxious Weeds and Invasive Species. Construction activity can contribute to the 
spread of noxious weeds if equipment is not cleaned after working in areas known to support 
the weeds. Construction can also introduce noxious weeds if imported material contains weed 
seeds. Cache County or its contractor would apply BMPs during construction to ensure that 
new species are not introduced and existing populations do not spread. These BMPs would 
include cleaning construction equipment and using weed-free straw, seed, or soil for any 
restoration activities. Cache County and its contractor would ensure that box culvert cover 
soil is seeded with a native seed mix that meets applicable regulations regarding noxious, 
prohibited, or restricted weed seeds, if available, as soon as possible after construction is 
completed. The intent would be to prevent the establishment of noxious weeds after 
construction. 


If herbicide treatments are necessary for weed control after construction on National Forest 
System land, such treatment should comply with USFS Intermountain Region’s Forest 
Service Manual 2080, Supplement #R4 2000-2001-1, and Wasatch-Cache Noxious Weed 
Treatment Program Final EIS (USFS 2006) and should not occur during the flowering period 
of any known threatened, endangered, or sensitive plant population in the application area. If 
these BMPs are applied, the Purple Alternative should not spread or introduce new noxious or 
invasive weed species. 


Orange Alternative 


Effects on Vegetation and Wildlife. Under the Orange Alternative, the construction-related 
impacts to vegetation and wildlife would be similar to those from the Purple Alternative 
except that the effects along the canals would occur over a larger area on land that is not 
administered by USFS in the valley. The Orange Alternative would temporarily disturb local 
wildlife and affect riparian and aquatic habitat along and in the Logan River at the LHPS 
Canal POD, landscaped and upland vegetation growing along the LHPS Canal downstream of 
the Logan Canyon mouth, and possibly common upland vegetation and landscaping along the 
LN Canal. 


Constructing the connecting pipe between the two canals would not affect any native 
vegetation or important habitat. The 3100 North option would be entirely within a road right-
of-way, but agricultural fields and residential landscaping along the road could be temporarily 
affected during construction. The 2900 North option would travel along the boundaries of 
several parcels, most of which are used for agriculture. Temporary impacts to these areas are 
discussed in Section 5.4.3.1, Agriculture. Cache County would return areas disturbed during 
construction (but not permanently converted to canal easement) to preconstruction conditions, 
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so these temporary effects would not cause long-term effects to planted vegetation associated 
with agriculture. 


Effects on Noxious Weeds and Invasive Species. The effects of the Orange Alternative on 
noxious weeds and invasive species would be similar to those from the Purple Alternative. 
The area of ground disturbance would be larger under the Orange Alternative, but BMPs 
should prevent the spread of existing or the introduction of new noxious weeds or invasive 
species. 


Blue Alternative 


Effects on Vegetation and Wildlife. Under the Blue Alternative, reconstructing the diversion 
structure at the LN Canal POD just below First Dam would affect riparian vegetation along 
the Logan River. Cache County or its contractor would ensure that disturbance to the riparian 
area and the river is minimized, and areas disturbed during construction would be restored 
after construction using native riparian species. 


Modifying the LN Canal POD could temporarily affect aquatic habitat in the Logan River. If 
construction were to require diverting some or all of the river, Cache County or its contractor 
would develop and implement measures to ensure that the temporary impacts do not harm 
fish or other aquatic species during construction. As described for the Purple Alternative, the 
affected area of the river would be returned to preconstruction conditions by removing any 
materials or structures (such as gravels or cofferdams) used during construction. Restoration 
to preconstruction conditions should prevent long-term effects to aquatic species. 


The Blue Alternative would not affect any crucial winter range for deer, elk, or moose or 
crucial summer range for moose. 


The Blue Alternative would have some temporary construction impacts along the slopes 
above and below the existing canal through the construction zone (between the LN Canal 
POD and about 400 North). The area has pockets of vegetation interspersed with open slopes. 
The vegetation provides habitat for locally common wildlife. These areas would be disturbed 
by removing the original canal structure and constructing the drainage channel and pipeline. 
Disturbed areas that are not part of the new pipeline and supporting structures would be 
restored using standard BMPs following construction (such as reseeding and possibly some 
limited planting for erosion control), but some areas of vegetation would be permanently lost 
during construction. 


Construction activity would also affect seeps along the hillside, but other areas of similar 
habitat would still be available nearby and in the region. Wildlife could still access the Logan 
River and the existing riparian area. Locally common wildlife would be temporarily disturbed 
by construction activities and would likely return to the area once construction activities have 
stopped. 
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Effects on Noxious Weeds and Invasive Species. As with the Purple Alternative, BMPs 
would be used during construction to ensure that new species of noxious weeds or other 
invasive plants are not introduced and existing populations do not spread. 


Mitigation for Construction Impacts to Biological Resources 


The effects to biological resources associated with construction activities would be as 
follows: 


• Temporary effects to the Logan River and riparian vegetation at the LHPS Canal 
POD (Purple and Orange Alternatives) and at the LN Canal POD (Blue Alternative) 


• Vegetation clearing along the LHPS Canal and LN Canal (all action alternatives) 


• Temporary disturbance of locally common wildlife during construction (all action 
alternatives) 


• Potential spread of noxious weeds or invasive species (all action alternatives) 


NRCS proposes the following mitigation measures to avoid and minimize impacts to 
biological resources during construction: 


• Before the start of construction at the LHPS Canal POD (Purple and Orange Alterna-
tives) or the LN Canal POD (Blue Alternative), Cache County or its contractor would 
prepare a site-specific construction-management plan that addresses how 
construction near or in the Logan River would take place. The plan would include 
details about dewatering or temporarily rerouting the river, construction limits near 
the river, standards for equipment use near the river, and postconstruction restoration 
of disturbed areas along the river. This plan would be reviewed and approved by the 
Utah Division of Water Rights in compliance with a Stream Alteration Permit before 
construction in or near the river could begin (all action alternatives). USFS would 
review construction plans associated with the Purple and Orange Alternatives. 


• Cache County or its contractor would define a work zone along the alternative 
alignment within which all activity is to take place. The contractor would not remove 
vegetation or unnecessarily disturb areas outside of the work zone. The defined 
construction area would be shown on construction plans, and the construction 
contractor would make sure all workers know the boundary location. The contractor 
would provide extra protection measures for sensitive areas such as private 
residential landscaping and public parks to ensure that impacts to surrounding 
vegetation are avoided (all action alternatives). 


• Cache County or its contractor would apply BMPs to ensure that construction does 
not introduce noxious weeds or invasive species or does not cause the spread of 
exiting populations of noxious weeds or invasive species. BMPs would include 
actions such as bringing in clean equipment, cleaning equipment before it leaves the 
work area, and using materials that are weed-free (all action alternatives). 
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5.4.3.3 Special-Status Species 


Purple Alternative 


Only one sensitive plant species, Logan buckwheat (Eriogonum loganum), could be directly 
affected by constructing the box culvert through the Logan Canyon section. USFS identifies 
this plant as a sensitive species, but the plant is not listed as threatened or endangered under 
the ESA (Appendix D2, Sensitive Species List). There is a known population of Logan 
buckwheat downslope of the canal near the mouth of Logan Canyon. However, damage to 
this species could be avoided by verifying the extent of the population and by using 
environmental fences or other barriers to prevent the population from being disturbed by 
construction. Because construction would be limited to the existing canal structure, Logan 
buckwheat habitat and population viability would not be affected. 


The canal and adjacent areas in Logan Canyon were surveyed for the threatened plant species 
Maguire’s primrose (Primula maguirei) on May 10, 2010, by Steve Wilcox (NRCS/UDWR 
Habitat Biologist), and no species or habitat were observed (USDA NRCS 2010a). The LHPS 
Canal POD in Logan Canyon is closer to a known population, but those individuals are out of 
the footprint of the construction area for this POD. Because construction would be limited to 
the work area immediately surrounding the new POD structure and would not affect cliff 
habitats to the south, Maguire’s primrose habitat and population viability would not be 
affected. 


Migratory birds are protected from harm by the Migratory Bird Treaty Act. The migratory 
bird nesting period starts in late April and extends through the end of August. Vegetation 
clearing along the canals conducted during the nesting season could disturb or harm 
migratory birds protected by the Migratory Bird Treaty Act. Cache County or its contractor 
would need to conduct surveys for nesting migratory birds if clearing were to take place 
during the nesting season. 


There are no records of bald eagles roosting in the part of Logan Canyon that is along the 
LHPS Canal. However, if work along the canyon reach of the LHPS Canal were to occur in 
December through February, then Cache County or its contractor would need to ensure that 
construction would not disturb bald eagles. 


Northern goshawk could forage in the part of Logan Canyon in which a segment of the 
Purple Alternative is located. Because construction activity would be focused in a narrow 
corridor and would be short term, it is not expected to significantly affect northern goshawk 
foraging behavior. Northern goshawk does not nest in this area of the canyon, so construction 
activity would not affect nesting activity. 


No other sensitive species, Federally listed species, State-listed species, or USFS manage-
ment indicator species would be affected by the Purple Alternative. Appendix C5, Special-
Status Species, contains detailed information about special-status species in the study area. 
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Orange Alternative 


The effects of the Orange Alternative on special-status species would be the same as those 
from the Purple Alternative. Construction of the Orange Alternative would avoid disturbing 
the known population of Logan buckwheat in Logan Canyon and would avoid the known 
population of Maguire’s primrose but could affect migratory birds and roosting bald eagles. 
Appendix C5, Special-Status Species, contains detailed information about special-status 
species in the study area. 


Blue Alternative 


No special-status or sensitive species are known to live along the Blue Alternative alignment. 
Construction activity could harm migratory birds or their nests if vegetation is cleared during 
the nesting season. As with the Purple Alternative, Cache County or its contractor would 
conduct surveys for nesting birds if clearing occurs during the nesting season. Appendix C5 
contains detailed information about special-status species in the study area. 


Mitigation for Construction Impacts to Special-Status Species 


The effects to special-status associated with construction activities would be as follows: 


• Potential damage to a known Logan buckwheat population (Purple and Orange 
Alternatives) 


• Potential disturbance during construction to nesting birds protected by the Migratory 
Bird Treaty Act (all action alternatives) 


• Potential disturbance of nesting bald eagles (Purple and Orange Alternatives) 


NRCS proposes the following mitigation measures to avoid and minimize impacts to special-
status species during construction: 


• To ensure that the known population of Logan buckwheat is not disturbed during 
construction, Cache County or its contractor would verify the extent of the existing 
population before construction begins. This verification would take place when the 
plant is conspicuous and identifiable. If the verification finds that the population has 
spread into the expected work area, Cache County or its contractor would work with 
USFS to develop and implement a plan to protect the population. If the verification 
finds that the plant is still present but outside the work area, Cache County or its 
contractor would place protective fences around the population and ensure that work 
crews avoid the area (Purple and Orange Alternatives). 


• If construction work occurs during the nesting period (between April 30 and August 
31), Cache County or its contractor would conduct a survey for nesting migratory 
birds in areas to be cleared no sooner than 1 week prior to the start of clearing. If an 
active nest is found, the nest would be protected from construction activities until the 
young have fledged (all action alternatives). 
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• If work in Logan Canyon occurs in December through February, Cache County or its 
contractors would coordinate with USFS and/or USFWS to determine if a survey for 
bald eagles in or near the work zone is needed. If a survey is needed, the results of 
the survey would determine whether Cache County or its contractor needs to restrict 
construction times to avoid disrupting any bald eagles that might be roosting along 
the Logan River (Purple and Orange Alternatives). 


5.4.3.4 Cultural and Tribal Resources 


In accordance with 36 CFR 800.5 of the implementing regulations of Section 106 of the 
NHPA, construction activities that would be part of any of the action alternatives would be 
assessed for their potential to adversely suspect known or suspected historic properties within 
the APE. Specifically, the regulations define adverse effects as activities that “…may alter, 
directly or indirectly, any of the characteristics that qualify the property for inclusion in the 
National Register in a manner that would diminish the integrity of the property’s location, 
design, setting, materials, workmanship, feeling, and association.” 


Although a detailed pedestrian inventory of the action alternatives remains to be completed, 
preliminary assessments indicate that both the LN Canal and the LHPS Canal are eligible for 
listing on the NRHP and that one of the 14 residential structures along Canyon Road is 
probably eligible for listing on the NRHP. If all of these resources are eligible, NRCS would 
resolve the adverse effects to historic properties during construction by developing a 
treatment plan according to 36 CFR 800.6. For information about how the treatment plan 
would be developed, see Section 5.3.4.1, Laws, Policies, and Direction. 


The treatment plan would list the measures that would be used to minimize and mitigate the 
adverse effects to historic properties as a result of construction activities. Once the treatment 
plan and measures to minimize and mitigate the adverse effects are agreed on by the 
consulting parties, a MOA would be executed and implemented pursuant to Section 106. 
NRCS would recommend that the proposed action be allowed to proceed after the conditions 
of the MOA have been satisfactorily executed. 


Mitigation for Construction Impacts to Cultural Resources. The pedestrian inventory of the 
action alternatives would emphasize the identification and documentation of cultural 
resources that might be present within the APE and that are available for visual inspection. 
Construction activities might still uncover unanticipated archaeological materials beneath the 
modern ground surface. Implementing the following measure would minimize potential 
impacts related to this discovery: 


• In the event of an unanticipated discovery of archaeological materials during 
construction, work would cease and the SLO or its contractor would contact the 
NRCS Cultural Resources Specialist (CRS). NRCS would investigate the discovery 
and would enter into consultation per 36 CFR 800.6 to develop the appropriate 
methods for treating the discovery. Construction in the area of the discovery might 
need to be halted throughout this review and consultation process. After a discovery, 
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continuation of work would be contingent on approval by the NRCS CRS in 
consultation with the Utah SHPO and other consulting parties (all action 
alternatives). 


5.4.3.5 Topography, Surface Soils, and Geology 


Purple and Orange Alternatives 


Constructing these alternatives would affect land along the LHPS Canal that is in a steep 
canyon. Because of the steep topography of the canyon, construction activity would be 
confined to the existing canal alignment. Construction would not change the topography of 
adjacent areas. 


These alternatives would each temporarily disturb at least 1 acre of surface soil during 
construction, which would require compliance with the CWA Section 402 general 
construction permit for Utah. Construction on National Forest System land would also need 
to meet the standards and guidelines in the Revised Forest Plan for the Wasatch-Cache 
National Forest (USFS 2003). Using the soil-protection and erosion-control measures 
described in the SWPPP required as part of CWA Section 402 general construction permit 
compliance would prevent erosion from the construction areas; these same measures would 
ensure the protection of soil productivity as required by Guideline 11 in the Revised Forest 
Plan. Because soil would be disturbed only within the active construction area, this 
alternative would not affect the health and productivity of soils used for agricultural 
production. Disturbed areas would be reseeded and protected from postconstruction erosion 
as needed to protect the soil from future erosion. 


The Orange and Purple Alternatives would not repair the 2009 landslide area. However, 
structures through the Logan Bluff where there have been historic landslides (between about 
750 East and 1100 East) would be purchased. The Purple and Orange Alternatives would not 
cause any temporary construction-related effects to major geologic features such as geologic 
units, topography, or surface soils. 


Blue Alternative 


The Blue Alternative would be constructed along the Logan Bluff, an area of known 
instability. Construction activity would need to be carefully planned and carried out to ensure 
that equipment use on the steep, unstable slope would not trigger potentially damaging events 
such as landslides. Because NRCS and Cache County would purchase structures in the 
approximate Zone 2 area (the area between about 750 East and 1100 East; Figure 3-8, Blue 
Alternative), people would not be living below the work zone during construction. This 
would prevent risks to human life and property through this area. 


Construction of the Blue Alternative would disturb native surface soil and import additional 
soil during construction. The disturbed area would exceed 1 acre. As with the Purple and 
Orange Alternatives, using the soil-protection and erosion-control measures described in the 
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required SWPPP would prevent the loss of soil. Because soil would be disturbed only within 
the active construction area, these alternatives would not affect the health and productivity of 
soils used for agricultural production. 


For the Blue Alternative, the existing 2009 landslide area would be reshaped and graded with 
soils that would be brought to the site in order to construct the irrigation pipeline and 
drainage systems in the existing LN Canal alignment. The SWPPP would apply to these 
construction activities. For example, placing straw rolls would prevent the loss of imported 
and native soils from the construction site. 


Constructing the soil buttress would require about 130,000 cubic yards of gravelly material to 
be brought to the area. The gravelly material would be placed and blended in a manner that 
would ensure protection of the native and imported soil. The measures specified in the 
SWPPP that would stabilize the gravelly material include slope terracing, grading, stability 
measures, and drainage-control structures. Disturbed areas would be reseeded as needed after 
construction to protect the soil from erosion. Construction of the Blue Alternative would not 
affect soils in the study area. 


Mitigation for Construction Impacts to Topography, Soils, and Geology 


The contractor would comply with the requirements of Section 402 of the CWA and would 
apply measures described in the required SWPPP. Because of this and because construction 
impacts would be short term, construction would not cause any long-term effects to 
topography, surface soils, and geology. No mitigation is proposed. 


5.4.3.6 Water Resources 


Purple Alternative 


The reach of the Logan River that is in the study area and on National Forest System land is 
subject to the policies, standards, and guidelines of the Revised Forest Plan for the Wasatch-
Cache National Forest (USFS 2003) in addition to existing State and Federal regulations. 
The following discussions address potential construction-related effects on water resources 
and compliance with existing plans and regulations. 


Surface Waters. The Purple Alternative could temporarily affect the Logan River at the 
LHPS Canal POD during construction of a new diversion structure. Construction might 
require partial dewatering of the channel but would not result in any long-term effects to the 
river. Areas disturbed along the river bank during construction would be restored as described 
in Section 5.4.3.2, Biological Resources. 


The existing LHPS Canal diversion structure on the Logan River would be modified so that it 
could accommodate up to 130 cfs, a rate that is higher than what has been historically 
diverted at this POD. This POD modification would affect a maximum of 1,000 square feet 
on the north bank of the river. Constructing a new diversion structure would require 
authorization under Sections 401 and 404 of the CWA, a Stream Alteration Permit from the 
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Utah Division of Water Rights, compliance with USFS standards and guidelines, and 
compliance with USFS special-use permit conditions (which would include construction plan 
review by USFS). The conditions of these authorizations would ensure that impacts to the 
Logan River are minimized and comply with the standards, guidelines, or requirements of the 
regulating agencies. 


Construction activity along and in the LHPS and LN Canals could temporarily affect the 
canal companies’ ability to use the canals for conveying irrigation water. Cache County and 
its contractor would work closely with the canal companies to develop a construction plan to 
minimize the impact of interruptions in the delivery of shareholders’ water. 


In general, Cache County or its contractor would implement BMPs during construction to 
reduce the amount of sediment that is transported to the Logan River, thereby protecting this 
surface water. The timing of the construction, methods of construction, and duration of 
construction all require consideration to reduce the amount of sediment discharged from 
construction areas to the Logan River. Because construction activity would require site 
grading, Cache County or its contractor would need to install erosion-control measures and 
revegetate the disturbed river banks. The disturbed banks would be revegetated by planting 
them with native grasses and shrubs. For more information about protecting the Logan River 
during construction, see the section titled Water Quality below. 


As shown in Figure 4-10, Wetlands in the Study Area, there is one wetland along the south 
side of 1500 North at about 1250 East. Because the pipeline between the LHPS Canal and the 
LN Canal would be in the road at this location, it would not fill the wetland. However, 
because the wetland is close to the construction area, it could be temporarily affected during 
construction if it were not protected. Under the Purple Alternative, the construction contractor 
would need to ensure that the wetland is protected from disturbance and that activity would 
not affect the existing hydrology in a way that could affect the wetland. 


Water Quality. Construction of the Purple Alternative would disturb more than 1 acre of 
land, so construction activity would need to comply with Utah’s general construction permit 
for stormwater discharges (required as a part of CWA Section 402) and the standards and 
guidelines in the Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003). 
Compliance with Section 402 would include completing a SWPPP that would include 
specific measures designed to protect water quality during and following construction; these 
same measures would ensure water quality protection as described in the USFS standards and 
guidelines. Other measures that would be identified in the SWPPP include the location of 
construction access points, limits of disturbance, material storage areas, and material handling 
procedures, all of which would be focused on preventing pollution from entering surface 
waters during and after construction. NRCS and the SLO expect that a condition of the USFS 
special-use permit would be a construction plan review; the SLO or its contractor would 
ensure that this review would meet those requirements. 


Modifying the diversion structure to allow the diversion of up to 130 cfs could cause 
temporary impacts to the water quality of the Logan River at the LHPS Canal POD below 
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Second Dam from increased sediment entering the river during construction. Application of 
standard BMPs and establishing clear limits on equipment use in or near the river would 
minimize such effects. Cache County and the construction contractor would apply 
appropriate BMPs for sediment and erosion control during construction. This would ensure 
compliance with the CWA Section 402 permit from the Utah Division of Water Quality and 
the Revised Forest Plan standards and guidelines. 


Constructing the new LHPS Canal POD structure would need to undergo a State of Utah 
antidegradation review for the Logan River. Because the Logan River in Logan Canyon is a 
Category 1 high-quality water, the Utah Division of Water Quality would need to review the 
planned modification as part of an antidegradation review. 


Stormwater Conveyance. Because most precipitation falls between late fall and early spring, 
which is a time when construction activity is generally limited, the potential unavailability of 
the canals to collect and convey stormwater might not be significantly affected. To ensure 
that the stormwater could be safely and efficiently conveyed during construction, Cache 
County and its contractor would need to work closely with the City of Logan to develop a 
temporary stormwater-conveyance plan that would be used during the construction period. 


Floodplains. The Purple Alternative would not affect any floodplains. 


Groundwater. Construction of the Purple Alternative would not affect groundwater. All 
construction-related discharges would be managed on the construction site, and polluted 
water would not penetrate into the groundwater. NRCS and the SLO expect that the USFS 
special-use permit would require detailed review of the construction plans by USFS. This 
would include review of practices proposed as part of construction to ensure that chemicals 
and pollutants would not reach groundwater. 


Water Supply Wells. The 10-inch-diameter pressure pipe in the LN Canal that would be 
constructed as part of the Purple Alternative would be near the City of Logan’s 700 North 
supply well. During construction, the construction contractor would need to take additional 
measures to protect the well house and well from potential contamination. 


Water Use and Water Rights. Construction activity would temporarily affect operation of the 
LHPS Canal and the reach of the LN Canal between the LN Canal POD and the Laub Diversion. 
These effects would be short term but could affect shareholders’ ability to use their water at 
critical times if construction occurs during the irrigation season. If the canals cannot be used 
for an extended period of time during the irrigation season, this impact could significantly 
affect the shareholders. Construction activity would not affect the water rights of others. 







 Chapter 5: Environmental Consequences 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 5-121 
 


Orange Alternative 


Surface Waters. The Orange Alternative would have the same construction effects to the 
Logan River at the POD as would the Purple Alternative. 


The Orange Alternative would also cross Green Canyon Creek. This activity would require 
authorization under Sections 401 and 404 of the CWA and a Stream Alteration Permit from 
the Utah Division of Water Rights. 


There are no wetlands along the Orange Alternative alignment. 


Water Quality. The Orange Alternative would have the same construction effects to water 
quality as would the Purple Alternative and would require the same regulatory agency 
authorizations and reviews. The affected reaches of the LHPS and LN Canals would be 
longer, but the types of water quality protection measures applied under this alternative 
would be the same as those for the Purple Alternative. 


Stormwater Conveyance. Construction activity associated with the Orange Alternative would 
affect stormwater conveyance in a way that is similar to the Purple Alternative. Under the 
Orange Alternative, longer sections of both canals could be affected, and the Cities of North 
Logan and Logan would need to be involved in any temporary stormwater conveyance 
planning. 


Floodplains. The Orange Alternative would cross a floodplain associated with Green Canyon 
Creek in North Logan. To ensure that the floodplain is not affected during construction, the 
contractor would ensure that construction equipment and materials would not be staged in the 
floodplain. Construction activity would not otherwise affect the function and limits of the 
floodplain. 


Groundwater. Construction of the Orange Alternative would not affect groundwater. All 
construction-related discharges would be managed on the construction site, and polluted 
water would not penetrate into the groundwater. As described for the Purple Alternative, the 
conditions of the USFS special-use permit would include USFS review of the construction 
plan details that describe BMPs to prevent groundwater pollution. 


Water Supply Wells. Construction of the Orange Alternative would occur near the City of 
Logan’s 700 North well. During construction, the construction contractor would need to take 
additional measures to protect the well house and well from potential contamination. 


Water Use and Water Rights. The temporary water-use effects of the Orange Alternative are 
similar to those from the Purple Alternative. The Orange Alternative would affect a longer 
reach of the LHPS Canal, so temporary effects caused by service interruptions during the 
irrigation season could be greater under this alternative. Construction activity would not 
affect the water rights of others. 
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Blue Alternative 


Surface Waters. The Blue Alternative would modify the LN Canal POD structure on the 
Logan River. This would cause temporary impacts to the river and to streamside areas similar 
to those described for the Purple Alternative’s modification of the LHPS Canal POD. The LN 
Canal POD modification would affect about 1,000 square feet and would be subject to 
authorization under Sections 401 and 404 of the CWA and a Stream Alteration Permit from 
the Utah Division of Water Rights. Conditions of these authorizations would ensure that the 
downstream impacts to the Logan River are minimized. 


Construction activity along and in the LN Canal could temporarily affect the Logan & 
Northern Irrigation Company’s ability to use that part of the canal that is currently being used 
for conveying water. Cache County and its contractor would work closely with the Logan & 
Northern Irrigation Company and UDOT to develop a construction plan to minimize the 
impact of interruptions in delivering shareholders’ water. 


Because the Blue Alternative would not affect USFS-administered land, there would be no 
special-use permits or review by USFS. 


There are no wetlands along the Blue Alternative alignment. 


Water Quality. Construction of the Blue Alternative would also disturb more than 1 acre of 
land, so construction activity would need to comply with CWA Section 402 and Utah’s 
general construction permit for stormwater discharges and would need to be conducted 
according to measures prescribed in a SWPPP. 


Utah’s Antidegradation Rule considers the reach of the Logan River that would be affected 
during construction of the new diversion structure at the LN Canal POD to be a Category 3 
protected water from the mouth of Logan Canyon downstream. Because of this, the Utah 
Division of Water Quality would need to review the planned modification as part of an 
antidegradation review. 


Stormwater Conveyance. Construction activity associated with the Blue Alternative would 
affect stormwater conveyance in a way that is similar to the Purple Alternative. The Blue 
Alternative differs in the location of the affected section of the LN Canal and in that the Blue 
Alternative would not affect stormwater conveyance in the LHPS Canal. Cache County and 
its contractor would need to work with the City of Logan to develop a stormwater-
management plan to be applied during construction. 


Floodplains. The Blue Alternative would cross a floodplain associated with the Logan River 
at the LN Canal POD construction site. To ensure that the floodplain is not affected during 
construction, the contractor would ensure that construction equipment and materials would 
not be staged in the floodplain. Construction activity would not otherwise affect the function 
and limits of the floodplain. 
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Groundwater. Construction of the Blue Alternative would not affect groundwater. All 
construction-related discharges would be managed on the construction site, and polluted 
water would not penetrate into the groundwater. 


Water Supply Wells. The soil buttress constructed as part of the Blue Alternative would be 
near the City of Logan’s Crockett Avenue well. Construction would not directly affect this 
well. During construction, the construction contractor would need to take additional measures 
to protect the well house and well from potential contamination. 


Water Use and Water Rights. Construction activity would temporarily affect operation of the 
LN Canal between the POD and the Laub Diversion. This effect would be short term but 
could affect shareholders’ ability to use their water at critical times if construction occurs 
during the irrigation season. If the canals cannot be used for an extended period during the 
irrigation season, this impact could significantly affect the shareholders along this 1.7-mile 
reach by preventing water delivery to their properties. Construction activity would not affect 
the water rights of others. 


Mitigation for Construction Impacts to Water Resources 


All of the action alternatives could temporarily affect water resources. Construction effects to 
water resources would be as follows: 


• Potential impacts to the Logan River channel and stream bank during construction of 
the POD structure depending on the final design of the POD structure (all action 
alternatives) 


• Potential impacts to the jurisdictional wetland along 1500 North if the wetland is not 
avoided (Purple Alternative) 


• Potential inability to use the canals for stormwater conveyance during construction if 
temporary conveyance measures are not implemented (all action alternatives) 


• Potential effects to the Green Canyon Creek floodplain if materials and equipment 
are stored in the floodplain (Orange Alternative) 


• Potential effects to the Logan River floodplain if materials and equipment are stored 
in the floodplain (Blue Alternative) 


• Potential effects to the City of Logan’s 700 North well if construction disturbs the 
well head (Purple and Orange Alternatives) 


• Potential effects to the City of Logan’s Crockett Avenue well if construction disturbs 
the well head (Blue Alternative) 


• Potential interruption in delivery of irrigation water to shareholders during 
construction (all alternatives) 
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Applying the measures described in the required SWPPP would minimize or prevent many of 
the impacts to water resources, in compliance with Utah’s general construction permit for 
stormwater discharges. Additionally, the following measure from Section 5.4.3.2, Biological 
Resources, would address impacts to the Logan River at the POD construction areas: 


• Before the start of construction at the LHPS Canal POD (Purple and Orange 
Alternatives) or the LN Canal POD (Blue Alternative), Cache County or its 
contractor would prepare a site-specific construction-management plan that addresses 
how construction near or in the Logan River would take place. The plan would 
include details about dewatering or temporarily rerouting the river, construction 
limits near the river, standards for equipment use near the river, and postconstruction 
restoration of disturbed areas along the river. This plan would be reviewed and 
approved by the Utah Division of Water Rights in compliance with a Stream 
Alteration Permit before construction in or near the river could begin (all action 
alternatives). USFS would review construction plans associated with the Purple and 
Orange Alternatives. 


Applying the following measures would further minimize or mitigate some of the temporary 
impacts: 


• The construction contractor would protect the wetland along 1500 North by 
excluding all equipment from the area, not storing materials in the area, and ensuring 
that construction workers know to avoid the area. The contractor would fully fence 
the area so that workers understand the limits of the wetland. Areas that provide 
wetland hydrology outside of the delineated wetland would also be protected from 
excavation or other ground-disturbing activities. Cache County and its contractor 
would ensure that the area identified for protection is large enough to protect the 
wetland feature and maintain the wetland’s hydrology in compliance with CWA 
Section 404. The boundaries of the wetland area would be shown on construction 
plans for the alternative (Purple Alternative). 


• The construction contractor would not stage equipment or store materials in mapped 
floodplains. The boundaries of the flood zones would be shown on construction 
plans, and construction workers would be made aware of the limitations on 
equipment and material storage (Orange and Blue Alternatives). 


• The construction plans would identify the location of the 700 North well head. The 
construction contractor would ensure that the well head is protected from disturbance 
during construction (Purple and Orange Alternatives). 


• The construction plans would identify the location of the Crockett Avenue well head. 
The construction contractor would ensure that the well head is protected from 
disturbance during construction (Blue Alternative). 


• Cache County and its contractor would work with the Logan, Hyde Park and 
Smithfield Canal Company to develop an irrigation-water-delivery plan for the LHPS 
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Canal if construction occurs during the irrigation season. Cache County would also 
work with the Logan & Northern Irrigation Company and UDOT to develop a 
delivery plan for the short reach of the LN Canal (between the LN Canal POD and 
the Laub Diversion) if construction occurs during the irrigation season. The plan 
would attempt to identify expected construction schedules and expected service 
interruptions (all action alternatives). 


• Cache County and its contractor would work with the canal companies and 
municipalities to develop a temporary stormwater-conveyance plan for the canals 
during construction. The plan would attempt to identify expected construction 
schedules, expected impacts to stormwater conveyance systems, and potential 
temporary bypass measures (all action alternatives). 


5.4.3.7 Noise and Other Construction Impacts 


Construction plans would identify staging areas, construction footprints, environmental 
protection standards, and mitigation measures adopted in the Record of Decision. Several 
NRCS, local, State, and USFS general standards would apply to construction. The specific 
USFS standards included in the Revised Forest Plan for the Wasatch-Cache National Forest 
(USFS 2003) identified by the Logan Ranger District that would apply to the Orange and 
Purple Alternatives are the following: 


• Guideline 46. Specify and control locations for water-supply points, service areas, 
and any other needs for road and facility construction projects. 


• Guideline 47. Waste material should be handled in a manner to avoid sidecasting 
materials to areas where they may enter a stream. 


Cache County and its contractor would specify staging areas and water-supply points on final 
construction plans for any of the action alternatives. None of the action alternatives would 
generate significant amounts of construction waste other than minor amounts of day-to-day 
waste generated by the contractor and vegetation removed through clearing and grubbing. 
The construction contractor would ensure that all waste is properly disposed of. No waste 
would be placed in streams, canals, wetlands, or floodplains. 


Construction activities associated with the action alternatives would cause temporary noise 
impacts to people recreating on National Forest System land and at established recreation 
facilities, people visiting businesses and community facilities in and near the construction 
areas, and people living near the construction areas. 


Construction noise impacts would be temporary, and the magnitude would vary depending on 
the type of activity. For example, clearing vegetation might require using chainsaws, which 
can create highly disturbing short-term noise impacts, but use of quieter equipment could 
affect people for a longer period of time. Construction scheduling and restrictions on 
equipment use could address some of the noise impacts. The construction noise impacts 
would be short term and would not change the long-term noise environment. 
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Mitigation for Construction Impacts to Noise. The following measures could reduce the 
construction-related noise impacts of the action alternatives: 


• Before starting construction, Cache County and its contractor would develop a work 
plan that identifies hours and days of work and limitations in areas close to highly 
sensitive receptors at specific times, if warranted. The plan would identify the highly 
sensitive receptors, which would include but might not be limited to public recreation 
areas, churches, and residential areas that are very close to the construction areas. 
Cache County or its contractor would communicate its construction schedule with 
people at sensitive receptors and would work with potentially affected parties to 
identify appropriate work time restrictions (all action alternatives). 


• The construction contractor would apply BMPs that would reduce construction-
related noise impacts. These measures might include restrictions on equipment idling 
and restrictions on types of equipment in noise-sensitive areas (all action 
alternatives). 


5.4.3.8 Air Quality 


Under the action alternatives, construction activities would generate dust, which could affect 
people recreating on National Forest System land and at established recreation facilities, 
people visiting businesses and community facilities in and near the construction areas, and 
people living near the construction areas. Emissions from construction equipment could also 
temporarily reduce air quality. 


The Federal Clean Air Act identifies six common air pollutants that are found all over the 
United States and that can injure health, harm the environment, or cause property damage. 
EPA has established National Ambient Air Quality Standards (NAAQS) for each of these 
pollutants. If the air quality in a geographic area meets the NAAQS, it is called an attainment 
area (because the standards are being attained). Areas that do not meet the NAAQS are called 
non-attainment areas, and the State must develop a comprehensive plan to reduce pollutant 
concentrations to a safe level. 


Cache Valley has a long history of air quality problems at certain times of the year. These 
problems are influenced primarily by weather and topography. In its 2007 report on potential 
non-attainment areas for PM2.5 (particulate matter that is 2.5 microns in diameter or less), the 
Utah Division of Air Quality identified Cache Valley as a potential non-attainment area for 
this pollutant. EPA has recognized Cache Valley as a non-attainment area for PM2.5 using its 
2006 national standards for particulate matter. 


Because Cache Valley is a non-attainment area, the State must develop a statewide 
implementation plan that addresses how the pollutant will be managed to bring the area into 
attainment by 2012. Municipalities in the valley have already implemented some measures to 
address PM2.5 pollution, but none of these measures address construction activities. 
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Mitigation for Construction Impacts to Air Quality. The following measure should help 
reduce air quality impacts during construction: 


• Before starting construction, Cache County and its contractor would develop an air-
quality-management plan that identifies dust-control measures for equipment use 
along the construction corridor, appropriate staging locations and measures to reduce 
dust at those locations, and potential restrictions (such as idling restrictions and 
limitations on the types of equipment that could be used) during times when the State 
determines that the air quality is unhealthy. Cache County or its contractor would 
communicate its construction schedule with people living, working, and recreating 
near the construction area so that all potentially affected people are aware that 
construction activity could temporarily reduce local air quality. 


5.5 Cumulative Effects 
This section discusses the cumulative effects analysis 
required by CEQ regulations (40 CFR 1500–1508). 
Consideration of cumulative effects that could result 
from the Federal action is required for each project 
alternative that would result in adverse impacts to the 
built and natural environment. The cumulative effects 
analysis considers the direct effects and indirect effects 
of each alternative and the effects of other past, present, 
and reasonably foreseeable future actions in the vicinity of each alternative. The analysis 
considers the magnitude of the cumulative effect on the resource health. Resource health 
refers to the general overall condition, stability, or vitality of the resource and the trend of 
that condition. 


5.5.1 Methodology 


The CEQ regulations for implementing NEPA define cumulative effects as: 


the impact on the environment which results from the incremental impact of the 
[proposed] action when added to other past, present, and reasonably foreseeable 
future actions regardless of what agency (Federal or non-Federal) or person under-
takes such other actions. Cumulative impacts can result from individually minor but 
collectively significant actions taking place over a period of time. (40 CFR 1508.7) 


NRCS does not have specific guidance for conducting cumulative effects analyses. Title 190, 
Part 410.11(E), of the NRCS General Manual directs the agency to apply the requirements of 
the CEQ regulations. 


What are cumulative effects? 


Cumulative effects are the resulting 
impacts from the proposed action 
combined with impacts from other 
past, present, and reasonably 
foreseeable future actions. 
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Impacts Considered in This Cumulative Analysis 


The first step in evaluating cumulative effects is to identify the direct and indirect effects that 
would result from the Federal action. Sections 5.1 through 5.4 of this chapter discuss the 
expected environmental effects of the alternatives. In summary, the analyses found that the 
action alternatives could have short-term (construction-related), minor adverse effects on 
many resources, including land use along the canals, the quality of life and scenic resources 
in the area, recreation, utilities, agricultural production, biological resources, water resources, 
noise levels, and air quality. Most of these short-term impacts could be minimized or 
mitigated by applying the measures described in Section 5.4, Construction Impacts. 
Construction could also cause some beneficial effects to the local economy. Because the 
adverse impacts would be short term, most areas in which construction would occur are not 
subject to much other construction work that would cause similar impacts. Because these 
construction impacts can be mitigated, they are not further evaluated for cumulative effects 
on resource health. 


The analyses found that the alternatives could have permanent effects on the following 
resources: 


• Land use: minor conversions of land to canal easement; minor conversions of 
residential land to nonresidential uses (all action alternatives) 


• Community resources, quality of life, and scenic beauty: relocation of residents 
living in structures that would be acquired and demolished; changes in appearance of 
canals and related effects on residents’ quality of life (all action alternatives) 


• Recreation: permanent loss of unauthorized recreation use of the LHPS Canal in a 
reach historically used for floating (Purple and Orange Alternatives) 


• Agriculture: minor conversions of irrigated and nonirrigated farmland to canal 
easement (Purple and Orange Alternatives) 


• Biological resources: permanent losses of riparian and upland vegetation; possibility 
of fish entrapment; loss of open canal for use by wildlife; temporary disturbance to 
crucial winter habitat for deer, elk, and moose and crucial summer habitat for moose 
(all action alternatives) 


• Cultural resources: permanent effects to NRHP-eligible resources; impacts would 
be mitigated through a MOA with the Utah SHPO, but resources would still be 
permanently changed (all action alternatives) 


• Geology: possibility of rock fall damage to culvert in Logan Canyon (Purple and 
Orange Alternatives); hazards associated with East Cache fault zone (all 
alternatives); hazards associated with ground shaking and seismically induced 
flooding and subsidence (all action alternatives); hazards associated with landslide-
induced flooding 


• Water resources: effects to stormwater conveyance during large storms during the 
irrigation season; groundwater recharge reduced because canal water would not be 
lost to seepage (all action alternatives) 
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None of the effects described above are significant, but some are unavoidable (Section 5.10, 
Summary of Mitigation Measures and Adverse Environmental Impacts That Cannot Be 
Avoided). 


This analysis does not generally consider construction effects because they would be 
temporary. In general, if an alternative would not cause direct or indirect impacts on a 
resource, it would not contribute to a cumulative impact on the resource. The following 
sections discuss only those resources that could be directly affected and how such impacts 
might contribute to a cumulatively considerable effect on resource health. 


Past, Present, and Reasonably Foreseeable Actions 


The second step in evaluating cumulative effects is to 
determine a reasonable geographic area for the analysis 
and to identify the past, present, and reasonably foresee-
able actions that might affect the natural and built envi-
ronment in ways that are similar to the proposed action. 
For the purpose of this analysis, the area of focus is 
Cache Valley and Logan Canyon up to Third Dam 
(Figure 5-4). 


The Cache Valley canal system was originally built in the 
middle to late 1800s. The impacts associated with 
construction of these canals are not considered because they occurred so long ago and 
because so much of the surrounding environment has changed. The canals have not 
experienced many changes in the recent past other than routine maintenance and minor 
modifications to some water-control structures. 


This analysis does not consider any past canal projects in the cumulative effects study area. 
There are no other projects on the canal system in process. Future improvements to the 
system are reasonably foreseeable, especially improvements that would add to those 
implemented through the proposed action. For example, the canal companies might choose to 
extend enclosed conveyance structures and improve stormwater conveyance in the canal 
system. 


What past, present, and 
reasonably foreseeable actions 
does this cumulative effects 
analysis consider? 


This cumulative analysis 
considers regional growth, 
groundwater development, large-
scale road construction, and 
regional stormwater management. 







Chapter 5: Environmental Consequences  


 


August 2011 Logan Northern Canal Reconstruction Project 
5-130 Final Environmental Impact Statement 
 


Figure 5-4. Cumulative Effects Study Area 
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The past, present, and reasonably foreseeable actions considered in this analysis include the 
following: 


• Regional Growth. Like other places in Utah, recent population growth in Cache 
Valley led to higher demands for housing and new commercial establishments and 
community facilities. The Envision Cache Valley planning process identifies a future 
development plan for the area (Cache Valley Regional Council and others 2010). 
This plan focuses on expected growth in the region. Very recent economic conditions 
have contributed to a slowing of the growth, but the Envision Cache Valley process 
predicts a continuation of development and describes potential scenarios through 
2040. The process compared three scenarios to a baseline scenario that predicts how 
the valley would grow if recent and existing trends were to continue. The final vision 
focused on compact development in existing developed areas, preserving the 
character of existing neighborhoods, blending uses, and providing housing choices 
while meeting market demand. 


• Groundwater Development. Groundwater in the valley is managed through the 
State’s Interim Cache Valley Ground-Water Management Plan (Utah Division of 
Water Rights 1999). This plan describes the expected future groundwater conditions 
in the valley. Historic, ongoing, and reasonably foreseeable development in the 
valley affects the amount of groundwater available in the region. Water supply has 
not limited growth to date, but local municipalities and State agencies recognize that 
water could affect future development beyond the lifetime of regional water-
management plans such as the groundwater-management plan. 


• Large-Scale Road Construction. Recent road construction projects in Cache Valley 
have not been large scale and for the most part have been focused on improvements 
to existing roads rather than constructing new roads. One State highway project of 
considerable size, the State Route 252 project (also known as 1000 West or 10th 
West), is currently under construction. A project on State Route 30 is also being 
studied and is a reasonably foreseeable project. Both of these projects are in Logan 
but west of the project study area. Finally, US 89 in Logan Canyon was recently 
repaved as part of a pipeline project; this project affected land that is administered by 
USFS. 


• Stormwater Management. The Cities of Logan and North Logan recognize that the 
current stormwater systems will need improvements as the area continues to grow. 
Both Cities have stormwater-management plans that are based at least in part on 
continued use of the canal system for some stormwater management. The Cities plan 
to continue using the canals as part of their stormwater systems. 
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5.5.2 Analysis 


5.5.2.1 Land Use 


All of the action alternatives would cause minor changes 
in land use by converting the use of some land to 
permanent canal easements and by removing up to 
14 properties from the regional residential land supply. 


Past projects have not caused a decline in the health of 
Cache Valley housing resources or the availability of land 
available for development. As in other areas of Utah, 
recent population growth in Cache Valley stimulated 
residential subdivision development, but this growth has 
also contributed to the loss of open spaces in the form of 
undeveloped land. 


Converting a very minor amount of undeveloped land to 
canal easement would not significantly contribute to 
regional losses in undeveloped land. The areas to be 
converted are along property lines, and the acquisitions would not bisect any properties in a 
manner that would make them unusable. Areas on either side of the easements could remain 
open or could be developed in the future. If these properties are developed, the easements 
could provide a strip of open space in an otherwise developed area. The conversion of land to 
canal easements would not contribute to a cumulatively adverse loss of open space. 


Given the availability of residential properties in the region, the loss of 14 residential 
properties that would be acquired as a part of the action alternatives would not contribute to a 
cumulatively considerable adverse effect on the availability of residential properties in Cache 
Valley. Past, current, and reasonably foreseeable actions are not expected to cause shortages 
in land available for housing. The City of Logan has already acquired some of the properties 
in the same general area and removed them from the residential property supply because of 
safety concerns. Removing an additional 14 properties from the housing property supply 
would not cause or contribute to a cumulatively adverse condition. 


5.5.2.2 Community Resources, Quality of Life, Landscape, and 
Scenic Beauty 


All of the action alternatives would involve relocating people who live in the structures on 
14 properties. Affected residents might feel that relocating to another home or area would be 
a significant adverse effect on their quality of life. However, recent, present, and reasonably 
foreseeable actions in the valley are not expected to relocate large numbers of people in 
general. Large-scale construction projects might cause some isolated relocations, but the 
numbers associated with these projects would not be high, since the improvements would 
focus on improving existing roads rather than building new roads through developed areas. 


What resources does this 
cumulative analysis consider? 


This analysis considers the 
potential cumulative effects on 
resources that could be affected by 
any of the action alternatives. 
These resources include land use; 
community resources; quality of 
life, landscape resources, and 
scenic beauty; recreation; 
agriculture; biological resources; 
cultural resources; geologic 
hazards; water resources; and air 
quality. 
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Housing availability in Cache Valley is sufficient to allow people to remain in the area, and, 
while they might feel the negative effects of losing their particular home and setting, this 
effect is not expected to cause or contribute to a cumulative adverse effect on regional quality 
of life. 


Historic, present, and expected development in Cache Valley has affected and will continue 
to affect community resources, quality of life, and scenic beauty in the valley. As population 
increases, these changes are inevitable. Some long-time residents might feel that these 
changes are adverse, but newer residents might feel that the development patterns described 
through the Envision Cache Valley process will create a place that will remain scenic and 
where they will continue to experience a positive quality of life. 


Changes to the canal system under any of the action alternatives would have the greatest 
effects on people living along the canals. While they personally might feel that these effects 
are significant, these effects are not expected to worsen cumulatively adverse conditions that 
reduce regional quality of life. 


5.5.2.3 Recreation 


The LHPS Canal has historically been used for in-canal recreation between the LHPS Canal 
POD below Second Dam and the Logan Golf & Country Club. During the summer when the 
canal is carrying irrigation water, people float in the canal for recreation. Because the canal is 
privately maintained and the easement is not a developed, public recreation feature, this use is 
unauthorized and unregulated. Entities who manage the land around this reach of the canal 
have been and continue to be concerned about public safety, since the canals are not 
specifically designed and maintained for recreation use. 


The City of Logan, UDOT, and the Logan, Hyde Park and Smithfield Canal Company 
recently installed a fence on US 89 in Logan Canyon to discourage this unauthorized use. 
However, people are still able to access the canal, so the use still occurs. The Purple and 
Orange Alternatives would completely enclose the canal and prevent this use from occurring 
at all. 


Road construction in Cache Valley generally has not affected recreation. However, pipeline 
installation under and repaving of US 89 caused temporary effects to people accessing 
National Forest System land using the highway. Because it was short term, this effect did not 
contribute to any cumulative losses of recreation opportunities in the project region. 


Cache Valley has many public and private recreation facilities that the public can access and 
use safely. Removing unauthorized use of the LHPS Canal between the LHPS Canal POD 
and the golf course would not significantly affect recreation in the valley. People could still 
access, wade in, and float in the Logan River from many parks in Logan and could still access 
other canals that would remain open. The loss of this unauthorized recreation activity would 
not cause or contribute to a cumulative loss of recreation associated with past, present, or 
reasonably foreseeable actions in Cache Valley. 
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5.5.2.4 Agriculture 


The Purple and Orange Alternatives would convert minor amounts of irrigated and 
nonirrigated farmland to canal easement. In both cases, the amount of land converted is a 
small fraction of the total farmland in the valley. 


Ongoing farmland conversion is a regional and national concern. Because farmland often has 
gentle topography that is suited for other types of development, recent developments in 
Cache Valley have involved converting some farmland. Future development is also expected 
to convert more farmland. The Envision Cache Valley process projected farmland conversion 
associated with different development scenarios. Under the final vision, about 10,100 acres of 
farmland would be converted and developed for other uses (Cache Valley Regional Council 
and others 2010). 


The farmland that would be converted to canal easement could possibly still be used to 
support agriculture, but it would probably not be used for agricultural production. The 
easement would need to remain undeveloped with any type of use to facilitate access to the 
pipeline that would travel through agricultural land. Because this easement would be along 
property boundaries and would not bisect any active farms, it could probably be used by 
farmers to access properties and move equipment. The reduced amount of acreage would not 
significantly contribute to the expected regional loss of farmland under the Cache Valley vision. 


5.5.2.5 Biological Resources 


Vegetation Removal 


All of the action alternatives would permanently remove minor amounts of riparian 
vegetation at either the LHPS Canal or LN Canal POD structures on the Logan River and 
common vegetation along the canal alignments. 


Vegetation removal could affect nesting migratory birds if areas used for nesting are cleared 
or disturbed during the nesting season. This EIS proposes a measure to minimize or prevent 
effects to nesting migratory birds (page 5-115). Implementing this measure would prevent 
nesting disturbance that could contribute to cumulative losses of successful nesting activity. 
Vegetation removal could also affect habitat for other terrestrial wildlife species. Vegetation 
removal would focus on areas along the canal alignments only. Vegetation along the canals 
has historically been cleared by canal operators to ensure that the canals function safely and 
efficiently. Nearby upland habitats that are not regularly disturbed provide ample habitat for 
many terrestrial species. 


Most of the effects to riparian vegetation at the PODs would be mitigated by postconstruction 
restoration of areas not permanently affected by the structure. However, some vegetation 
would need to be permanently removed. The areas around the PODs are not heavily vegetated 
because the canal companies need to maintain access to the structures. 
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Recent and ongoing activities that have minor effects on riparian vegetation are public trail 
and private property maintenance. The Riverside Trail, which follows the river in Logan 
Canyon, is a wide trail, but it still needs some routine maintenance to ensure that the public 
can access the trail. This type of maintenance does not significantly affect the Logan River 
riparian zone. Residents who live along the river might also do some seasonal clearing of 
vegetation, but this minor amount of clearing probably does not affect the overall integrity of 
the Logan River riparian zone. 


Large-scale road development and ongoing regional growth have not affected large areas of 
riparian vegetation and are generally not expected to affect riparian zones in the future. The 
City of Logan places much value on maintaining the river as an amenity in the city, so future 
riverside development that might remove riparian vegetation is expected to be limited. 


Recent, ongoing, and future development in the region has removed and will probably 
continue to remove common native vegetation when such development occurs in areas that 
are undisturbed. In urban areas, the developments include landscaping that provides similar 
benefits to what was provided by the vegetation that existed before the development. 


Large future developments on the east side of Cache Valley could cause significant losses in 
the amounts of vegetation on the foothills of the mountains. 


The amount of vegetation that would be removed under any of the alternatives is minor, and, 
if Cache County and the Cities eventually establish greenways or linear parks along the 
canals, the amount of vegetation present along the canal alignments could increase. 
Vegetation removal under any of the alternatives is not expected to significantly contribute to 
regional losses of similar vegetation because the amounts lost would be small. 


Fish Entrapment 


Any of the action alternatives would require reconstructing a POD structure on the Logan 
River. The existing structures are not screened to prevent fish from entering the canals or to 
prevent them from becoming trapped in or by the structure. 


Logan River flows have historically been affected by the construction of dams and the 
diversion of water through legal water rights. Because the modified POD structures would 
need to be screened to prevent debris from entering the culvert or pipe system, these screens 
would be designed to prevent fish from entering the canal system. 


The POD structure design would include measures to ensure that fish do not become trapped 
by the structure and do not enter the canal. If the POD structure at the LHPS Canal requires 
modification, then these measures must also comply with NRCS Standard 396, which 
requires the prevention of fish entrainment by installing screening devices. The POD 
structure would probably be constructed using a flat plate fish screen (similar to the screen 
planned for installation on the East Fork of the Bear River) or similar device. Because of this, 
the potential for fish entrapment is not expected to contribute to historic cumulative effects on 
fish and other aquatic species in the Logan River. 
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Use of Canals by Wildlife 


During the summer, wildlife can use the open canals to drink from or, in the case of 
waterfowl, to rest in. The canals have provided this benefit for many years. 


Wildlife also use other water resources in the valley including the Logan River, intermittent 
streams, natural and human-made ponds, and livestock-watering facilities. Enclosing the 
canals would prevent wildlife from using them as a water source, but wildlife would still be 
able to access and use other water sources. 


Past and present regional development has not substantially affected the availability of water 
resources for wildlife use, and in many cases development has established new water sources. 
Because people value open-water resources such as ponds, future development might 
continue to provide new water sources that could be used by locally common wildlife. 


The loss of the open canals might cause some local effects to wildlife’s access to water, but 
wildlife would move to find other water sources, which are plentiful. None of the action 
alternatives would cause or contribute to a cumulative loss in water sources for wildlife. 


Disturbance of Crucial Habitat for Deer, Elk, and Moose 


Ongoing regional development is focused on areas of Cache Valley that do not provide 
crucial habitat for big game. However, the Purple and Orange Alternatives would affect some 
land in Logan Canyon that is identified as crucial winter range for deer, elk, and moose and 
crucial summer range for moose. Because the canyon is mostly National Forest System land, 
it is not available for residential or commercial development. Other disturbance in the canyon 
is limited to road construction and maintenance and traveler use of US 89. In addition to the 
pipeline installation in US 89, ongoing activity along the roadway includes road maintenance 
(such as winter plowing). 


The Purple and Orange Alternatives would have the greatest potential to affect big game 
during construction. If the Purple or Orange Alternative were constructed when big game 
travel patterns might be affected by other types of development along the foothills north of 
the canyon (such as the ongoing residential subdivision development), construction along the 
LHPS Canal easement could contribute to a temporary cumulative effect on wildlife 
movement. Following construction, big-game species would return to the canyon, and the 
changed canal would not prevent access to other parts of the animals’ ranges. NRCS does not 
expect construction to cause or contribute to a cumulatively adverse effect on big game 
during the winter. 


If residential construction along the foothills occurs during the summer at the same time as 
work on the Purple or Orange Alternative in the canyon, then the combined projects could 
affect the movement of moose in the area. However, given the temporary nature of 
construction and the fact that moose could easily move up the canyon, NRCS does not expect 
summer construction of the Purple or Orange Alternative to cause or contribute to a 
cumulative disturbance to moose when this species is using its summer range. 
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5.5.2.6 Cultural Resources 


Although a pedestrian inventory of the action alternative alignments remains to be completed, 
preliminary assessments indicate that both the LN Canal and the LHPS Canal are eligible for 
listing on the NRHP. One or more of the 14 residential structures located along Canyon Road 
might also be determined eligible for listing on the NRHP after NRCS completes formal 
evaluations. If these structures are eligible, then all three action alternatives considered for 
this proposed action would have adverse effects on historic properties. 


Under each action alternative, both the LN Canal and the LHPS Canal would be substantially 
altered by modifying PODs (both canals), installing pipes and box culverts (LHPS Canal), 
installing pipes (LN Canal), and abandonment (LN Canal). Although each canal has been 
subject to regular maintenance and upgrades since it was initially constructed, all of the 
action alternatives would modify the canals in a way that is likely to exceed previous 
maintenance activities. The cumulative effects to the canal system would therefore likely be a 
loss of integrity with particular regard to the design, materials, workmanship, feeling, and 
association of the canals. 


The results of a reconnaissance-level survey of the structures on the 14 properties show that 
one structure is probably eligible for listing on the NRHP. Demolishing this structure would 
be a complete loss. Demolition would cause a loss of those characteristics that make the 
structure eligible for listing on the NRHP. This would contribute to the cumulative loss of 
historic properties in the cumulative effects study area. 


5.5.2.7 Geologic Hazards 


Rock Fall 


In the cumulative effects study area, rock fall occurs mostly on the north side of Logan 
Canyon, which has a history of rock fall. The LHPS Canal often captures the rocks that fall. 
Historically, the Logan, Hyde Park and Smithfield Canal Company has had to clean rocks out 
of the canal to ensure that the irrigation water flows freely and does not unnecessarily spill or 
cause flooding. 


Enclosing this reach of the canal under the Purple and Orange Alternatives would prevent 
future blockage of the canal from rock fall. The box culvert would be designed to prevent 
damage to the culvert from rock fall, but large-volume falls of very large rocks could still 
damage the culvert and fall to the slope and, possibly, to the road below. 


The reach of the LHPS Canal in Logan Canyon has not been modified by recent projects and 
is not expected to have additional changes in the future. Rock fall has always occurred in 
Logan Canyon, and the Purple and Orange Alternatives would not change the incidence of 
rock falls in the canyon. Because of this, these alternatives are not expected to cause or 
contribute to adverse cumulative effects associated with rock falls in Logan Canyon. 
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Faulting and Seismically Induced Ground Shaking 


The LHPS and LN Canals cross the East Cache fault zone. Construction associated with all 
alternatives would not affect this major geologic feature, but the canals would continue to 
cross the fault zone. 


Fault zones can be affected by very large projects that have extensive, deep excavation. No 
past, present, or reasonably foreseeable activity along this part of the East Cache fault zone 
has been or would be of a nature that could disturb the fault. Because the alternatives would 
not affect the fault and because no other projects have affected or will affect the fault, the 
continued crossing of the fault zone is not expected to cause or contribute to cumulative 
effects associated with faulting. 


All of the action alternatives would be at risk of damage from seismically induced ground 
shaking causing landslides, flooding, and subsidence from fault rupture. The design of the 
canal systems could provide some protection from damage, but large earthquakes could still 
adversely affect the systems. Damage from ground shaking could rupture a canal, which 
could cause local flooding. 


Ground shaking could also affect other nearby structures. Past development in Cache Valley 
has generally not been designed to withstand seismic hazards. Present and future construction 
will consider designs that would withstand seismic hazards, and, in some cases, such designs 
are required by law. 


Construction of the action alternatives would not cause or contribute to ground shaking, but a 
ground-shaking event could cause regional damage that, when combined with potential 
flooding from a ruptured canal, could cause a cumulatively considerable adverse condition. 
The likelihood of such an event is unlikely given the historic incidence of seismic activity in 
this part of Cache Valley. 


Landslides 


In the cumulative effects study area, landslides occur mostly along the Logan Bluff, which 
has a history of landslides. Because of the geologic history of the area and the inability of 
NRCS to use EWPP funds to solve watershed or natural problems that existed before the 
2009 landslide, NRCS assumes that the Logan Bluff will continue to have landslides 
regardless of the alternative chosen for the proposed action. All alternatives include the 
provision to remove structures that would be most at risk of damage, thereby reducing 
potential risks to life and property. However, because of the history of landslides along the 
Logan Bluff, landslide-related risks to life and property would remain in the area historically 
susceptible to landslides. 


The Blue Alternative would construct a new pipeline through the Logan Bluff area and would 
protect that pipeline as practicable. However, the future risk of landslides occurring and 
possibly damaging the pipeline would remain. This alternative would also reintroduce a water 
delivery facility across this unstable area. Future landslides could rupture the pipe and cause 







 Chapter 5: Environmental Consequences 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 5-139 
 


flooding and debris flows that could damage property and cause injury or death. With the 
Blue Alternative, damage could be a result of landslides and canal rupture. The Blue 
Alternative would contribute to an adverse cumulative effect associated with potential 
landslide damage along the Logan Bluff. 


5.5.2.8 Water Resources 


Stormwater 


The Cities of Logan and North Logan rely on the canal system to collect and convey some of 
the stormwater that is generated in areas near the canals. Both Cities have requirements for 
new development to safely establish stormwater conveyance. In some cases, future 
development identified through the Cities’ general plans might contribute additional 
stormwater to the canal system. 


The Purple and Orange Alternatives would change the way stormwater is captured and 
conveyed but would not provide additional stormwater capacity. The reach of the LN Canal 
that would be affected by construction of either of these alternatives (400 North to 1500 
North for the Purple Alternative or 400 North to 3100 North for the Orange Alternative) 
would be available to capture additional stormwater if shareholders choose to take their water 
from the proposed pressure pipe instead of taking their water directly from the canal. (Water 
not taken from the pressure pipe would discharge into the canal and flow back downstream, 
where it would be available for use by other shareholders.) 


During large storms during the irrigation season, both canals can become overwhelmed if 
they are carrying high volumes of irrigation water and must also collect and convey high 
volumes of stormwater. This has historically caused flooding downstream of the cumulative 
effects study area. Additional water volume that could be conveyed in the LHPS Canal under 
the Purple and Orange Alternatives could worsen this condition. The Cities and canal 
company would take steps to mitigate downstream flooding impacts in the event of a large 
storm during the irrigation season, but the flooding could still happen. Both the Purple and 
Orange Alternatives could contribute to this cumulatively adverse condition, but expected 
future planning will probably result in some downstream improvements that could prevent 
this condition from worsening. 


Groundwater Recharge 


As described in Section 4.4.6.5, Groundwater Resources, and Section 5.3.6.6, Groundwater 
Resources, the LN and LHPS Canals along with other irrigation canals contribute to 
groundwater recharge in Cache Valley. All three of the action alternatives would reduce 
seepage from the canals, which would reduce the amount of water that percolates into the 
groundwater. 
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According to the Interim Cache Valley Ground-Water Management Plan, groundwater 
development in the valley is not limited and is currently being managed by the State 
Engineer. 


The Orange Alternative would have the greatest amount of reduced seepage at 13,000 acre-
feet per year. The Purple Alternative would prevent seepage of about 7,400 acre-feet, and the 
Blue Alternative would prevent seepage of about 1,300 acre-feet. Because most of the water 
not lost to seepage either would be applied to land as irrigation water or would remain in area 
waterways, it would still be available for groundwater recharge. The patterns of recharge 
might be different, but they are not expected to cause or contribute to large reductions in 
recharge in Cache Valley because the amount of water conserved is estimated to be less than 
6% of the overall annual recharge amount. The loss of recharge from any of the alternatives 
would probably not combine with other ongoing groundwater development conducted 
consistent with the interim plan to adversely affect future groundwater appropriation. 


5.5.2.9 Air Quality 


As described in Section 5.4.3.8, Air Quality, Cache Valley is a non-attainment area for PM2.5. 
Construction could cause air quality impacts in the form of dust and emissions. While dust 
and emissions can be reduced by applying standard BMPs, any impacts during periods of 
very poor air quality could contribute to this cumulatively considerable adverse condition in 
Cache Valley. 


For the most part, construction-related air quality impacts would be local and would occur 
intermittently for varying periods during construction. Much of the area around the 
cumulative effects study area is already developed, so construction of an action alternative 
concurrent with other nearby construction projects is not likely. Additionally, because noise 
and dust emissions are temporary (that is, they do not persist in the environment), recently 
constructed projects that do not emit large amounts of particulate matter (such residential 
development) probably do not contribute to the existing nonattainment condition in the 
valley. None of the action alternatives are expected to contribute to cumulative air quality 
impacts when considered along with other past projects. 


Based on information presented in the Envision Cache Valley report, continued residential 
development is expected in and near the cumulative effects study area. One area along the 
LHPS Canal that is currently under construction and will continue to have construction 
activity in the near future is residential development east of the canal between about 1350 
North and Green Canyon Drive (1900 North). This future residential development would be 
near the reconstruction zone for the LHPS Canal under the Orange Alternative. If both 
projects were constructed simultaneously, the potential cumulative impacts could contribute 
to poor air quality. 


The larger regional road projects identified in Section 5.5.1, Methodology, could also 
contribute to regional air quality impacts during construction. These projects are west of the 
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cumulative effects study area but could still combine with the effects of canal reconstruction 
to make air quality worse during poor air quality days. 


5.6 Hazard Potential of Each Alternative 
The NRCS General Manual states that an EIS must 
include a description of the hazard potential of each 
alternative (Title 190, Part 410.11[e]). 


In general terms, a hazard is as any source of potential 
damage, harm, or adverse health effects on humans or the 
environment under certain conditions or exposure or 
vulnerability to injury or loss. In short, a hazard can cause 
harm or adverse effects. Risk is the chance or probability 
that a person or an environmental resource will be 
harmed or experience an adverse effect if exposed to a hazard (CCOHS 2010). 


This section examines the hazards associated with each alternative and the resulting risks. 
This section also describes how potential hazards might be mitigated and how hazards might 
contribute to cumulatively considerable hazardous conditions along the action alternative 
alignments. 


As described in Section 4.4.5.4, Geologic Hazards, the geologic hazards in the study area 
include rock fall, landslides, and effects associated with seismic ground shaking 
(earthquakes). These hazards are compounded by existing geologic conditions such as 
landslide areas, soils, and faulting. Hazardous conditions can also be created by human 
activity or inactivity. 


The following discussions address the hazard potential of 
each alternative associated with the following potential 
situations: 


• Flooding as a result of lack of maintenance or as 
a result of the canals’ conveyance capacities 
becoming overwhelmed with stormwater 


• Rock fall damaging conveyance structures 


• Landslides damaging conveyance structures 


• Surface fault ruptures damaging conveyance 
structures 


• Damage from ground shaking, including liquefaction, earthquake-induced flooding, 
seismically induced landslides, and subsidence 


What is a hazard? 


A hazard is any source of 
potential damage, harm, or 
adverse health effects on humans 
or the environment under certain 
conditions or exposure or 
vulnerability to injury or loss. 


What is a surface fault rupture? 


A fault is a break in Earth’s crust 
along which blocks of rock slide 
relative to one another. A surface 
fault rupture is the displacement 
seen on the ground surface when 
the sides of the fault have moved 
up or down as a result of a large 
earthquake. 
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5.6.1 No-Action Alternative 


Under the No-Action Alternative, most of the LN Canal 
would be abandoned in place, and irrigation water 
delivery would not be restored. Most of the LN Canal 
structure could still be used to convey stormwater and 
water from seeps and springs. The reach of the canal 
between the LN Canal POD and the Laub Diversion 
would continue to be used to deliver about 2 cfs of 
irrigation water. This alternative would not repair the 
landslide site or purchase structures below the historically 
unstable part of the Logan Bluff. 


5.6.1.1 Flood Hazards Associated with 
Lack of Maintenance and 
Insufficient Conveyance Capacity 


Because the LN Canal would no longer carry irrigation 
water downstream of the Laub Diversion, it would have 
more capacity available to convey stormwater. The City 
of Logan, the City of North Logan, or UDOT would need 
to assume maintenance of the LN Canal as a stormwater facility to ensure that it could carry 
stormwater. If the Cities or UDOT did not assume or perform regular maintenance, the canal 
could become obstructed by debris, which could result in local flooding during large storms. 


Normally, irrigation canals get smaller as they travel away from water sources, since share-
holders take water along the way and less water is required in the canals. The LN Canal was 
originally designed as an irrigation delivery system, but it has also historically been used to 
capture and convey stormwater. Without irrigation water, the LN Canal would be less likely 
to be overcome by stormwater during large storms than it was before the 2009 landslide. 
However, the canal could still become overwhelmed during large storms, and downstream 
flooding as a result of insufficient capacity of the overall system could still occur. 


5.6.1.2 Damage from Rock Fall in Logan Canyon 


The section of the LHPS Canal that is in Logan Canyon follows a contour through a steep, 
rocky hillside between the LHPS Canal POD and the mouth of the canyon. This section of 
hillside experiences regular rock fall, especially during the winter thaw. In its current 
condition as an open canal, the LHPS Canal catches much of this debris, which prevents the 
rocks from falling down the slope and onto US 89 and the canyon floor. 


The No-Action Alternative would not affect the LHPS Canal in Logan Canyon. The canyon 
reach of the LHPS Canal would continue to catch rocks and other debris that falls down the 


What hazards are associated 
with the No-Action Alternative? 


• Flooding from a lack of 
adequate canal maintenance 


• Flooding from stormwater 
flows and limited downstream 
canal capacity 


• Damage to property and people 
from future landslides along the 
Logan Bluff 


• Flooding from potential surface 
fault rupture since the LN 
Canal crosses the East Cache 
fault zone near the POD 


• Flooding from seismic-induced 
ground shaking, liquefaction, 
landslides, and subsidence 
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hillside above the canal. This area in Logan Canyon that currently has rock fall would 
continue to have rock fall under the No-Action Alternative. 


5.6.1.3 Landslide Risk 


Under the No-Action Alternative, the unstable hillside along the Logan Bluff would continue 
to remain unstable and susceptible to landslides due to existing soil and groundwater 
conditions The No-Action Alternative would not stabilize the Logan Bluff area, and, given 
the history of landslides along the bluff, future landslides are expected to occur. The 
landslides could be triggered by local soil conditions or seismic activity. Information about 
historic landslides along the LN Canal between about 750 East and 1100 East indicates that 
this area of the Logan Bluff has about a 12% chance of having a landslide in any given year. 
As described in Section 3.2.4.2, Structural Features and Control Measures, and as shown in 
Figure 3-8, Blue Alternative, the historic landslide area is about 4,400 feet long and includes 
the area where 11 landslides have been historically documented. 


People living along Canyon Road below this part of the Logan Bluff would continue to 
experience risk associated with the hazard of the inherent instability of the slope. Under the 
No-Action Alternative, the reach of the LN Canal downstream of the Laub Diversion would 
not carry any irrigation water, so that area would be at lower risk of flooding from a break in 
the canal and a sudden release of irrigation water. The reach of the canal upstream of the 
Laub Diversion and within the landslide zone would still carry stormwater and water from 
seeps and springs. If a landslide occurred when the canal is carrying water, the area along 
Canyon Road could experience some local flooding. However, since the volume of water in 
the canal would be less than if irrigation water were in the canal, and since water from seeps 
and springs flows from adjacent areas at a low rate, any release of water due to landslide 
damage would probably not cause extensive flooding along Canyon Road. 


The reach of the canal between the LN Canal POD and the Laub Diversion would continue to 
carry water, but, because this part of the canal is upstream of the historic landslide zone, it 
would be less likely to be damaged by a landslide. If anything, a landslide could fill the canal, 
cause water to back up, and cause local flooding. Regardless of whether water is present or 
not, future landslides along the historically unstable part of the Logan Bluff could damage 
property, cause human injury, or cause loss of life. 
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5.6.1.4 Hazards Associated with Surface Fault Rupture 


The LN Canal crosses the East Cache fault zone near its POD below First Dam on the Logan 
River. Under this alternative, the LN Canal would carry about 2 cfs of irrigation water in the 
section between the LN Canal POD and the Laub Diversion. Therefore, the area between the 
LN Canal POD and the Laub Diversion could be at risk of flooding from irrigation water if 
the canal were damaged as a result of a surface fault rupture. 


As discussed in Section 4.4.5.3, Geology, the predicted recurrence interval suggests that the 
probability of a surface fault rupture within the lifetime of this project is low. Because of this, 
the probability of flooding as a result of surface fault rupture is also low. 


5.6.1.5 Damage from Seismic Events 


Under the No-Action Alternative, the LN Canal would not be used to convey irrigation water 
downstream of the Laub Diversion. Because of this, ground-shaking hazards such as 
landslides and subsidence would not be likely to result in flooding from irrigation water 
downstream of the Laub Diversion. The reach of the canal between the LN Canal POD and 
the Laub Diversion, which would carry about 2 cfs of irrigation water, stormwater, and water 
from seeps and springs, could be susceptible to hazards associated with landslides and 
subsidence. Damage to this reach of the canal could cause local flooding. 


The liquefaction potential is low for the LN Canal alignment downstream of about 400 North 
and very low for the Logan Bluff area. Even with the removal of irrigation water, the 
presence of stormwater and water from seeps and springs could continue to pose some risk of 
canal failure due to liquefaction of soils during seismic activity. 


Because the LN Canal would still collect stormwater and water from seeps and springs, areas 
along the canal could still be susceptible to damage from ground shaking when the canal is 
carrying water. This could result in some local flooding. However, since the volume of water 
in the canal would be less than if irrigation water were in the canal, and since water from 
seeps and springs flows from adjacent areas at a low rate, any release of water due to ground-
shaking hazards would probably not cause extensive flooding along the canal. 
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5.6.2 Purple Alternative 


The Purple Alternative would modify the LHPS Canal 
between the LHPS Canal POD and Lundstrom Park/1500 
North, add a pipeline between the LHPS Canal and the 
LN Canal, modify the LN Canal between 400 North and 
1500 North and between the LN Canal POD and the Laub 
Diversion (about 1200 East), abandon a section of the LN 
Canal between the Laub Diversion and 400 North, and 
purchase structures from 14 parcels along Canyon Road 
at the toe of the Logan Bluff. 


5.6.2.1 Flood Hazards Associated with 
Lack of Maintenance and 
Insufficient Conveyance Capacity 


Under the Purple Alternative, lack of adequate 
maintenance of the LHPS Canal downstream of 
Lundstrom Park/1500 North could result in conditions 
that might cause flooding. For example, debris in the 
open part of the canal could cause water to back up after 
it flows out of the box culvert, resulting in local flooding. 
This flooding could take place anywhere along the 
alignment downstream of the park depending on where the blockage is located. This hazard 
would occur with or without construction of this alternative. 


The Purple Alternative could also affect flood hazards along the LHPS Canal downstream of 
Lundstrom Park/1500 North as a result of the combined increase in irrigation water flow and 
stormwater discharges during large storms. Like the LN Canal, the LHPS Canal was 
originally designed as an irrigation delivery system, but it has also historically been used to 
capture and convey stormwater. Water in the LHPS Canal occasionally causes flooding 
downstream because the smaller capacity of the canal is unable to convey both irrigation 
water and stormwater during large storms that occur when the canal is carrying irrigation 
water. 


The Cities in the area that is usually affected by this flooding recognize the problem and have 
identified potential mitigation measures to prevent future flooding due to inadequate capacity 
in the canal during the irrigation season. Under the Purple Alternative, the LHPS Canal 
upstream of Lundstrom Park/1500 North would be designed to safely convey a maximum of 
130 cfs, 90 cfs of which could remain in the canal downstream of the park (the remaining 
amount, which would be about 40 cfs, would be conveyed to the LN Canal). The additional 
stormwater carried during large storms during the irrigation season could overwhelm the 
canal sooner than it might be overwhelmed under existing conditions, since the downstream 
reach of the canal would carry more irrigation water after construction. 


What hazards are associated 
with the Purple Alternative? 


• Flooding from a lack of 
adequate canal maintenance 


• Flooding from combined 
stormwater and irrigation water 
flows and insufficient 
downstream canal capacity 


• Damage to property and people 
or flooding from rock fall in 
Logan Canyon 


• Landslide risk along Logan 
Bluff 


• Flooding from surface fault 
rupture 


• Seismic-induced hazards 
including flooding, ground 
shaking, liquefaction, 
landslides, and subsidence 
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The Cities that might be affected could work with the Logan, Hyde Park and Smithfield 
Canal Company to revise existing plans for management during high flows so that the 
additional water could be handled in the canal. Measures to control flow might include flow 
relief at places downstream (that is, transferring some of the water in the canal into an 
auxiliary system to relieve the main canal), enlarging the canal downstream, or developing a 
new stormwater system that would not use the canal. 


Under the Purple Alternative, the existing LN Canal between the POD and about 1500 North 
would not be used to convey irrigation water. As described for the No-Action Alternative, 
this reach of the canal would be used to convey stormwater and to capture water from seeps 
and springs. This reach of the canal is in Logan, and, if the City or UDOT assumes 
maintenance of the canal as a stormwater facility, it would need to ensure that the canal could 
carry stormwater during storms. If the future owner did not assume or perform regular 
maintenance, the canal could become obstructed by debris, which could result in local 
flooding during large storms. However, even without irrigation water in the reach between 
the POD and about 1500 North, the LN Canal could still become overwhelmed during large 
storms and cause downstream flooding as a result of the insufficient capacity of the overall 
system. 


5.6.2.2 Damage from Rock Fall in Logan Canyon 


The section of the LHPS Canal that is in Logan Canyon follows a contour through a steep, 
rocky hillside between the POD and the mouth of the canyon (Photo 5-1). This section of 
hillside experiences regular rock fall, especially during the winter thaw. In its current 
condition as an open canal, the LHPS Canal catches much of this debris, which prevents the 
rocks from falling down the slope and onto US 89 and the canyon floor. 


This type of rock fall has historically resulted in local flooding and canal damage closer to the 
canyon mouth, but the canal’s open structure has generally prevented rocks from landing on 
the highway or property that is in use at the toe of the slope (such as the Logan City Light and 
Power Hydro 2 facility). If the LHPS Canal is enclosed, rocks would not be captured in the 
canal and could continue to fall downslope and could travel to the canyon floor. 


The new box culvert in the Logan Canyon reach of the LHPS Canal would remain susceptible 
to falling rocks from the steep slopes above the canal. To prevent damage to the box culvert, 
the Purple Alternative proposes to cover the structure with dirt to minimize the potential for 
damage to the culvert from falling rocks.  
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Photo 5-1. Logan City Light and Power Hydro 2 


facility at the mouth of Logan Canyon 


Although it is unlikely, large-volume rock falls could travel over the covered box culvert all 
the way to the Logan River in places where the slope is particularly steep and rocky. This 
could reduce the water quality in the river or affect the flow in a way that might damage the 
river channel. 


5.6.2.3 Landslide Risk 


The Purple Alternative would not address the 2009 landside site or the instability of the 
hillside along the entire canal alignment through the Logan Bluff. The landslide site would 
remain in its current condition and would be susceptible to erosion due to stormwater runoff. 
The risk of future landslides would be the same as with the No-Action Alternative. 


This section of the LN Canal would not carry any irrigation water, only stormwater and water 
from seeps and springs, so the effect of flooding from future landslides would be reduced. 
However, future landslides along the historically unstable area of the Logan Bluff could 
cause property damage, human injury, and loss of life. 


The Purple Alternative includes the purchase of structures from 14 properties in the historic 
landslide zone, which would address some of the risk to life and property. After the 2009 
landslide, the City of Logan purchased five residential properties along the canal between 
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about 750 East and 1100 East. However, because the Purple Alternative does not address the 
risk associated with landslides along other areas of the Logan Bluff, other properties along 
Canyon Road would continue to be at risk of damage from future landslides. 


5.6.2.4 Hazards Associated with Surface Fault Rupture 


The LHPS Canal crosses the East Cache fault zone at about 1000 North. As described for the 
No-Action Alternative, the LN Canal crosses the same fault zone near the LN Canal POD on 
the Logan River. As described in Section 4.4.5.3, Geology, the amount of displacement that 
faulting could generate is between 1.6 and 6.2 feet as a result of earthquake magnitudes in the 
range of 6.6 to 7.1 (Solomon and Unger 2010). 


The risk associated with damage to the canal, whether it is an open system or a closed system, 
would not change from the existing condition. If the SLO desired additional assurance that 
the box culvert along the LHPS Canal and 10-inch-diameter pipe in the LN Canal could 
withstand the expected displacement, the construction plans could consider the special design 
elements based on the results of a site-specific fault investigation. However, as stated for the 
No-Action Alternative, the predicted recurrence interval suggests that the probability of a 
surface fault rupture within the lifetime of this project is low. 


Surface fault rupture associated with an earthquake could cause a break in the LHPS and LN 
Canals and result in local flooding. The degree of flooding would depend on the amount of 
water in the canal at the time of the break and the amount of time required to stop the flow of 
irrigation water in this section of the canal. If the break occurred between about November 1 
and March 31 when the canal is not being used to deliver irrigation water, flooding might be 
minor, since the only water that could be in the canal systems would be stormwater and water 
from seeps and springs. However, if the break occurred during the irrigation season, the 
degree of flooding along the LHPS Canal could be severe if the canal is at or near capacity. 


Because the LN Canal would not carry any irrigation water upstream of 1500 North, potential 
flooding in this reach would be reduced. However, minor local flooding could still occur if a 
surface fault rupture damaged this reach of the LN Canal when the canal is carrying 
stormwater and water from seeps and springs. Such flooding would probably be minor since 
the volume of stormwater and water from seeps and springs would probably be quite low, 
especially compared to reaches that also carry irrigation water. The LHPS and LN Canals, 
which are part of all the alternatives, have always crossed the East Cache fault zone, and the 
surface-based construction of a box culvert in this section of the canal is not expected to 
cause or contribute to any activity that might affect the fault now or in the future. 
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5.6.2.5 Damage from Seismic Events 


The LHPS and LN Canals have always been at risk of damage from ground shaking 
associated with seismic events. The new box culvert system in the LHPS Canal, the new 
pipeline between the LHPS Canal and the LN Canal at about 1500 North, and the new 
pipeline in the LN Canal maintenance road between 400 North and 1500 North would 
continue to be at risk of damage from ground shaking. Ground shaking could rupture these 
systems. To reduce the potential for hazards associated with ground shaking, the new system 
would be designed to withstand the ground accelerations documented in Table 4-12, 
Anticipated Ground Accelerations for the Study Area, with adjustments to accommodate soil 
amplification if necessary. 


If an earthquake occurs during irrigation season, the irrigation system would be at risk of 
rupturing, and areas near the rupture site would subsequently be at risk of flooding. Because 
the LHPS Canal would carry more water with the Purple Alternative than it does currently, 
the potential for damage associated with flooding could be greater than it has been 
historically. To prevent damage to the box culvert and to prevent the flooding that could 
result, the box culvert would be designed to withstand the anticipated ground accelerations in 
the study area. This alternative would not require additional special design elements due to 
the expected low flow rates in the LHPS Canal and the ability to close pipeline system valves 
to stop the flow in the event of an emergency. 


5.6.3 Orange Alternative 


The Orange Alternative would modify the LHPS Canal 
between the LHPS Canal POD and either 2900 North or 
3100 North, add a pipeline between the LHPS and LN 
Canals, modify the LN Canal between 400 North and 
either 2900 North or 3100 North and between the LN 
Canal POD and the Laub Diversion (about 1200 East), 
abandon a section of the LN Canal between the Laub 
Diversion and 400 North, and purchase structures from 
14 parcels along Canyon Road at the toe of the Logan 
Bluff. 


The hazards described for the Purple Alternative would 
also apply to the Orange Alternative. The Orange 
Alternative differs in that it would have longer 
conveyance systems. The lengths of the box culvert in the 
LHPS Canal and the pipeline in the LN Canal would be 
longer with the Orange Alternative. However, the risks 
would be the same as with the Purple Alternative through 
the study area. That is, the risks related to ground 
shaking, landslides, flooding, liquefaction, and 


What hazards are associated 
with the Orange Alternative? 


• Flooding from a lack of 
adequate canal maintenance 


• Flooding from combined 
stormwater and irrigation water 
flows and insufficient 
downstream canal capacity 


• Landslide risk along Logan 
Bluff 


• Flooding from surface fault 
rupture 


• Flooding from seismic-induced 
ground shaking, liquefaction, 
landslides, and subsidence 


• Flooding associated with the 
Green Canyon Creek floodplain 
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subsidence with the Purple Alternative also apply to the Orange Alternative. 


In addition to these hazards, the Orange Alternative would present a hazard from flooding 
associated with Green Canyon Creek. As described in Section 5.3.6.5, Floodplains, FEMA 
has mapped a regulatory floodplain along the reach of Green Canyon Creek that crosses the 
LHPS Canal at about 1900 North. FEMA describes the flood hazard as an area that could be 
inundated by a 100-year flood, as generally determined using approximate methods 
(Approximate Zone A). In other words, this reach of the creek has a 1% chance of flooding 
each year. The additional water in the LHPS Canal could contribute to the risk of flooding if 
a 100-year flood associated with Green Canyon Creek occurred at the same time as a seismic 
event that affects the same reach of the LHPS Canal when the canal is carrying irrigation 
water. The combination of water flowing in the creek and water flowing in the canal could 
cause flooding along the canal. 


5.6.4 Blue Alternative 


The Blue Alternative would modify the LN Canal 
between the LN Canal POD and 400 North/600 East. 
Under this alternative, the existing LN Canal structure 
would be replaced with a pipe for about 1.7 miles, the 
2009 landslide area would be repaired, and structures 
from 14 parcels along the Logan Bluff would be 
purchased. This is the only alternative that would direct 
irrigation water through the area that was damaged during 
the 2009 landslide and put irrigation water back into the 
historic LN Canal alignment. 


5.6.4.1 Flood Hazards Associated with 
Lack of Maintenance and 
Insufficient Conveyance Capacity 


The Blue Alternative could result in flooding due to lack 
of adequate maintenance of the LN Canal resulting in a 
buildup of debris. This flooding could take place anywhere downstream of about 400 North, 
which is where the canal would transition from a pipe to an open conveyance structure 
depending on where the canal might be obstructed. Also, similar to the other alternatives, 
stormwater entering the canal system during irrigation season could overwhelm the LN Canal 
due to the limited capacity of the canal. 


5.6.4.2 Damage from Rock Fall 


The Blue Alternative would not affect the LHPS Canal in Logan Canyon; the canyon reach of 
that canal would continue to catch rocks and other debris that falls down the hillside above 


What hazards are associated 
with the Blue Alternative? 


• Flooding from a lack of 
adequate canal maintenance 


• Flooding from combined 
stormwater and irrigation water 
flows and insufficient 
downstream canal capacity 


• Landslide risk along the Logan 
Bluff 


• Flooding from surface fault 
rupture 


• Flooding from seismic-induced 
ground shaking, liquefaction, 
landslides, and subsidence 
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the canal. This area in Logan Canyon that currently has rockslides would continue to have 
rockslides. 


5.6.4.3 Landslide Risk 


Under the Blue Alternative, the unstable hillside along the Logan Bluff would continue to 
remain unstable and be susceptible to landslides due to existing soil and groundwater 
conditions. The Blue Alternative would not stabilize the Logan Bluff area beyond what 
would be needed to construct the new pipeline. Given the history of landslides along the 
bluff, future landslides are expected to occur. 


The Blue Alternative would include the purchase of 14 structures to reduce the risk to life and 
property. This purchase is consistent with the objective of the EWPP, which requires NRCS 
to implement recovery measures that relieve imminent hazards to life and property created by 
a natural disaster that causes a sudden impairment of a watershed (7 CFR 624.2). The Blue 
Alternative differs from the Purple and Orange Alternatives in that the purchase of the 
structures is required not only to remove future risk but also to accommodate the 
reconstruction of the LN Canal. 


Because of EWPP program limitations, NRCS cannot fund stabilization of the entire Logan 
Bluff area. NRCS can fund stabilization of the Logan Bluff area only to the extent needed to 
reconstruct the LN Canal as proposed under this alternative (Photo 5-2). 


 
Photo 5-2. Site of 2009 landslide and affected LN Canal 
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As described in Chapter 3, Alternatives, the Blue Alternative includes several control 
measures that would address some of the hazard associated with future landslides. These 
measures include a drainage system to capture and convey water flowing from seeps and 
springs along the proposed new pipeline, buttressing of slopes along the pipeline, methods to 
monitor the stability of the hillside and pipeline, and emergency response planning. 


However, even with these measures in place, landslides along the Logan Bluff could still 
damage the pipeline and cause flooding and debris flows (that is, the movement of soil and 
other materials picked up as the soil moves) that could result in environmental damage, 
property damage, and injury or death. Because this alternative includes the purchase of 14 
structures, the risk to people living along the canal would be reduced, since people would not 
be living along the most unstable part of the bluff. If the new pipeline were to fail and cause 
flooding and debris flow, people living near the pipeline (such as people living on the south 
side of Canyon Road or downstream of a new landslide) might still experience damage, 
injury, or death. The pipeline design would include a shut-off valve, but the pipeline would 
still convey water in the system downstream of the shut-off valve. Even this limited amount 
of water could cause damage after the flow is stopped at the shut-off valve. 


5.6.4.4 Hazards Associated with Surface Fault Rupture 


The LN Canal crosses the East Cache fault zone near the LN Canal POD. As described in 
Section 5.6.2.4, Hazards Associated with Surface Fault Rupture, faulting could generate 
earthquake magnitudes in the range of 6.6 to 7.1, which could cause surface displacement. 
The risk associated with damage to the canal would not change from the existing condition. If 
the SLO desired additional assurance that the canal could withstand the expected 
displacement, construction plans for the pipeline in the LN Canal could consider special 
design elements based on the results of a site-specific fault investigation. 


Surface fault rupture associated with an earthquake could cause a break in the LN Canal and 
result in local flooding. The degree of flooding would depend on the amount of water in the 
canal at the time of the break and the amount of time required to stop the flow of irrigation 
water in this section of the canal. If the break occurred between about November 1 and 
March 31 when the canal is not being used to deliver irrigation water, flooding might be 
minor, since the only water in the canal systems would be stormwater and water from seeps 
and springs. However, if the break occurred during the irrigation season, the degree of 
flooding could be severe if the LN Canal is at or near capacity. However, as described in 
Section 4.4.5.3, Geology, the predicted recurrence interval suggests a low probability that a 
surface fault rupture would occur within the lifetime of this project. 


5.6.4.5 Damage from Seismic Events 


The LN Canal has always been at risk of damage from ground shaking associated with 
seismic events. The new conveyance structures associated with the Blue Alternative (new 
irrigation pipeline from LN Canal POD to 400 North, new stormwater conveyance channel, 







 Chapter 5: Environmental Consequences 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 5-153 
 


and new pipeline in the LN Canal from the POD to the Laub Diversion) and the remainder of 
the LN Canal downstream of 400 North would continue to be at risk of damage from ground-
shaking hazards related to liquefaction, flooding, landslides, and subsidence. To reduce the 
potential for hazards associated with ground shaking, the new pipeline could be designed to 
withstand ground accelerations documented in Table 4-12, Anticipated Ground Accelerations 
for the Study Area, with adjustments to accommodate soil amplification if necessary. 


If an earthquake occurred during irrigation season, the irrigation system would be at risk of 
rupturing, and areas near the rupture site would be at risk of flooding. Because the LN Canal 
would carry irrigation water along the historic alignment, the potential for damage associated 
with flooding would be the same as it has been historically. 


The Blue Alternative alignment passes through areas that are mapped as having very low to 
low liquefaction potential. If the SLO desired additional assurance that the new structure 
could withstand damage as a result of liquefaction, the design of the new conveyance system 
could evaluate special elements to address this hazard. 


Landslides due to seismic activity could affect the new LN Canal pipeline and stormwater 
channel through the historically unstable area of the Logan Bluff. An earthquake-induced 
landslide could cause pipeline failure and result in catastrophic flooding if the failure 
occurred when the pipeline was carrying irrigation water. As proposed, the Blue Alternative 
includes several measures to reduce potential landslide-related hazards (with or without 
seismic activity) and includes the purchase of structures along Canyon Road between about 
750 East and 1100 East to reduce the threat to life and property from future landslides. 


5.6.5 Summary of Hazard-Related Impacts and Mitigation 


The No-Action Alternative would not cause human exposure to or environmental damage 
related to new geologic hazards. The historic landslide hazards along the Logan Bluff would 
remain, as would the potential for minor flooding associated with delivering 2 cfs of 
irrigation water between the LN Canal POD and the Laub Diversion and with the presence of 
stormwater and water from seeps and springs. 


The following beneficial and adverse effects would be associated with the action alternatives: 


• Removing irrigation water from the LN Canal alignment along the Logan Bluff 
between 400 North and about 1100 East would reduce the risk of landslide-induced 
floods in this area. This is considered a benefit (Purple and Orange Alternatives). 


• The box culvert constructed in the LHPS Canal in Logan Canyon would be 
susceptible to damage from falling rocks (Purple and Orange Alternatives). 


• Although the proposed alternatives might include measures to reduce the damage 
from surface fault ruptures, the reaches of the LHPS and LN Canals that cross the 
East Cache fault zone would continue to be at risk of damage from surface fault 
ruptures (all alternatives). 
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• Although the proposed alternatives might include measures to reduce damage 
associated with ground shaking, areas along the LN and LHPS Canals would 
continue to be at risk of damage from ground-shaking hazards (flooding and 
subsidence) associated with a large seismic event (all alternatives). 


• Although the proposed alternatives might include measures to reduce damage 
associated with liquefaction, areas along the LN and LHPS Canals would continue to 
be at a low to very low risk of damage from liquefaction from ground shaking 
associated with a large seismic event (all alternatives). 


• The area along the Logan Bluff would continue to be at risk of damage associated 
with landslides (all alternatives). 


• The area along the Logan Bluff would be at risk of damage associated with flooding 
as a result of landslides and seismically induced landslides (Blue Alternative). 


Application of the following measures would minimize or mitigate the effects of geologic 
hazards: 


• If the SLO desires additional assurance that the proposed changes to the canal system 
could withstand damage associated with fault rupture, Cache County or its contractor 
could complete a site-specific fault investigation for the segment of box culvert in the 
LHPS Canal and that part of the LN Canal that cross the East Cache fault zone. The 
investigation could characterize the zone of deformation, evaluate earthquake history, 
and recommend special design elements. Construction plans for this reach of the 
canal could consider the investigation results and incorporate the recommendations in 
the report (all alternatives). 


• The final design of the box culvert in the LHPS Canal alignment through Logan 
Canyon could consider a layer of soil to protect the structure from rock fall (Purple 
and Orange Alternatives). 


• If the SLO desires additional assurance that the proposed changes to the canal system 
could withstand damage associated with liquefaction, the box culvert in the LHPS 
Canal could be designed to withstand the anticipated ground accelerations related to 
seismic activity and to withstand the effects of liquefaction in the study area. This 
would prevent damage to the box culvert and reduce the potential for flooding 
(Purple and Orange Alternatives). 


• If the SLO desires additional assurance that the proposed changes to the canal system 
could withstand damage associated with ground shaking, the new parts of the 
irrigation water delivery system could be designed to withstand the potential 
subsidence and ground accelerations documented in Table 4-12, Anticipated Ground 
Accelerations for the Study Area, with adjustments to accommodate soil 
amplification if necessary (all alternatives). 
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The following naturally occurring hazards could not be avoided by any alternative in the 
study area: 


• The LHPS and LN Canals cross the East Cache fault zone. The canals would 
continue to be at risk of damage from a surface fault rupture caused by a large 
earthquake. 


• Rupture of the LHPS or LN Canal as a result of a landslide or a strong earthquake 
when the canals are carrying irrigation water could cause flooding. 


• The Logan Bluff is unstable due to geologic properties, topography, and drainage. 
Based on the long history of landslides in this area and the characteristics of the bluff, 
future landslides are likely. 


5.7 Consistency with Approved Regional Plans for 
Water Resource Management 
The proposed action would occur in an area that is 
addressed in the following regional plans for water-
resource management: 


• Bear River Basin: Planning for the Future 
(January 2004) and Bear River Basin State Water 
Plan (January 1992) 


• Interim Cache Valley Ground-Water 
Management Plan (effective September 1, 1999) 


• Logan general plan (2007) 


• North Logan general plan Element IV: 
Infrastructure (October 2002, as amended 
through June 2007) 


This section describes the basic goals or policies of each plan and reviews the consistency of 
the project alternatives with those goals or policies. In cases where the consistency of the 
action alternatives does not differ among the options, this section presents combined 
discussions for the action alternatives. 


5.7.1 Bear River Basin Planning Documents 


The entire study area for the Logan Northern Canal Reconstruction EIS is located in the Bear 
River Basin. Bear River Basin: Planning for the Future (Utah Division of Water Resources 
2004) describes the current state of the Bear River Basin and explores potential water-
management approaches. This document supplements the original Bear River Basin State 
Water Plan (Utah Division of Water Resources 1992). The 2004 document does not include 
goals or recommended specific actions but does include a discussion about potential ways to 


Why does this EIS consider 
approved regional plans for 
water resource management? 


Title 190, Part 410.11(E), of the 
NRCS General Manual requires 
an EIS to include “information 
identifying any approved regional 
plans for water resource 
management in the study area and 
a statement on whether the 
proposed project is consistent with 
such plans.” 
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manage the basin’s water supply. Specific areas of focus include water supply, water 
conservation, water transfers, and efficient management of developed supplies, water 
development, and water quality in the Bear River Basin. 


The 1992 plan does not list specific goals for water management in the Bear River Basin but 
does include some specific direction for future management that could apply to the proposed 
action. The water conservation chapter of the plan makes several recommendations that could 
apply to water use in the study area (page 17-9 of the 1992 plan). These recommendations 
include: 


• Each community should evaluate its situation regarding current water supplies, 
current per-capita use, anticipated future growth, and availability of new supplies and 
prepare a water-conservation plan that provides a long-term water supply at the 
optimum cost. 


• Irrigation companies should also prepare water-conservation plans after reviewing 
their own water supply situations. The plan should provide economic benefit to the 
farmers and the irrigation companies. The canals should continue to be lined and 
maintained to reduce seepage losses, and users should be encouraged to convert to 
sprinkler irrigation when such conversion is economically feasible. The irrigation 
companies should further improve irrigation scheduling, with a goal of identifying 
optimum times. 


In general, the plan states that two basic water-conservation strategies are to reduce demand 
by using supplies more efficiently and to increase supplies by operating storage and delivery 
facilities more efficiently (page 2-9 of the 1992 plan). 


5.7.1.1 Consistency of the No-Action Alternative 


Under the No-Action Alternative, less water would be lost from the LN Canal due to seepage 
and evaporation because the canal would no longer be used for irrigation purposes. This 
would be consistent with the Bear River Basin Plan, but only for the LN Canal. Under the 
No-Action Alternative, the LHPS Canal would continue to be used as it has historically and 
would continue to lose large amounts of water from seepage (and evaporation). This 
alternative would also not address any of the other recommendations of the plan, including 
preparing a water-conservation plan or encouraging users of the irrigation water to convert to 
sprinkler irrigation. 


5.7.1.2 Consistency of the Purple and Orange Alternatives 


Both the Purple and Orange Alternatives would be consistent with the Bear River Basin Plan 
because they would reduce loss from seepage and evaporation by enclosing some of the 
LHPS Canal in a box culvert and by supplying water to some users of the LN Canal through a 
pressure pipe (which would facilitate converting to sprinkler irrigation). Under both of these 
alternatives, the section of the LN Canal from the POD below First Dam to 400 North would 
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no longer be used, which would prevent loss from seepage and evaporation from that section 
of the canal. 


The Purple and Orange Alternatives would install a pressure pipe to serve LN Canal users 
upstream of about 1500 North and 3100 North, respectively. This conversion would 
encourage shareholders to convert to sprinkler irrigation since the pressurized line would 
provide enough pressure to support sprinkler irrigation systems. The proposed 0.5-mile-long, 
10-inch-diameter line between the LN Canal POD and the Laub Diversion would be a gravity 
line, so it would not provide the opportunity for users to use pressure from the line to convert 
to sprinkler irrigation. 


The biggest difference between the Purple and Orange Alternatives is the distance of the 
canals that would be either enclosed or piped. The Orange Alternative would be more 
consistent with the plan because it would enclose a greater distance of the LHPS Canal in a 
box culvert (between 4.6 and 4.9 miles) and would enclose a greater distance of the LN Canal 
in a pressure pipe (about 3.8 miles). 


5.7.1.3 Consistency of the Blue Alternative 


The Blue Alternative would be consistent with the Bear River Basin Plan for the section of 
the LN Canal between the POD below First Dam and 400 North; only that section would be 
enclosed in a pipe. Because the rest of the LN Canal would continue to operate as it has 
historically, with large amounts of water lost to seepage and evaporation, the Blue Alternative 
would not be consistent with the water-conservation goal of the Bear River Basin Plan. The 
LHPS Canal would not be affected by this alternative, so it would continue to operate as it 
has historically with large amounts of water lost to seepage and evaporation. 


5.7.2 Interim Cache Valley Ground-Water Management Plan 


The Utah Division of Water Rights established the Interim Cache Valley Ground-Water 
Management Plan (Utah Division of Water Rights 1999) effective September 1, 1999. This 
interim plan sets forth the framework for future management of groundwater resources in 
Cache Valley and is based on the State Engineer’s estimate that “potential withdrawals of 
25,000 acre-feet is a reasonable quantity of additional water to be developed to meet future 
demands for water over the next 20 years.” 


As a 20-year plan, it is expected to be effective through about 2019 (which is 20 years from 
the plan’s effective date). The plan includes specific guidance regarding the maximum 
amount of groundwater that can be diverted under each new appropriation, how applications 
will be considered and processed, and how impacts to existing users will be addressed. 
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5.7.2.1 Consistency of the No-Action Alternative 


Under the No-Action Alternative, LN Canal shareholders would not receive water and would 
rely on other sources, including culinary water and groundwater. This alternative could 
increase the number of applications to legally withdraw groundwater. Applicants would need 
to meet the requirements described in the interim plan. These requirements address the 
maximum amount of water that applicants can request, the conditions under which they can 
ask for more water, and the effects on prior users. 


Although the No-Action Alternative could increase the demand for groundwater in Cache 
Valley, is not inconsistent with the interim plan because the conditions of the interim plan 
would control the amount of groundwater appropriated to applicants. 


5.7.2.2 Consistency of the Action Alternatives 


All three of the action alternatives would provide LN Canal water to shareholders and would 
not rely on replacement using groundwater. The future appropriation conditions of the interim 
plan would not apply to the action alternatives. 


5.7.3 Logan General Plan 


The Logan general plan (City of Logan 2007) includes some general principles, goals, and 
actions addressing water conservation. According to the resource-conservation principles 
statement on page 2-4 of the plan: 


• Resource conservation will encourage innovative stormwater management. New 
resource conservation practices will be less consumptive and more protective of 
natural resources. Conservation can maintain or improve air quality and enhance 
water quality and quantity for future generations. 


• Water conservation is a necessity and a major emphasis of City policy. 


The general plan also includes the following water-related resource sustainability goal and 
action (page 6-3 of the plan): 


• Goal 2. Conserve, protect, and improve the quality of environmental resources and 
the natural functions they perform (i.e. water, air, wildlife habitat, wetlands, etc.). 


• Action 2. Improve and monitor environmental quality (i.e. air, water) and reduce 
resource consumption (i.e. water). 


The plan also identifies the following directive under its section titled “Preserving and 
Improving the Historic Downtown” (page 8-5 of the plan): 


• Find ways to use existing water features to enhance the quality of downtown. 
Downtowns with water features such as creeks, rivers, ponds, and lakes often take 
advantage of this natural setting with lakeside parks or riverside walks. 
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5.7.3.1 Consistency of the No-Action Alternative 


The No-Action Alternative would not change the canal systems within the Logan city limits. 
This alternative would indirectly conserve water, since water would not flow in the LN 
Canal, where it could be lost to seepage and evaporation. However, the No-Action 
Alternative would not improve the way stormwater is managed, would not improve water 
quality, and would not reduce water demand (existing LN Canal shareholders would switch 
to culinary water, which would place additional demands on the existing culinary water 
system). The No-Action Alternative could, however, enhance the quality of the Logan River 
in the city since water historically diverted just below First Dam would remain in the river 
and potentially increase river flow. 


The No-Action Alternative is inconsistent with some parts of the City of Logan’s water-
resource-management approach (stormwater management, water quality, and water demand), 
but it is consistent with others (water conservation and river enhancement). 


5.7.3.2 Consistency of the Purple and Orange Alternatives 


These alternatives would modify the LHPS Canal in a manner that would conserve water by 
reducing losses from seepage and evaporation and improve water quality by separating 
irrigation water and stormwater and keeping debris out of the irrigation water. These 
alternatives would divert the LN Canal water upstream of its historical diversion location, 
which could change Logan River flows in the river reach between the new and historic PODs. 
This difference would affect a short stretch of the river in the city and should not affect the 
quality of the Logan River or the experience of people using the existing parks along the 
river. 


These alternatives include improvements to LN Canal service upstream of 1500 North. Users 
between about 400 North and 1500 North would receive water using a pressure pipe that 
would improve water conservation and water quality in a manner similar to that described for 
the LHPS Canal. 


The Orange and Purple Alternatives would allow the City of Logan to continue to use the LN 
Canal to manage stormwater in the city but would not involve any innovative improvements 
to the city’s stormwater system. The historic alignment of the LN Canal would be available to 
collect and convey stormwater upstream of about 1500 North, since most of the irrigation 
water would be placed in a pipe between about 400 North and 1500 North. The LN Canal 
section between the historic POD and about 400 North would not be repaired but would 
remain available to collect and convey stormwater and incidental water if the City chooses to 
use it. 


The Purple and Orange Alternatives are consistent with the Logan general plan’s water-
resource-management approach. 
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5.7.3.3 Consistency of the Blue Alternative 


The Blue Alternative would conserve water and improve water quality along the LN Canal 
between the POD just below First Dam and about 400 North. Enclosing the LN Canal would 
prevent seepage and evaporation and would prevent debris from entering this section of the 
canal. This alternative would allow stormwater to continue to be collected and conveyed but 
would not involve any innovative improvements to the city’s stormwater system. 


The Blue Alternative would not affect Logan River flows or the appearance of the Logan 
River in the city. The Blue Alternative is consistent with the City’s water-resource-
management approach. 


5.7.4 North Logan General Plan 


The North Logan general plan Element IV: Infrastructure (City of North Logan 2002) 
contains guidelines addressing water use associated with commercial and economic 
development and how to manage drainage and floodplains. According to guideline 4.3.1: 


It is the goal of North Logan City to encourage the wise use of our water resources. 
Increased demand is anticipated on culinary water as residential and commercial land 
uses increase. The City should encourage conservation and xeriscaping. Water rights 
should remain with the land. Secondary water systems should be considered to 
provide for outside irrigation for laws, landscaping, gardens, open spaces, etc. 


Guideline 4.5.13 addresses using the canal system as part of the storm drain system. This 
guideline states: 


The City should develop a storm drainage system as the plan (emergency 
procedures) describes. This is critical because the conventional storm drainage 
system based on channeling runoff water to the Bear River is not cost effective. City 
officials should negotiate with the involved canal companies to provide the necessary 
agreements to implement this system. 


5.7.4.1 Consistency of the No-Action, Purple, and Blue Alternatives 


These alternatives would not affect land or water use in North Logan. North Logan would 
continue to encourage its residents to conserve water and to work with the canal companies to 
develop stormwater agreements. 
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5.7.4.2 Consistency of the Orange Alternative 


The Orange Alternative would affect sections of the LN Canal and LHPS Canal in North 
Logan. This alternative would convert segments of both canals from open systems to closed 
systems. 


The modifications to the LN Canal and LHPS Canal in North Logan are not likely to affect 
types of uses but could cause some users to switch from flood irrigation to sprinkler 
irrigation. This alternative is not likely to encourage water conservation beyond that 
associated with switching from flood to sprinkler irrigation and would not increase 
xeriscapes. The modifications would not affect water rights associated with land in North 
Logan. Existing shareholders would use continue to use water for outside irrigation as they 
have in the past. 


The new pressurized system along the LN Canal might encourage shareholders to irrigate 
more efficiently. For users who also rely on culinary water, a more efficient (pressurized) 
delivery system might provide enough improvement that users can reduce their use of 
culinary water. 


The Orange Alternative would include provisions allowing the canals to collect and convey 
stormwater in a manner similar to the way in which the canals performed this function in the 
past. The Logan & Northern Irrigation Company and the Logan, Hyde Park and Smithfield 
Canal Company would continue to work with the City of North Logan to develop 
stormwater-management agreements. The stormwater system included as part of the Orange 
Alternative would be able to convey historic levels of stormwater but would not improve the 
City’s stormwater system. 


The Orange Alternative is consistent with the City of North Logan’s water-resource-
management approach. 


5.8 Relationship between Short-Term Uses and 
Long-Term Productivity 
NEPA requires consideration of “the relationship between short-term uses of [the] 
environment and the maintenance and enhancement of long-term productivity” (40 CFR 
1502.16). This includes using all practicable means and measures to foster and promote the 
general welfare, to create and maintain conditions under which people and nature can exist in 
productive harmony, and fulfill the social, economic, and other requirements of present and 
future generations of Americans (National Environmental Policy Act, Section 101). This 
means that short-term uses are those that determine the present quality of life for the public. 
Timber harvest, recreation, livestock grazing, and some mineral extraction are considered 
short-term uses. Long-term productivity of the land refers to the capability of the land to 
provide resources such as forage, timber, wildlife habitat, and high-quality water. 
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Maintaining soil productivity and water quality will ensure maintenance of long-term 
productivity. 


Short-term uses of the action alternatives would include consuming fossil fuels during 
construction, local effects of using land in the project area for construction staging, and 
spending EWPP funds and local match funds. These short-term uses would enable enhanced 
long-term productivity of land irrigated with water delivered through the proposed action, 
which would support the long-term health of the local economy. 


Other long-term benefits of the Purple and Orange Alternatives include water conservation 
realized by converting between 2.4 and 5.2 miles of the open LHPS Canal and between 1 and 
4.4 miles of the open LN Canal, improved public safety by enclosing the open canals, and 
improved water quality by separating stormwater from irrigation water along 2.4 to 5.2 miles 
of the LHPS Canal and 1 to 4.4 miles of the LN Canal. 


The Orange Alternative would also result in a long-term energy conservation benefit. The 
Orange Alternative is the only alternative that would provide this benefit. 


5.9 Irreversible and Irretrievable Commitments of 
Resources 
This section describes the expected irreversible and 
irretrievable commitments for each resource evaluated in 
this EIS. NEPA requires that environmental analyses 
identify any irreversible and irretrievable commitments of 
resources that would occur as a result of implementing a 
proposed alternative. Irreversible and irretrievable 
resource commitments are related to the use of 
nonrenewable resources and the effects that the use of 
these resources could have on future generations. 
Irreversible commitments are those that consume a 
resource that cannot be replaced within a reasonable 
timeframe. Irretrievable commitments are those that 
consume a resource that is neither renewable nor 
recoverable for use by future generations. 


5.9.1 Social and Economic Environment 


5.9.1.1 Agriculture 


Under the Purple Alternative, construction of the proposed pipeline route between the LHPS 
Canal and the LN Canal at about 1500 North would require an irretrievable commitment of 
about 0.3 acre of farmland. Construction of the proposed pipeline route along 2900 North in 


What are irreversible and 
irretrievable commitments? 


Irreversible commitments are 
those that consume a resource that 
cannot be replaced within a 
reasonable timeframe. 
Irretrievable commitments are 
those that consume a resource that 
is neither renewable nor 
recoverable for use by future 
generations. 
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the Orange Alternative would require a commitment of about 3.1 acres of farmland. The Blue 
Alternative would not affect any farmland. 


5.9.1.2 Easements 


The action alternatives would require the following new permanent easements: 


• Purple Alternative: 2.6 acres associated with the pipeline between the LHPS Canal 
and the LN Canal and about 4,000 linear feet in local roads 


• Orange Alternative: 3.6 acres associated with the 2900 North option pipeline between 
the LHPS Canal and the LN Canal and about 3,100 linear feet in local roads 


• Blue Alternative: no permanent easements 


The land under these easements would remain undeveloped, but allowable future uses would 
be restricted because of the presence of the underground pipeline. Because of this, these 
permanent easements would be considered an irreversible and irretrievable commitment. 


5.9.1.3 Property Acquisitions 


All of the action alternatives would require purchasing structures on 14 residential lots on the 
north side of Canyon Road. This purchase would be an irretrievable commitment of financial 
resources. The City of Logan has already purchased five residences in this area. The City will 
not allow residential development on the six properties it owns and would not allow 
development on the additional 14 properties from which NRCS would buy structures as part 
of the action alternatives. Permanently removing the affected properties from the residential 
land supply would be an irretrievable commitment of the land. 


5.9.1.4 Recreation 


The Purple and Orange Alternatives would convert open sections of the LHPS Canal to a 
closed system. The entities that manage the land on which the canals are located and the 
irrigation companies that operate the canals have not authorized recreation use of the canal 
alignments. However, the ability to use the open sections for recreation activities such as 
floating in the canals, wading in the canals, and hiking and mountain biking along the canals 
would be lost as a result of these alternatives. This would be an irretrievable commitment of 
the canal system to a use that would not accommodate some types of recreation or might not 
accommodate other types in the same manner. 


A short section of the LN Canal would be converted from an open system to a closed system 
under the Blue Alternative. An unauthorized trail along this reach of the LN Canal has 
historically been used for hiking and mountain biking. Construction of the Blue Alternative 
could result in the irretrievable loss of this amenity if Cache County and/or the City of Logan 
do not establish a trail along the new canal pipeline. 







Chapter 5: Environmental Consequences  


 


August 2011 Logan Northern Canal Reconstruction Project 
5-164 Final Environmental Impact Statement 
 


5.9.2 Natural Resource Environment 


5.9.2.1 Construction Materials 


Using materials in construction activities would be an irreversible and irretrievable 
commitment. Construction activities would require the following materials, which would 
need to be manufactured and transferred to the project site. 


Purple Alternative 


• 1.6 miles of 6-foot-by-6-foot concrete box culvert 


• 0.8 to 1.0 mile of 12-foot-by-5-foot concrete box culvert 


• Metal headgates for individual shareholders along the concrete box culvert 


• 1.2 miles of 42-inch-diameter plastic pressure pipe 


• 1 mile of 10-inch-diameter plastic pressure pipe 


• 1 mile of 10-inch-diameter plastic pipe 


• Concrete and metal water-control structures at the LHPS Canal POD, LHPS Canal at 
Lundstrom Park/1500 North, LN Canal at 1500 North, and LN Canal at 400 North 


• Metal used in valves, flow meters, gages, manholes, etc. 


Orange Alternative 


• 1.6 miles of 6-foot-by-6-foot concrete box culvert 


• 3.3 to 3.6 miles of 12-foot-by-5-foot concrete box culvert 


• Metal headgates for individual shareholders along the concrete box culvert 


• 0.5 to 0.6 mile of 36-inch-diameter pressure pipe 


• 2.1 to 2.4 miles of 26-inch-diameter plastic pressure pipe 


• 1 mile of 10-inch-diameter pressure pipe 


• 1 mile of 10-inch-diameter plastic pipe 


• Concrete and metal water-control structures at the LHPS Canal POD, LHPS Canal at 
either 2900 North or 3100 North, LN Canal at 2900 North or 3100 North, and LN 
Canal at 400 North 


• Metal used in valves, flow meters, headgates, gages, manholes, etc. 
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Blue Alternative 


• 1.7 miles of 60-inch-diameter to 72-inch-diameter steel pressure pipe 


• 1 mile of 10-inch-diameter plastic pipe 


• Concrete used to construct a 1.7-mile-long drainage ditch 


• Imported gravel and soil for runoff-control berm and soil buttress 


• Concrete, metal, and plastic used for water-control structures at the LN Canal POD 
and LN Canal at 400 North, drilled shaft foundations, and horizontal drains 


• Metal used in valves, flow meters, headgates, etc. 


5.9.2.2 Fossil Fuels 


Consumption of petroleum, mostly diesel fuel, to operate construction equipment would be 
an irreversible and irretrievable commitment of a nonrenewable resource, although this is 
expected to be a trivial quantity. 


5.9.2.3 Water 


All of the action alternatives would re-establish water delivery to existing shareholders of the 
LN Canal. The Purple and Orange Alternatives would divert up to 130 cfs to serve 
shareholders of the LN and LHPS Canals, and the Blue Alternative would divert 80 cfs to 
serve shareholders of the LN Canal. The proposed action would continue this use of water for 
irrigation into the foreseeable future. Because the irrigation companies’ water rights are 
specific and because all of the Logan River water is appropriated, the amount of water 
diverted at the PODs would not change. 
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5.10 Summary of Mitigation Measures and Adverse 
Environmental Impacts That Cannot Be Avoided 
Table 5-8 presents the potential mitigation measures for each of the action alternatives. 


NEPA states that an agency must disclose and describe any adverse effects that cannot be 
avoided. The remainder of this section following Table 5-8 presents the adverse effects that 
cannot be avoided for each alternative. All impacts are less than significant. The measures 
listed in Table 5-8 would avoid, minimize, or mitigate some of the expected impacts. The text 
following the table identifies those impacts that cannot be avoided and for which mitigation is 
not proposed. Because they would not be affected under any of the alternatives, wetlands are 
not included in the table. 
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Table 5-8. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Long-Term or Permanent Impacts on Land Use 


General Land Use None. Permanent easements from about 2.6 acres of land for 
the pipeline between the LHPS Canal and LN Canal, in 
about 4,000 linear feet of local roads, and from about 10 
properties along the LHPS Canal. 


Convert 14 properties from residential use to use-
restricted undeveloped land. 


None proposed. Permanent easements from about 3.6 acres of land for the 
pipeline between the LHPS Canal and LN Canal, in about 
3,100 linear feet of local roads, and from about 27 
properties along the LHPS Canal. 


Convert 14 properties from residential use to use-restricted 
undeveloped land. 


None proposed. Convert 14 properties from residential use to use-restricted 
undeveloped land. 


None proposed. 


Land-Use Plans, Policies, 
and Controls 


None. Would require new USFS special-use permit. None proposed. Would require new USFS special-use permit. None proposed. None. None proposed. 


Long-Term or Permanent Impacts on Social and Economic Conditions 


Community Resources None. Modification of one road-crossing structure. 


Acquire 14 at-risk properties along Canyon Road and 
relocate residents. 


None proposed. Modification of four road-crossing structures. 


Acquire 14 at-risk properties along Canyon Road and 
relocate residents. 


None proposed. Acquire 14 at-risk properties along Canyon Road and relocate 
residents. 


None proposed. 


Quality of Life Shareholders along LN Canal would 
not be able to access water from the 
canal system; some consider open 
canals a safety risk, others consider 
them a social amenity. 


Enclose about 1 mile of LN Canal and 2.4 to 2.6 miles of 
LHPS Canal. Adjacent property owners and other area 
residents might view enclosure as positive or negative. 


Improve safety by removing structures from 14 at-risk 
properties along Canyon Road. 


Allow agricultural production to continue. 


None proposed. Enclose about 3.1 or 3.4 miles of LN Canal and 4.9 or 
5.2 miles of LHPS Canal. Adjacent property owners and 
other area residents might view enclosure as positive or 
negative. 


Improve safety by removing structures from 14 at-risk 
properties along Canyon Road. 


Allow agricultural production to continue. 


None proposed. Enclose about 1.7 miles of LN Canal. Adjacent property 
owners and other area residents might view enclosure as 
positive or negative. 


Repair the 2009 landslide site and address some of the 
instability along the LN Canal alignment, which could 
improve safety. 


Further improve safety by removing structures from 14 at-risk 
properties along Canyon Road. 


Allow agricultural production to continue. 


None proposed. 


Economics No shareholder access to water 
from the canal system. 


About $21 million in lost 
agricultural revenue over 50 years. 


No adverse effects. 


Could provide opportunity for some shareholders to 
switch from flood irrigation to sprinkler irrigation 
between 400 North and 1500 North along the LN Canal. 
Otherwise the energy cost associated with pumping 
would remain the same. 


None proposed. No adverse effects. 


Would provide opportunity for shareholders to switch from 
flood irrigation to sprinkler irrigation between 400 North 
and 2900 North or 3100 North along the LN Canal. This 
would result in an energy savings of about $48,000 per 
year associated with no pumping costs.  


None proposed. None. None proposed. 


Recreation None. Canal structures would be constructed on or would cross 
National Forest System land, Logan Golf & Country Club, 
Ray Hugie Park, Lundstrom Park, and Bonneville 
Shoreline Trail. 


Loss of unauthorized recreation use of LHPS Canal. 


None proposed. Canal structures would be constructed on or would cross 
National Forest System land, Logan Golf & Country Club, 
Ray Hugie Park, Lundstrom Park, Riverside Trail, and 
Bonneville Shoreline Trail. 


Loss of unauthorized recreation use of LHPS Canal. 


None proposed. Would not affect any formal recreation resources and would 
probably not affect unauthorized use of the LN Canal 
easement between the LN Canal POD and 400 North. 


None proposed. 


Scenic Beauty and 
Landscape Resources 


Potential aesthetic degradation due 
to loss of irrigation practices and 
less-scenic land development. 


Would modify the LHPS Canal, a change that would be 
noticeable to people living and recreating along the 
affected canal reach. 


Removing the structures from 14 properties would affect 
the appearance of the affected area. 


None proposed. Same as Purple Alternative. None proposed. Would modify the LN Canal between the POD and 400 North, 
a change that would be noticeable to people living along this 
reach. 


Removing the structures from 14 properties and constructing 
a soil buttress would significantly affect the appearance of 
the area. 


None proposed. 
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Table 5-8. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Energy Potential energy savings from 
decreased pumping from the canal 
system; potential increased energy 
consumption from accessing other 
water sources; no effect to water 
available to Logan City Light and 
Power. 


Minor energy conservation benefits if shareholders along 
the LN Canal between 400 North and 1500 North choose 
to convert to pressurized systems. 


Could cause minor effects to power generation at the 
Logan City Light and Power Hydro 2 facility if the City and 
Logan & Northern Irrigation Company do not reach an 
agreement. 


None proposed. Substantial energy conservation benefits because 
shareholders could use the pressurized line along the LN 
Canal between 1500 North and 2900 North/3100 North 
instead of pumping. 


Could cause minor effects to power generation at the 
Logan City Light and Power Hydro 2 facility if the City and 
Logan & Northern Irrigation Company do not reach an 
agreement. 


None proposed. None. None proposed. 


Long-Term or Permanent Impacts on Natural Resource Conditions  


Agriculture Decrease agricultural production. 


Shareholder access to irrigation 
water from the LN Canal system 
would not be restored. 


Permanent loss of 0.3 acre of irrigated farmland. None proposed. 2900 North option would cause the loss of about 3.0 acres 
of irrigated farmland and about 0.1 acre of nonirrigated 
farmland. The 3100 North option would not cause the loss 
of any farmland. 


None proposed. None. None proposed. 


Biological Resources – 
Habitat, Vegetation, and 
Wildlife 


Potential spread of noxious weeds 
affecting habitat on or near the 
nonmaintained canal alignment 
and the landslide area that would 
not be repaired. 


Permanent loss of riparian vegetation at the LHPS Canal 
POD. 


Potential entrapment of fish at the LHPS Canal POD. 


Permanent loss of vegetation along the LHPS Canal 
between the golf course and Lundstrom Park/1500 North. 


Loss of use of the open canal by locally common wildlife 
during the irrigation season between the LHPS Canal POD 
and Lundstrom Park/1500 North. 


Use native riparian plants for restoration 
where possible. 


Modification of the LHPS Canal POD structure 
would include a device to prevent fish from 
entering the canal or from becoming trapped 
at the POD structure. 


Modifications to the LHPS Canal would include 
components that would allow the installation 
of low-flow irrigation systems to serve land in 
the canal easement. 


Permanent loss of riparian vegetation at the LHPS Canal 
POD. 


Potential entrapment of fish at the LHPS Canal POD. 


Permanent loss of vegetation along the LHPS Canal 
between the golf course and 2900 North/3100 North. 


Loss of use of the open canal by locally common wildlife 
during the irrigation season between the LHPS Canal POD 
and 2900 North/3100 North. 


Same as Purple Alternative. Permanent loss of riparian vegetation at the LN Canal POD. 


Potential entrapment of fish at the LN Canal POD. 


Permanent loss of vegetation along the LN Canal between 
the POD and 400 North. 


Loss of use of the open canal by locally common wildlife 
during the irrigation season between the LN Canal POD and 
400 North. 


Use native riparian plants for restoration 
where possible. 


Modification of the LN Canal POD structure 
would include a device to prevent fish from 
entering the canal or from becoming trapped 
at the POD structure. 


Modifications to the LN Canal would include 
components that would allow the installation 
of low-flow irrigation systems to serve land in 
the canal easement. 


Cultural and Tribal 
Resources 


None. Modify potentially NRHP-eligible structures including the 
LHPS Canal POD, 2.4 to 2.6 miles of the LHPS Canal, and 
1 mile of the LN Canal. 


Remove one NRHP-eligible residential structure from 
along Canyon Road; requires consultation with Utah SHPO 
to verify eligibility. 


NRCS/SHPO MOA will specify required 
mitigation. 


Modify potentially NRHP-eligible structures including the 
LHPS Canal POD, between 4.9 and 5.2 miles of the LHPS 
Canal, and 1 mile of the LN Canal. 


Remove one NRHP-eligible residential structure from along 
Canyon Road; requires consultation with Utah SHPO to 
verify eligibility. 


Same as Purple Alternative. Modify potentially NRHP-eligible structures including the LN 
Canal POD and 1.7 miles of the LN Canal. 


Remove one NRHP-eligible residential structure from along 
Canyon Road; requires consultation with Utah SHPO to verify 
eligibility. 


Same as Purple Alternative. 


 Topography, Soils, and 
Geology  


None. None. None proposed. None. None proposed. Topographic impacts from regrading the 2009 landslide area 
and constructing the 0.5-mile-long soil buttress. 


No impacts to soils or geology. 


None proposed. 


Water Resources – Surface 
Waters: Logan River and 
Green Canyon Creek 


Connection between Logan River 
and Smithfield Creek would not be 
restored. 


Logan River would continue to 
receive return flow from irrigation 
diversion above Laub Diversion. 


Minor effect to the Logan River at the LHPS Canal POD. 


Enclose 2.4 to 2.6 miles of the LHPS Canal. 


Place 1 mile of the LN Canal in a pipe outside the canal 
easement between 400 North and 1500 North. 


Place 1 mile of the LN Canal in a pipe between the LN 
Canal POD and the Laub Diversion. 


Potential effect to Logan River flow downstream of the 
LHPS Canal POD. 


Develop and implement a plan to determine 
an irrigation season flow requirement for the 
Logan River below the LHPS Canal POD. This 
requirement would be part of a special-use 
permit for operating the Purple Alternative on 
USFS-administered land. 


Minor effect to the Logan River at the LHPS Canal POD. 


Enclose between 4.9 and 5.2 miles of the LHPS Canal. 


New culvert would cross over Green Canyon Creek. 


Place 3.1 to 3.4 miles of the LN Canal in a pipe outside the 
canal easement. 


Place 1 mile of the LN Canal in a pipe between the LN Canal 
POD and the Laub Diversion. 


Potential effect to Logan River flow downstream of the 
LHPS Canal POD. 


Same as Purple Alternative. Minor effect to the Logan River at the LN Canal POD. 


Enclose about 1.7 miles of the LN Canal. 


None proposed. 
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Table 5-8. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Water Resources – Water 
Quality 


None. Potential improvement of irrigation water quality in LN 
and LHPS Canals due to separating stormwater from 
irrigation water in 0.8 to 1.0 mile of the LHPS Canal and 
about 2 miles of the LN Canal.  


None proposed. Potential improvement of irrigation water quality in LN and 
LHPS Canals due to separating stormwater from irrigation 
water in about 4.1 to 4.4 miles of the LHPS Canal and in 
about 4.1 to 4.4 miles of the LN Canal. 


None proposed. Potential improvement of irrigation water quality in LN Canal 
due to separating stormwater from irrigation water between 
the LN Canal POD and about 400 North. 


None proposed. 


Water Resources – 
Stormwater 


Beneficial effect because of 
increased stormwater capacity of 
the LN Canal. 


Increase LN Canal stormwater capacity in the LN Canal 
between the LN Canal POD and the Laub Diversion and 
between 400 North and 1500 North. 


Separate stormwater system in LHPS Canal alignment 
and combined irrigation and stormwater system in the LN 
Canal would require maintenance as a stormwater 
facility. 


Develop a stormwater management and 
maintenance program for the LHPS Canal 
between the Logan Golf & Country Club and 
Lundstrom Park/1500 North and the LN Canal 
between the LN POD and 1500 North. 


Increase LN Canal stormwater capacity in the LN Canal 
between the LN Canal POD and the Laub Diversion and 
between 400 North and either 2900 North or 3100 North. 


Separate stormwater system in LHPS Canal alignment and 
combined irrigation and stormwater system in the LN Canal 
would require maintenance as a stormwater facility. 


Develop a stormwater management and 
maintenance program for the LHPS Canal 
between the Logan Golf & Country Club and 
2900 North or 3100 North and the LN Canal 
between the LN Canal POD and 2900 North or 
3100 North. 


Separate stormwater system in LN Canal alignment would 
require maintenance as a stormwater facility. 


Develop a stormwater management and 
maintenance program for the LN Canal 
between the LN Canal POD and 400 North. 


Water Resources – 
Floodplains 


None. None. None proposed. Construction of box culvert in LHPS Canal alignment 
through the Green Canyon Creek Zone A floodplain 
(designed to avoid adverse effects). 


Construction of the 2900 North connecting pipe would 
cross the Green Canyon Creek Zone A floodplain (designed 
to avoid adverse effects). 


None proposed. Construction of new LN Canal POD in Logan River Zone A2 
floodplain (designed to avoid adverse effects). 


None proposed. 


Water Resources – 
Groundwater 


About 4,000 acre-feet of canal 
water per year no longer lost from 
seepage. 


About 7,400 acre-feet of irrigation water would no longer 
be lost to seepage due to canal enclosures, resulting in a 
3% reduction in annual groundwater recharge. 


None proposed. About 13,000 acre-feet of irrigation water would no longer 
be lost to seepage due to canal enclosures, resulting in a 
6% reduction in annual groundwater recharge. 


None proposed. About 1,300 acre-feet of irrigation water would no longer be 
lost to seepage due to canal enclosures, resulting in a 0.5% 
reduction in annual groundwater recharge. 


None proposed. 


Water Resources – Public 
Water Supply  


None. Would cross one drinking water source protection Zone 1 
and five Zone 4s; operation of the system would not affect 
any drinking water source protection zone. 


None proposed. Same as Purple Alternative. None proposed. Construction of the soil buttress would be within one 
drinking water source protection Zone 1. 


None proposed. 


Water Resources – Water 
Use and Water Rights 


Limited shareholder use of water 
from the LN Canal. 


Conservation of 7,400 acre-feet of water per year due to 
canal enclosures. 


Provide opportunities for shareholders along about 1 mile 
of the LN Canal to convert from flood to sprinkler 
irrigation, which would conserve water. 


 


None proposed. Conservation of 13,000 acre-feet of water per year due to 
canal enclosures. 


Provide opportunities for shareholders along between 3.1 
and 3.4 miles of the LN Canal to convert from flood to 
sprinkler irrigation, which would conserve water. 


 


None proposed. Conservation of 1,300 acre-feet of water per year due to canal 
enclosure. 


None proposed. 


Construction Impacts 


Land Use None. About 158 construction easements required on public 
land, private residential/agricultural land, and private 
nonagricultural land. 


None proposed. About 354 construction easements required on public land, 
private residential/agricultural land, and private 
nonagricultural land. 


None proposed. About 63 construction easements required on public land and 
private residential/agricultural land. 


None proposed. 


Social and Economic 
Environment – 
Community Resources, 
Quality of Life, and Scenic 
Beauty 


None. Short-term, construction-related effects such as noise, 
dust, and traffic interruptions. 


Develop a plan that specifies acceptable work 
hours and days, describes how access to 
private properties and businesses would be 
maintained, and describes how the contractor 
would communicate with area residents. 


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 


Social and Economic 
Environment – 
Environmental Justice 


None. Temporary effects to four block groups of low-income 
populations and three blocks of minority populations; 
effects would be the same as those on non–
environmental justice populations. 


None proposed. Temporary effects to four block groups of low-income 
populations and four blocks of minority populations; effects 
would be the same as those on non–environmental justice 
populations. 


None proposed. Temporary effects to one low-income block group; effects 
would be the same as those on non–environmental justice 
populations. 


None proposed. 
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Table 5-8. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Social and Economic 
Environment – Economics 


None. Short-term benefit to local economy during construction. None proposed. Same as Purple Alternative. None proposed. Same as Purple Alternative. None proposed. 


Social and Economic 
Environment – Recreation 


None. Construction activities along the canal alignments might 
temporarily affect use of or access to the Riverside Trail 
along the Logan River, USFS-administered land, 
Bonneville Shoreline Trail, Ray Hugie Park, the golf 
course, and Lundstrom Park. 


Could temporarily interrupt water delivery to golf course 
if construction takes place during irrigation season. 


Would temporarily affect unauthorized recreation use of 
the maintenance roads along both canals.  


Work with Logan Golf & Country Club to 
ensure that this facility remains accessible 
during construction and that water delivery 
during construction meets the golf course 
operator’s turf irrigation needs. 


Work with the City of Logan to ensure that 
Lundstrom Park remains accessible during 
construction and that construction areas are 
fenced to prevent park users from accessing 
potentially unsafe work areas. 


Place signs on the segment of the Bonneville 
Shoreline Trail that would be affected to 
inform the public of the work schedule, work 
activity, and potential temporary trail closures 
and detours. 


Construction activities along the canal alignments might 
temporarily affect use of or access to the Riverside Trail 
along the Logan River, USFS-administered land, Bonneville 
Shoreline Trail, Ray Hugie Park, the golf course, Lundstrom 
Park, pocket parks between 2950 North and 3100 North, 
and Elk Ridge Park. 


Could temporarily interrupt water delivery to golf course if 
construction takes place during irrigation season. 


Would temporarily affect unauthorized use of the 
maintenance roads along both canals. 


Work with Logan Golf & Country Club to 
ensure that this facility remains accessible 
during construction and that water delivery 
during construction meets the golf course 
operator’s turf irrigation needs. 


Work with the City of Logan to ensure that 
Lundstrom Park remains accessible during 
construction and that construction areas are 
fenced to prevent park users from accessing 
potentially unsafe work areas. 


Place signs on the segment of the Bonneville 
Shoreline Trail that would be affected to 
inform the public of the work schedule, work 
activity, and potential temporary trail closures 
and detours. 


Work with the City of North Logan to ensure 
that Elk Ridge Park remains accessible during 
construction and that construction areas are 
fenced to prevent park users from accessing 
potentially unsafe work areas. 


Construction activities along the LN Canal alignment might 
temporarily affect use of or access to public recreation areas 
along the Logan River and the Boulevard Trail. 


Would temporarily affect unauthorized use of the 
maintenance road along the LN Canal. 


None proposed.  


Social and Economic 
Environment – Energy 


None. Construction activities would require energy and fuel for 
equipment. 


None proposed. Same as Purple Alternative. None proposed. Same as Purple Alternative. None proposed. 


Social and Economic 
Environment – Utilities 


None. Construction activities could affect utilities and/or require 
temporary utility service interruptions. 


Contact Blue Stakes and utility owners to 
ensure that impacts to utilities and utility 
service are minimized during construction. 


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 


Natural Resources – 
Agriculture 


None. Temporarily affect use of irrigated and nonirrigated 
farmland in some areas along the alternative alignment 
by restricting access or temporarily using farmland for 
construction staging. 


If construction occurs during irrigation season, could 
disrupt irrigation water service to LHPS Canal and LN 
Canal shareholders. 


If necessary, work with the Logan & Northern 
Irrigation Company; the Logan, Hyde Park and 
Smithfield Canal Company; the Cities of Logan 
and North Logan; USU; and other canal 
companies as appropriate to identify ways that 
the shareholders’ allocated water can be 
delivered during construction. 


Same as Purple Alternative. Same as Purple Alternative. None. None proposed. 
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Table 5-8. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Natural Resources – 
Biological Resources 


None. Construction activities would require removing riparian 
vegetation at the LHPS Canal POD on the Logan River and 
upland and landscaped vegetation along the canal 
alignments. 


Modifications to the LHPS Canal POD could temporarily 
affect aquatic habitat in the Logan River. 


Temporary effects to locally common wildlife. 
Construction and restoration activities could contribute to 
the spread of noxious weeds. 


Prepare a site-specific construction-
management plan that addresses how 
construction near or in the Logan River would 
take place. 


Define a work zone along the alternative 
alignment within which all activity would take 
place. Provide extra protection measures for 
sensitive areas such as private residential 
landscaping and public parks to ensure that 
impacts to surrounding vegetation are 
avoided. 


Apply BMPs to ensure that construction does 
not introduce noxious weeds or invasive 
species and does not cause the spread of 
existing populations of noxious weeds or 
invasive species. 


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 


Natural Resources – 
Special-Status Species 


None. Construction could damage a known population of Logan 
buckwheat in Logan Canyon. 


Construction could disturb birds protected under the 
Migratory Bird Treaty Act. 


Construction could disturb nesting bald eagles, if any are 
present in Logan Canyon. 


Verify extent of Logan buckwheat populations 
in order to avoid them during construction 
activities. 


If construction activities occur between April 
10 and August 31, conduct survey for nesting 
migratory birds in the work areas; if nesting 
migratory birds are found, protect active nests 
from construction activities until the young 
have fledged. 


If construction activities occur during 
December to February in Logan Canyon, 
coordinate with USFWS to determine if a 
survey for bald eagles is needed. If a survey is 
needed, the results would determine whether 
construction restrictions are imposed to 
protect nesting bald eagles. 


Same as Purple Alternative. Same as Purple Alternative. Construction could disturb birds protected under the 
Migratory Bird Treaty Act. 


If construction activities occur between April 
10 and August 31, conduct survey for nesting 
migratory birds in the work areas; if nesting 
migratory birds are found, protect active nests 
from construction activities until the young 
have fledged. 


Natural Resources – 
Cultural and Tribal 
Resources 


None. No additional effects to NRHP-eligible or listed resources 
not already identified as permanent effects under Long-
Term or Permanent Impacts on Natural Resource 
Conditions, Cultural and Tribal Resources above in this 
table for the Purple Alternative.  


In the event of an unanticipated discovery of 
archaeological materials during construction, 
work would cease and Cache County or its 
contractor would contact the NRCS Cultural 
Resources Specialist. NRCS would investigate 
the discovery and would enter into 
consultation per 36 CFR 800.6 to develop the 
appropriate methods for treating the 
discovery. 


No additional effects to NRHP-eligible or listed resources 
not already identified as permanent effects under Long-
Term or Permanent Impacts on Natural Resource Conditions, 
Cultural and Tribal Resources above in this table for the 
Orange Alternative. 


Same as Purple Alternative. No additional effects to NRHP-eligible or listed resources not 
already identified as permanent effects under Long-Term or 
Permanent Impacts on Natural Resource Conditions, Cultural 
and Tribal Resources above in this table for the Blue 
Alternative. 


Same as Purple Alternative. 


Natural Resources – 
Topography, Soils, and 
Geology 


None. Construction activities would disturb more than 1 acre 
and require soil protection and erosion-control measures 
and restoration for compliance with CWA Section 402. 


None proposed. Same as Purple Alternative. None proposed. Construction activities would disturb more than 1 acre and 
require soil protection and erosion-control measures and 
restoration for compliance with CWA Section 402. 


Construction activities would affect the topography of the 
Logan Bluff along the LN Canal. 


None proposed. 







Chapter 5: Environmental Consequences  


 


August 2011 Logan Northern Canal Reconstruction Project 
5-172 Final Environmental Impact Statement 
 


Table 5-8. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Natural Resources – Water 
Resources 


None. Potential impacts to the Logan River channel and stream 
bank during construction of the LHPS Canal POD structure 
depending on the final design of the POD structure. 
Construction activity would require compliance with 
Sections 401 and 404 of the CWA and would require a 
USFS special-use permit. 


Potential impacts to the jurisdictional wetland along 
1500 North if the wetland is not avoided. 


Potential inability to use the canals for stormwater 
conveyance during construction if temporary conveyance 
measures are not implemented. 


Potential effects to the City of Logan’s 700 North well if 
construction disturbs the well head. Potential 
interruption in delivery of irrigation water to shareholders 
during construction. 


Prepare a site-specific construction-
management plan that addresses how 
construction near or in the Logan River would 
take place. 


Protect the wetland along 1500 North by 
excluding all equipment from the area, not 
storing materials in the area, and ensuring 
that construction workers know to avoid the 
area. The contractor would fully fence the 
area. Wetland hydrology outside the 
delineated wetland would also be protected 
from excavation or other ground-disturbing 
activities. The boundaries of the wetland area 
would be shown on construction plans. 


Develop a temporary stormwater-conveyance 
plan for the canals during construction. 


Construction plans would identify the location 
of the 700 North well head, and the 
construction contractor would ensure that the 
well head is protected from disturbance during 
construction. 


Develop an irrigation-water-delivery plan for 
the LHPS Canal if construction occurs during 
the irrigation season. 


Potential impacts to the Logan River channel and stream 
bank during construction of the LHPS Canal POD structure 
depending on the final design of the POD structure. 
Construction activity would require compliance with 
Sections 401 and 404 of the CWA and would require a USFS 
special-use permit. 


Potential inability to use the canals for stormwater 
conveyance during construction if temporary conveyance 
measures are not implemented. 


Potential effects to the Green Canyon Creek floodplain if 
materials and equipment are stored in the floodplain. 


Potential effects to the City of Logan’s 700 North well if 
construction disturbs the well head. 


Potential interruption in delivery of irrigation water to 
shareholders during construction. 


Prepare a site-specific construction-
management plan that addresses how 
construction near or in the Logan River would 
take place. 


Develop a temporary stormwater-conveyance 
plan for the canals during construction. 


Equipment or materials would not be stored in 
mapped floodplains. The boundaries of the 
flood zones would be shown on construction 
plans, and construction workers would be 
made aware of the limitations on equipment 
and material storage. 


Construction plans would identify the location 
of the 700 North well head, and the 
construction contractor would ensure that the 
well head is protected from disturbance during 
construction. 


Develop an irrigation-water-delivery plan for 
the LHPS Canal if construction occurs during 
the irrigation season. 


Potential effects to the Logan River floodplain if materials 
and equipment are stored in the floodplain. 


Potential inability to use the canals for stormwater 
conveyance during construction if temporary conveyance 
measures are not implemented. 


Potential effects to the Logan River floodplain if materials 
and equipment are stored in the floodplain. 


Potential effects to the City of Logan’s Crockett Avenue well if 
construction disturbs the well head. 


Potential interruption in delivery of irrigation water to 
shareholders during construction. 


Prepare a site-specific construction-
management plan that addresses how 
construction near or in the Logan River would 
take place. 


Develop a temporary stormwater-conveyance 
plan for the canals during construction. 


Equipment or materials would not be stored in 
mapped floodplains. The boundaries of the 
flood zones would be shown on construction 
plans, and construction workers would be 
made aware of the limitations on equipment 
and material storage. 


The construction plans would identify the 
location of the Crockett Avenue well head. The 
construction contractor would ensure that the 
well head is protected from disturbance during 
construction. 


Develop an irrigation-water-delivery plan for 
the LHPS Canal if construction occurs during 
the irrigation season. 


Natural Resources – Noise None. Temporary noise impacts to people recreating near, 
visiting businesses and community facilities in, and living 
near construction areas. 


Develop a work plan that identifies hours and 
days of work and limitations in areas close to 
highly sensitive receptors at specific times, if 
warranted. The plan would identify the highly 
sensitive receptors that are very close to the 
construction areas. Cache County or its 
contractor would communicate its 
construction schedule with people at sensitive 
receptors and would work with potentially 
affected parties to identify appropriate work 
time restrictions. 


Apply BMPs to reduce construction-related 
noise impacts. 


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 


Natural Resources – Air 
Quality 


None. Construction activities could generate dust and 
particulate matter. This impact would be short term.  


Develop an air-quality-management plan that 
identifies dust-control measures for 
equipment use along the construction 
corridor, appropriate staging locations and 
measures to reduce dust at those locations, 
and potential restrictions during times when 
the State determines that the air quality is 
unhealthy. Communicate the construction 
schedule with people living, working, and 
recreating near the construction area so that 
all potentially affected people are aware that 
construction activity could temporarily reduce 
local air quality.  


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 
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5.10.1 Land Use 


The permanent changes to land use as a result of the alternatives would be as follows: 


• Convert 2.6 acres of undeveloped land to canal easement; permanent change from 
residential to development-restricted nonresidential use on 14 parcels (Purple 
Alternative). 


• Convert 3.6 acres of undeveloped land to canal easement; permanent change from 
residential to development-restricted nonresidential use on 14 parcels (Orange 
Alternative). 


• Permanent change from residential to development-restricted nonresidential use on 
14 parcels (Blue Alternative). 


5.10.2 Social and Economic Resources 


• Relocate residents living in structures on 14 properties along the north side of 
Canyon Road between about 750 East and 1100 East (all action alternatives). 


• Change in how the LHPS Canal integrates with the Logan Golf & Country Club 
(Purple and Orange Alternatives). 


• Change in the appearance of the canal would affect people’s perception of the scenic 
quality of their properties and their perception of quality of life (all action 
alternatives). 


• Permanently change an open section of the LHPS Canal that has historically been 
used for tubing between the LHPS Canal POD and the Logan Golf & Country Club 
by enclosing the canal in a box culvert (Purple and Orange Alternative). 


• Removing residential structures from along the north side of Canyon Road between 
about 750 East and 1100 East would change the way the area looks from adjacent 
properties (Purple and Orange Alternatives). 


• Removing residential structures from 14 properties and constructing a soil buttress 
below the LN Canal along the reach between about 750 East and 1100 East would 
substantially change the visual appearance of the slope from surrounding areas (Blue 
Alternative). 
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5.10.3 Natural Resources 


• Permanent loss of 0.3 acre of farmland under the Purple Alternative and 3.1 acres of 
farmland under the Orange Alternative 2900 North option. 


• Permanent loss of vegetation where POD structures are enlarged and along canals 
where vegetation clearing is required to construction the improvements (all action 
alternatives). 


• Loss of use of open canal by locally common wildlife (all action alternatives). 


• Adverse effects to cultural resources that are probably eligible for listing on the 
NRHP. Potential impacts could be mitigated through data recovery efforts, but the 
effect would still be adverse and unavoidable since the resources would be modified 
or removed. 


• Because the LHPS Canal crosses the East Cache fault zone, the canal will continue to 
be at risk of damage from a surface fault rupture caused by a large earthquake. This 
impact, while unlikely, is unavoidable (Purple and Orange Alternatives). 


• The Logan Bluff is unstable due to soil properties, topography, and drainage. Based 
on the long history of landslides in this area and the characteristics of the bluff, future 
landslides are likely. Measures to protect the new pipeline are identified in Section 
3.2.4, Blue Alternative: Reconstruct LN Canal, but these measures would not prevent 
future landsides along the bluff or damage to the new pipeline (Blue Alternative). 


• The Logan Bluff is unstable due to soil properties, topography, and drainage. Based 
on the long history of landslides in this area and the characteristics of the bluff, future 
landslides are likely. These landslides could cause property damage or result in injury 
or death (Purple and Orange Alternatives). 


• Potential effect to Logan River flows downstream of the LHPS Canal POD during 
the irrigation season (Purple and Orange Alternatives). 


• Water not lost to seepage would not recharge local groundwater. The amounts not 
lost to seepage would be 7,400 acre-feet for the Purple Alternative, 13,000 acre-feet 
for the Orange Alternative, and 1,300 acre-feet for the Blue Alternative. 
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5.11 Major Environmental Problems, Conflicts, and 
Disagreements and Their Resolution and 
Unresolved Issues 
This EIS does not identify any major environmental problems, conflicts, or disagreements 
that would result from any of the alternatives. The remainder of this section presents issues 
that have been identified but have not been completely resolved. Resolution of these issues 
could be between other parties or units of government and could take place outside the EIS 
process. 


5.11.1 Unresolved Issues Associated with the Purple and Orange 
Alternatives 


The following unresolved issues are associated with the Purple and Orange Alternatives: 


• Both alternatives identify removing structures from 14 properties on the north side of 
Canyon Road in Logan between about 750 East and 1100 East as part of the project 
description. NRCS cannot displace a lessee and can purchase structures from willing 
sellers only, so if a property owner does not want to sell, EWPP funds could not be 
used to pursue condemnation. The City of Logan could pursue condemnation, but 
such an action would need to be funded through a mechanism that is completely 
separate from this EIS process. However, because these alternatives do not rely on 
removing the structures for construction, the structures could remain. If residential 
structures remain, people living in those structures would continue to be subject to 
risks associated with future landslides along this part of the Logan Bluff. 


• Both alternatives assume that Cache County and the Cities of Logan and North 
Logan would consider establishing greenways or linear parks along the LN and 
LHPS Canal easements. However, because the parties have not formally committed 
to establishing the greenways and because the construction timing and funding for 
developing this system is uncertain, the timing of eventual restoration or installation 
of landscaping and irrigation systems along the canals is uncertain. Responsibility for 
planned future development of trails along the LHPS and LN Canals is also unclear. 
A Cache County representative has verbally stated that the County intends to 
establish a trail system, and this EIS assumes that the trail system would be built. 
However, because the Cities of Logan and North Logan show trail alignments along 
the canals, responsibility for construction and maintenance of the greenway or trail 
system is unclear. 


• Both alternatives would affect structures and landscaping along the LHPS and LN 
Canals installed by private landowners. Even though these landowners do not own 
the canal, they have integrated the canal into management of their properties and feel 
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that someone should compensate them for adverse effects to or losses of 
improvements. NRCS cannot provide this type of compensation through the EWPP. 


5.11.2 Unresolved Issues Associated with the Blue Alternative 


The following unresolved issues are associated with the Blue Alternative: 


• As described for the Purple and Orange Alternatives, the timing and funding for 
establishing a formal, legal trail system along the LN Canal is uncertain. The 
responsibility for planned future development of trails along the LN Canal is unclear. 
The City of Logan shows a future trail alignment along the LN Canal but has not 
identified a construction date or funding for construction. 


• As proposed, the Blue Alternative could not be constructed unless structures on the 
14 properties on the north side of Canyon Road in Logan between about 750 East and 
1100 East are removed. As noted above in Section 5.11.1, Unresolved Issues 
Associated with the Purple and Orange Alternatives, NRCS cannot displace any 
lessees and can acquire property from willing sellers only. If property owners are 
unwilling to sell, the structures would need to be acquired through condemnation in 
order to construct the alternative. The City of Logan would need to take an active 
role in the condemnation process, and the SLO and/or the Logan & Northern 
Irrigation Company would need to identify funding source(s) to support the 
condemnation effort. 
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P53. MEDIAN HOUSEHOLD INCOME IN 1999 (DOLLARS) [1] ‐ Universe:  Households


Data Set: Census 2000 Summary File 3 (SF 3) ‐ Sample Data


NOTE: Data based on a sample except in P3, P4, H3, and H4. For 


information on confidentiality protection, sampling error, 


nonsampling error, definitions, and count corrections see 


http://factfinder.census.gov/home/en/datanotes/expsf3.htm.


 �


Location


Median household 


income in 1999 (dollars)


Cache County, Utah
39,730


Logan city, Utah
30,778


North Logan city, Utah
49,154


Block Groups


Block Group 1, Census Tract 4.02, Cache County, Utah 65,882


Block Group 1, Census Tract 6, Cache County, Utah 39,750


Block Group 2, Census Tract 6, Cache County, Utah 26,087


Block Group 4, Census Tract 6, Cache County, Utah 22,426


Block Group 1, Census Tract 7.01, Cache County, Utah 78,170


Block Group 2, Census Tract 7.01, Cache County, Utah 45,347


Block Group 3, Census Tract 7.01, Cache County, Utah 41,420


Block Group 1, Census Tract 7.02, Cache County, Utah 15,954


Block Group 2, Census Tract 7.02, Cache County, Utah 25,833


Block Group 1, Census Tract 9, Cache County, Utah 29,413


Block Group 1, Census Tract 16, Cache County, Utah 42,500


U.S. Census Bureau, Census 2000







State County Tract Block Group


Total 


Surveyed 


(population)


Below Poverty 


(population)


 Below Poverty 


(percent)


49 005 000600 Block Group 3 (part) 627 52 8.3


49 005 000800 Block Group 1 (part) 1495 615 41.1


49 005 000800 Block Group 4 (part) 1391 541 38.9


49 005 000401 Block Group 2 (part) 1113 72 6.5


49 005 000401 Block Group 1 (part) 1201 187 15.6


49 005 000403 Block Group 2 (part) 2199 12 0.5


49 005 001102 Block Group 1 (part) 2852 84 2.9


49 005 000800 Block Group 2 (part) 1116 396 35.5


49 005 000701 Block Group 3 659 32 4.9


49 005 000701 Block Group 1 (part) 1542 40 2.6


49 005 000702 Block Group 2 537 417 77.7


49 005 000701 Block Group 2 (part) 1883 241 12.8


49 005 000900 Block Group 1 (part) 1616 337 20.9


49 005 001600 Block Group 1 (part) 17 3 17.6


49 005 000702 Block Group 1 (part) 1817 802 44.1


49 005 000402 Block Group 1 (part) 2443 119 4.9


49 005 000600 Block Group 1 (part) 2342 893 38.1


49 005 000600 Block Group 2 (part) 1433 388 27.1


49 005 000600 Block Group 4 (part) 2914 1622 55.7


U.S. Census Bureau


Census 2000


P87. POVERTY STATUS IN 1999 BY AGE [17] ‐ Universe: Population for whom poverty status is 


determined


Data Set: Census 2000 Summary File 3 (SF3) ‐ Sample Data







LOCATION NOT HISPANIC OR LATINO


Tract
Block 
Group Block


Total 
Population


Total Not 
Hispanic


White, Not 
Hispanic


Black, Not 
Hispanic


AIAN, Not 
Hispanic


Asian, Not 
Hispanic


NHOPI, Not 
Hispanic


Other, Not 
Hispanic


Two or More 
Races, Not 
Hispanic


4.01 1.00 1020 98 98 97 0 0 1 0 0 0


4.01 1.00 1021 0 0 0 0 0 0 0 0 0


4.01 2.00 2000 103 103 97 0 0 0 0 0 6


4.01 2.00 2001 78 78 78 0 0 0 0 0 0


4.01 2.00 2003 86 86 86 0 0 0 0 0 0


4.01 2.00 2004 185 180 171 0 1 7 0 0 1


4.01 2.00 2005 49 49 49 0 0 0 0 0 0


4.01 2.00 2006 2 2 1 0 0 0 1 0 0


4.01 2.00 2007 176 176 158 0 0 16 0 2 0


4.01 2.00 2008 77 77 74 0 0 3 0 0 0


4.01 2.00 2009 33 32 32 0 0 0 0 0 0


4.01 2.00 2010 168 168 161 0 1 6 0 0 0


4.01 2.00 2011 38 38 35 1 0 0 0 0 2


4.01 2.00 2012 65 65 65 0 0 0 0 0 0


4.01 2.00 2013 26 26 26 0 0 0 0 0 0


4.01 2.00 2014 31 31 31 0 0 0 0 0 0


4.01 2.00 2015 0 0 0 0 0 0 0 0 0


4.01 2.00 2016 8 7 5 0 0 2 0 0 0


4.02 1.00 1012 215 210 207 0 0 1 0 0 2


4.02 1.00 1014 26 26 25 0 0 0 0 1 0


4.02 1.00 1015 44 44 42 0 0 1 0 0 1


4.02 1.00 1016 69 69 69 0 0 0 0 0 0


4.02 1.00 1017 14 14 14 0 0 0 0 0 0


4.02 1.00 1018 130 130 119 0 5 4 2 0 0


4.02 1.00 1019 19 19 19 0 0 0 0 0 0


4.02 1.00 1020 0 0 0 0 0 0 0 0 0


4.02 1.00 1021 26 21 20 0 0 0 0 0 1


4.02 1.00 1022 1 1 1 0 0 0 0 0 0


4.02 1.00 1023 42 33 33 0 0 0 0 0 0


4.02 1.00 1024 6 6 5 0 1 0 0 0 0


4.02 1.00 1025 83 83 83 0 0 0 0 0 0


4.02 1.00 1026 187 187 187 0 0 0 0 0 0


4.02 1.00 1027 24 24 24 0 0 0 0 0 0


4.02 1.00 1028 80 80 80 0 0 0 0 0 0


4.02 1.00 1029 39 39 39 0 0 0 0 0 0


4.02 1.00 1030 361 358 352 0 0 0 2 0 4


4.02 1.00 1031 20 20 20 0 0 0 0 0 0


4.02 1.00 1032 255 255 253 2 0 0 0 0 0


P4. HISPANIC OR LATINO, AND NOT HISPANIC OR LATINO BY RACE [73] ‐ Universe: Total population


Data Set: Census 2000 Summary File 1 (SF 1) 100‐Percent Data  


Note: read sheets over then down
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HISPANIC OR LATINO BLOCK DENSITY


Total 
White, 
Hispanic


Black, 
Hispanic


AIAN, 
Hispanic


Asian, 
Hispanic


NHOPI, 
Hispanic


Other, 
Hispanic


Two or More 
Races, 
Hispanic Size of Block (acres)


Population Density of Block 
(people/acre)


0 0 0 0 0 0 0 0 23.2 4.2


0 0 0 0 0 0 0 0 36.3 0.0


0 0 0 0 0 0 0 0 120.4 0.9


0 0 0 0 0 0 0 0 61.0 1.3


0 0 0 0 0 0 0 0 6.7 12.8


5 5 0 0 0 0 0 0 75.1 2.5


0 0 0 0 0 0 0 0 4.1 11.8


0 0 0 0 0 0 0 0 62.9 0.0


0 0 0 0 0 0 0 0 131.1 1.3


0 0 0 0 0 0 0 0 24.3 3.2


1 0 0 0 0 0 0 1 3.7 9.0


0 0 0 0 0 0 0 0 51.2 3.3


0 0 0 0 0 0 0 0 3.8 10.0


0 0 0 0 0 0 0 0 45.9 1.4


0 0 0 0 0 0 0 0 3.7 6.9


0 0 0 0 0 0 0 0 4.1 7.6


0 0 0 0 0 0 0 0 39.7 0.0


1 1 0 0 0 0 0 0 25.3 0.3


5 5 0 0 0 0 0 0 1190.5 0.2


0 0 0 0 0 0 0 0 8.2 3.2


0 0 0 0 0 0 0 0 47.4 0.9


0 0 0 0 0 0 0 0 159.4 0.4


0 0 0 0 0 0 0 0 69.2 0.2


0 0 0 0 0 0 0 0 132.7 1.0


0 0 0 0 0 0 0 0 110.5 0.2


0 0 0 0 0 0 0 0 5.3 0.0


5 1 0 0 0 0 0 4 23.1 1.1


0 0 0 0 0 0 0 0 3.1 0.3


9 4 0 0 0 0 5 0 16.1 2.6


0 0 0 0 0 0 0 0 58.1 0.1


0 0 0 0 0 0 0 0 8.8 9.5


0 0 0 0 0 0 0 0 57.1 3.3


0 0 0 0 0 0 0 0 3.8 6.4


0 0 0 0 0 0 0 0 11.8 6.8


0 0 0 0 0 0 0 0 6.8 5.7


3 2 0 0 0 0 0 1 65.7 5.5


0 0 0 0 0 0 0 0 4.5 4.4


0 0 0 0 0 0 0 0 81.8 3.1
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LOCATION NOT HISPANIC OR LATINO


Tract
Block 
Group Block


Total 
Population


Total Not 
Hispanic


White, Not 
Hispanic


Black, Not 
Hispanic


AIAN, Not 
Hispanic


Asian, Not 
Hispanic


NHOPI, Not 
Hispanic


Other, Not 
Hispanic


Two or More 
Races, Not 
Hispanic


P4. HISPANIC OR LATINO, AND NOT HISPANIC OR LATINO BY RACE [73] ‐ Universe: Total population


Data Set: Census 2000 Summary File 1 (SF 1) 100‐Percent Data  


Note: read sheets over then down


4.02 1.00 1033 117 117 110 0 0 5 0 0 2


4.02 1.00 1034 69 69 68 0 1 0 0 0 0


4.02 1.00 1035 175 173 172 0 0 1 0 0 0


4.02 1.00 1036 52 51 51 0 0 0 0 0 0


4.02 1.00 1037 0 0 0 0 0 0 0 0 0


4.02 1.00 1038 0 0 0 0 0 0 0 0 0


4.03 2.00 2001 190 179 179 0 0 0 0 0 0


4.03 2.00 2004 53 53 53 0 0 0 0 0 0


4.03 2.00 2005 16 16 16 0 0 0 0 0 0


4.03 2.00 2006 1 1 1 0 0 0 0 0 0


4.03 2.00 2007 22 22 21 0 0 0 0 0 1


4.03 2.00 2008 108 105 98 0 0 7 0 0 0


4.03 2.00 2009 23 23 21 0 0 0 1 0 1


4.03 2.00 2010 9 9 9 0 0 0 0 0 0


4.03 2.00 2053 0 0 0 0 0 0 0 0 0


4.03 2.00 2056 145 141 141 0 0 0 0 0 0


4.03 2.00 2057 69 69 69 0 0 0 0 0 0


6.00 1.00 1000 808 780 721 13 2 29 5 0 10


6.00 1.00 1001 8 8 8 0 0 0 0 0 0


6.00 1.00 1002 85 64 60 0 0 1 0 0 3


6.00 1.00 1003 22 22 22 0 0 0 0 0 0


6.00 1.00 1004 56 56 56 0 0 0 0 0 0


6.00 1.00 1005 89 88 82 0 5 1 0 0 0


6.00 1.00 1006 120 116 110 1 3 1 0 0 1


6.00 1.00 1007 53 45 45 0 0 0 0 0 0


6.00 1.00 1008 51 46 44 0 0 0 2 0 0


6.00 1.00 1009 51 51 46 0 0 5 0 0 0


6.00 1.00 1010 776 763 752 0 0 8 0 0 3


6.00 1.00 1011 36 36 26 0 0 10 0 0 0


6.00 1.00 1012 36 35 31 1 0 1 0 0 2


6.00 2.00 2000 382 358 344 0 1 6 0 0 7


6.00 2.00 2001 53 53 53 0 0 0 0 0 0


6.00 2.00 2007 68 61 61 0 0 0 0 0 0


6.00 2.00 2008 32 32 20 0 0 0 11 0 1


6.00 3.00 3000 82 75 72 0 0 1 1 0 1


6.00 3.00 3004 80 80 73 0 3 4 0 0 0


6.00 3.00 3005 103 94 88 0 2 0 2 0 2


6.00 4.00 4000 796 792 773 2 0 12 1 0 4
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HISPANIC OR LATINO BLOCK DENSITY


Total 
White, 
Hispanic


Black, 
Hispanic


AIAN, 
Hispanic


Asian, 
Hispanic


NHOPI, 
Hispanic


Other, 
Hispanic


Two or More 
Races, 
Hispanic Size of Block (acres)


Population Density of Block 
(people/acre)


0 0 0 0 0 0 0 0 40.8 2.9


0 0 0 0 0 0 0 0 9.4 7.4


2 0 0 0 0 0 0 2 18.4 9.5


1 0 0 0 0 0 0 1 2.3 22.3


0 0 0 0 0 0 0 0 6.8 0.0


0 0 0 0 0 0 0 0 8.4 0.0


11 6 0 0 0 0 5 0 107.0 1.8


0 0 0 0 0 0 0 0 9.3 5.7


0 0 0 0 0 0 0 0 0.9 17.1


0 0 0 0 0 0 0 0 33.4 0.0


0 0 0 0 0 0 0 0 9.7 2.3


3 0 0 0 0 0 3 0 9.5 11.3


0 0 0 0 0 0 0 0 62.3 0.4


0 0 0 0 0 0 0 0 50.0 0.2


0 0 0 0 0 0 0 0 9.2 0.0


4 4 0 0 0 0 0 0 151.2 1.0


0 0 0 0 0 0 0 0 4.5 15.3


28 10 0 1 0 0 13 4 40.3 20.0


0 0 0 0 0 0 0 0 2.5 3.2


21 17 0 0 0 0 4 0 43.3 2.0


0 0 0 0 0 0 0 0 2.0 11.1


0 0 0 0 0 0 0 0 7.3 7.6


1 1 0 0 0 0 0 0 9.2 9.7


4 4 0 0 0 0 0 0 9.8 12.2


8 1 0 0 0 0 7 0 2.5 20.9


5 3 0 2 0 0 0 0 4.3 11.9


0 0 0 0 0 0 0 0 3.1 16.5


13 11 0 0 0 0 0 2 42.8 18.1


0 0 0 0 0 0 0 0 2.9 12.6


1 0 0 0 1 0 0 0 4.3 8.4


24 15 0 0 0 0 9 0 11.8 32.4


0 0 0 0 0 0 0 0 1.6 32.4


7 7 0 0 0 0 0 0 5.9 11.5


0 0 0 0 0 0 0 0 11.6 2.8


7 4 0 0 0 0 1 2 8.7 9.4


0 0 0 0 0 0 0 0 10.6 7.5


9 3 0 0 0 0 6 0 11.2 9.2


4 4 0 0 0 0 0 0 10.6 74.9
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LOCATION NOT HISPANIC OR LATINO


Tract
Block 
Group Block


Total 
Population


Total Not 
Hispanic


White, Not 
Hispanic


Black, Not 
Hispanic


AIAN, Not 
Hispanic


Asian, Not 
Hispanic


NHOPI, Not 
Hispanic


Other, Not 
Hispanic


Two or More 
Races, Not 
Hispanic


P4. HISPANIC OR LATINO, AND NOT HISPANIC OR LATINO BY RACE [73] ‐ Universe: Total population


Data Set: Census 2000 Summary File 1 (SF 1) 100‐Percent Data  


Note: read sheets over then down


6.00 4.00 4001 370 358 334 0 1 20 2 0 1


6.00 4.00 4002 99 95 92 3 0 0 0 0 0


6.00 4.00 4003 76 76 68 0 1 1 0 0 6


6.00 4.00 4004 110 110 109 0 0 1 0 0 0


6.00 4.00 4005 107 98 85 2 1 9 1 0 0


6.00 4.00 4006 364 359 330 3 0 25 1 0 0


6.00 4.00 4007 349 344 317 2 0 20 0 0 5


6.00 4.00 4008 395 384 328 3 0 46 1 1 5


6.00 4.00 4009 214 211 199 1 1 9 0 0 1


6.00 4.00 4010 114 113 111 0 0 1 0 0 1


6.00 4.00 4011 107 96 95 0 0 0 0 0 1


7.01 1.00 1000 238 236 224 0 0 7 0 0 5


7.01 1.00 1001 80 80 64 0 0 16 0 0 0


7.01 1.00 1002 0 0 0 0 0 0 0 0 0


7.01 1.00 1003 0 0 0 0 0 0 0 0 0


7.01 1.00 1004 0 0 0 0 0 0 0 0 0


7.01 1.00 1005 0 0 0 0 0 0 0 0 0


7.01 1.00 1006 83 81 77 0 0 1 0 0 3


7.01 1.00 1007 20 20 20 0 0 0 0 0 0


7.01 1.00 1008 117 112 106 1 0 4 1 0 0


7.01 1.00 1009 21 20 18 0 0 0 0 0 2


7.01 1.00 1010 47 44 44 0 0 0 0 0 0


7.01 1.00 1011 24 24 24 0 0 0 0 0 0


7.01 1.00 1012 75 75 73 2 0 0 0 0 0


7.01 1.00 1013 42 41 39 0 0 2 0 0 0


7.01 1.00 1014 100 98 94 0 0 4 0 0 0


7.01 1.00 1015 49 49 49 0 0 0 0 0 0


7.01 1.00 1016 29 29 29 0 0 0 0 0 0


7.01 1.00 1017 55 55 45 0 0 10 0 0 0


7.01 1.00 1018 0 0 0 0 0 0 0 0 0


7.01 1.00 1019 15 15 15 0 0 0 0 0 0


7.01 1.00 1020 12 12 12 0 0 0 0 0 0


7.01 1.00 1021 60 60 55 0 0 5 0 0 0


7.01 1.00 1022 19 18 18 0 0 0 0 0 0


7.01 1.00 1023 86 86 84 0 0 1 0 0 1


7.01 1.00 1024 196 196 195 0 0 1 0 0 0


7.01 1.00 1025 16 16 14 0 0 2 0 0 0


7.01 1.00 1026 15 15 15 0 0 0 0 0 0
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HISPANIC OR LATINO BLOCK DENSITY


Total 
White, 
Hispanic


Black, 
Hispanic


AIAN, 
Hispanic


Asian, 
Hispanic


NHOPI, 
Hispanic


Other, 
Hispanic


Two or More 
Races, 
Hispanic Size of Block (acres)


Population Density of Block 
(people/acre)


12 10 0 0 0 0 1 1 10.0 37.0


4 1 0 0 0 0 3 0 8.4 11.8


0 0 0 0 0 0 0 0 9.1 8.3


0 0 0 0 0 0 0 0 11.0 10.0


9 5 0 0 0 0 4 0 11.1 9.6


5 4 1 0 0 0 0 0 11.1 32.9


5 3 0 0 0 0 2 0 10.6 33.0


11 7 0 0 0 0 4 0 10.7 36.9


3 1 0 0 1 0 1 0 11.3 18.9


1 1 0 0 0 0 0 0 11.7 9.7


11 10 0 0 0 0 1 0 11.7 9.1


2 2 0 0 0 0 0 0 181.8 1.3


0 0 0 0 0 0 0 0 7.7 10.4


0 0 0 0 0 0 0 0 0.2 0.0


0 0 0 0 0 0 0 0 0.1 0.0


0 0 0 0 0 0 0 0 0.2 0.0


0 0 0 0 0 0 0 0 0.4 0.0


2 1 0 0 0 0 0 1 11.2 7.4


0 0 0 0 0 0 0 0 1.2 16.2


5 0 0 0 0 0 5 0 9.0 13.1


1 1 0 0 0 0 0 0 3.0 7.0


3 3 0 0 0 0 0 0 4.0 11.7


0 0 0 0 0 0 0 0 3.5 6.9


0 0 0 0 0 0 0 0 9.9 7.6


1 0 0 0 0 0 1 0 3.1 13.7


2 2 0 0 0 0 0 0 10.3 9.7


0 0 0 0 0 0 0 0 3.5 13.8


0 0 0 0 0 0 0 0 5.0 5.8


0 0 0 0 0 0 0 0 6.7 8.3


0 0 0 0 0 0 0 0 154.3 0.0


0 0 0 0 0 0 0 0 14.1 1.1


0 0 0 0 0 0 0 0 16.3 0.7


0 0 0 0 0 0 0 0 5.3 11.4


1 1 0 0 0 0 0 0 8.3 2.3


0 0 0 0 0 0 0 0 18.9 4.5


0 0 0 0 0 0 0 0 193.8 1.0


0 0 0 0 0 0 0 0 2.4 6.7


0 0 0 0 0 0 0 0 4.5 3.4
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LOCATION NOT HISPANIC OR LATINO


Tract
Block 
Group Block


Total 
Population


Total Not 
Hispanic


White, Not 
Hispanic


Black, Not 
Hispanic


AIAN, Not 
Hispanic


Asian, Not 
Hispanic


NHOPI, Not 
Hispanic


Other, Not 
Hispanic


Two or More 
Races, Not 
Hispanic


P4. HISPANIC OR LATINO, AND NOT HISPANIC OR LATINO BY RACE [73] ‐ Universe: Total population


Data Set: Census 2000 Summary File 1 (SF 1) 100‐Percent Data  


Note: read sheets over then down


7.01 1.00 1027 48 48 42 0 0 6 0 0 0


7.01 1.00 1028 32 32 28 0 0 4 0 0 0


7.01 1.00 1029 30 30 29 1 0 0 0 0 0


7.01 1.00 1030 12 12 11 0 0 1 0 0 0


7.01 1.00 1031 49 48 48 0 0 0 0 0 0


7.01 1.00 1032 24 24 24 0 0 0 0 0 0


7.01 1.00 1033 0 0 0 0 0 0 0 0 0


7.01 2.00 2000 84 84 84 0 0 0 0 0 0


7.01 2.00 2001 56 56 56 0 0 0 0 0 0


7.01 2.00 2002 164 164 160 0 0 4 0 0 0


7.01 2.00 2003 124 124 117 0 0 7 0 0 0


7.01 2.00 2004 34 25 25 0 0 0 0 0 0


7.01 2.00 2005 104 104 100 0 1 3 0 0 0


7.01 2.00 2006 32 32 32 0 0 0 0 0 0


7.01 2.00 2007 83 83 81 0 0 2 0 0 0


7.01 2.00 2008 47 47 47 0 0 0 0 0 0


7.01 2.00 2009 37 37 37 0 0 0 0 0 0


7.01 2.00 2010 75 75 72 1 0 2 0 0 0


7.01 2.00 2011 38 37 33 0 0 1 0 3 0


7.01 2.00 2012 103 103 103 0 0 0 0 0 0


7.01 2.00 2013 13 13 13 0 0 0 0 0 0


7.01 2.00 2014 38 38 38 0 0 0 0 0 0


7.01 2.00 2015 55 55 52 1 0 0 0 0 2


7.01 2.00 2016 78 78 75 0 3 0 0 0 0


7.01 2.00 2017 0 0 0 0 0 0 0 0 0


7.01 2.00 2018 21 18 17 0 0 0 0 0 1


7.01 2.00 2019 46 41 38 0 0 1 0 0 2


7.01 2.00 2020 43 42 42 0 0 0 0 0 0


7.01 2.00 2021 32 32 26 0 0 5 0 0 1


7.01 2.00 2022 32 32 32 0 0 0 0 0 0


7.01 2.00 2023 0 0 0 0 0 0 0 0 0


7.01 2.00 2024 91 91 89 0 0 1 0 0 1


7.01 2.00 2025 36 36 36 0 0 0 0 0 0


7.01 2.00 2026 85 84 82 0 0 1 0 0 1


7.01 2.00 2027 43 43 41 0 1 1 0 0 0


7.01 2.00 2028 38 35 34 1 0 0 0 0 0


7.01 2.00 2029 30 30 30 0 0 0 0 0 0


7.01 2.00 2030 44 44 44 0 0 0 0 0 0
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HISPANIC OR LATINO BLOCK DENSITY


Total 
White, 
Hispanic


Black, 
Hispanic


AIAN, 
Hispanic


Asian, 
Hispanic


NHOPI, 
Hispanic


Other, 
Hispanic


Two or More 
Races, 
Hispanic Size of Block (acres)


Population Density of Block 
(people/acre)


0 0 0 0 0 0 0 0 8.1 5.9


0 0 0 0 0 0 0 0 5.0 6.4


0 0 0 0 0 0 0 0 2.3 13.0


0 0 0 0 0 0 0 0 0.8 14.3


1 1 0 0 0 0 0 0 5.9 8.3


0 0 0 0 0 0 0 0 5.3 4.5


0 0 0 0 0 0 0 0 1.9 0.0


0 0 0 0 0 0 0 0 8.6 9.7


0 0 0 0 0 0 0 0 8.0 7.0


0 0 0 0 0 0 0 0 67.0 2.4


0 0 0 0 0 0 0 0 15.5 8.0


9 6 0 0 0 0 2 1 1.7 20.4


0 0 0 0 0 0 0 0 8.1 12.8


0 0 0 0 0 0 0 0 5.5 5.8


0 0 0 0 0 0 0 0 9.9 8.4


0 0 0 0 0 0 0 0 7.4 6.3


0 0 0 0 0 0 0 0 2.3 16.0


0 0 0 0 0 0 0 0 4.4 17.2


1 1 0 0 0 0 0 0 1.3 29.8


0 0 0 0 0 0 0 0 8.8 11.7


0 0 0 0 0 0 0 0 22.3 0.6


0 0 0 0 0 0 0 0 1.7 22.4


0 0 0 0 0 0 0 0 1.7 32.5


0 0 0 0 0 0 0 0 2.4 32.3


0 0 0 0 0 0 0 0 0.8 0.0


3 0 0 0 0 0 1 2 1.0 21.4


5 5 0 0 0 0 0 0 1.7 26.7


1 1 0 0 0 0 0 0 1.8 23.6


0 0 0 0 0 0 0 0 3.0 10.7


0 0 0 0 0 0 0 0 4.1 7.8


0 0 0 0 0 0 0 0 10.6 0.0


0 0 0 0 0 0 0 0 9.1 10.0


0 0 0 0 0 0 0 0 7.1 5.1


1 1 0 0 0 0 0 0 8.6 9.9


0 0 0 0 0 0 0 0 4.4 9.8


3 0 0 0 0 0 3 0 4.8 8.0


0 0 0 0 0 0 0 0 8.9 3.4


0 0 0 0 0 0 0 0 3.8 11.5
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LOCATION NOT HISPANIC OR LATINO


Tract
Block 
Group Block


Total 
Population


Total Not 
Hispanic


White, Not 
Hispanic


Black, Not 
Hispanic


AIAN, Not 
Hispanic


Asian, Not 
Hispanic


NHOPI, Not 
Hispanic


Other, Not 
Hispanic


Two or More 
Races, Not 
Hispanic


P4. HISPANIC OR LATINO, AND NOT HISPANIC OR LATINO BY RACE [73] ‐ Universe: Total population


Data Set: Census 2000 Summary File 1 (SF 1) 100‐Percent Data  


Note: read sheets over then down


7.01 2.00 2031 0 0 0 0 0 0 0 0 0


7.01 2.00 2032 43 43 35 0 6 2 0 0 0


7.01 2.00 2033 0 0 0 0 0 0 0 0 0


7.01 2.00 2034 0 0 0 0 0 0 0 0 0


7.01 2.00 2035 0 0 0 0 0 0 0 0 0


7.01 2.00 2036 0 0 0 0 0 0 0 0 0


7.01 2.00 2037 24 24 20 1 0 3 0 0 0


7.01 2.00 2038 44 44 44 0 0 0 0 0 0


7.01 2.00 2039 38 30 23 0 0 1 0 0 6


7.01 2.00 2040 0 0 0 0 0 0 0 0 0


7.01 2.00 2041 0 0 0 0 0 0 0 0 0


7.01 3.00 3000 176 175 169 0 0 0 0 0 6


7.01 3.00 3001 7 7 7 0 0 0 0 0 0


7.01 3.00 3002 65 53 53 0 0 0 0 0 0


7.01 3.00 3003 257 254 239 5 0 7 1 0 2


7.01 3.00 3004 28 28 28 0 0 0 0 0 0


7.01 3.00 3005 43 43 43 0 0 0 0 0 0


7.01 3.00 3006 13 13 13 0 0 0 0 0 0


7.01 3.00 3007 46 46 46 0 0 0 0 0 0


7.01 3.00 3999 0 0 0 0 0 0 0 0 0


7.02 1.00 1000 92 82 65 5 0 10 1 0 1


7.02 1.00 1001 1648 1589 1343 48 10 159 5 0 24


7.02 1.00 1002 0 0 0 0 0 0 0 0 0


7.02 1.00 1003 0 0 0 0 0 0 0 0 0


7.02 1.00 1004 251 250 217 0 8 24 0 1 0


7.02 1.00 1005 419 394 338 2 0 52 1 0 1


7.02 1.00 1006 842 812 639 13 6 136 9 2 7


7.02 1.00 1007 0 0 0 0 0 0 0 0 0


7.02 1.00 1008 0 0 0 0 0 0 0 0 0


7.02 1.00 1009 82 79 58 1 3 15 0 0 2


7.02 1.00 1010 0 0 0 0 0 0 0 0 0


7.02 1.00 1011 0 0 0 0 0 0 0 0 0


7.02 1.00 1012 0 0 0 0 0 0 0 0 0


7.02 1.00 1013 0 0 0 0 0 0 0 0 0


7.02 1.00 1014 0 0 0 0 0 0 0 0 0


7.02 2.00 2000 0 0 0 0 0 0 0 0 0


7.02 2.00 2001 0 0 0 0 0 0 0 0 0


7.02 2.00 2002 113 102 100 0 1 0 1 0 0
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HISPANIC OR LATINO BLOCK DENSITY


Total 
White, 
Hispanic


Black, 
Hispanic


AIAN, 
Hispanic


Asian, 
Hispanic


NHOPI, 
Hispanic


Other, 
Hispanic


Two or More 
Races, 
Hispanic Size of Block (acres)


Population Density of Block 
(people/acre)


0 0 0 0 0 0 0 0 4.5 0.0


0 0 0 0 0 0 0 0 3.2 13.4


0 0 0 0 0 0 0 0 5.1 0.0


0 0 0 0 0 0 0 0 4.9 0.0


0 0 0 0 0 0 0 0 3.3 0.0


0 0 0 0 0 0 0 0 8.8 0.0


0 0 0 0 0 0 0 0 3.3 7.2


0 0 0 0 0 0 0 0 6.2 7.1


8 8 0 0 0 0 0 0 4.4 8.6


0 0 0 0 0 0 0 0 2.7 0.0


0 0 0 0 0 0 0 0 1.2 0.0


1 1 0 0 0 0 0 0 69.3 2.5


0 0 0 0 0 0 0 0 4.0 1.8


12 12 0 0 0 0 0 0 4.5 14.4


3 1 0 0 1 0 0 1 148.7 1.7


0 0 0 0 0 0 0 0 0.7 39.2


0 0 0 0 0 0 0 0 9.1 4.7


0 0 0 0 0 0 0 0 2.3 5.7


0 0 0 0 0 0 0 0 5.1 9.0


0 0 0 0 0 0 0 0 10.2 0.0


10 9 0 0 0 0 1 0 100.4 0.9


59 25 2 1 6 0 23 2 18.5 89.1


0 0 0 0 0 0 0 0 11.8 0.0


0 0 0 0 0 0 0 0 11.6 0.0


1 0 0 0 0 0 1 0 87.9 2.9


25 10 0 1 0 0 11 3 18.7 22.4


30 17 0 0 0 2 4 7 23.0 36.6


0 0 0 0 0 0 0 0 0.9 0.0


0 0 0 0 0 0 0 0 1.1 0.0


3 3 0 0 0 0 0 0 0.1 939.7


0 0 0 0 0 0 0 0 0.4 0.0


0 0 0 0 0 0 0 0 0.3 0.0


0 0 0 0 0 0 0 0 2.5 0.0


0 0 0 0 0 0 0 0 2.6 0.0


0 0 0 0 0 0 0 0 3.4 0.0


0 0 0 0 0 0 0 0 42.9 0.0


0 0 0 0 0 0 0 0 12.7 0.0


11 4 0 0 0 0 7 0 11.1 10.2
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LOCATION NOT HISPANIC OR LATINO


Tract
Block 
Group Block


Total 
Population


Total Not 
Hispanic


White, Not 
Hispanic


Black, Not 
Hispanic


AIAN, Not 
Hispanic


Asian, Not 
Hispanic


NHOPI, Not 
Hispanic


Other, Not 
Hispanic


Two or More 
Races, Not 
Hispanic


P4. HISPANIC OR LATINO, AND NOT HISPANIC OR LATINO BY RACE [73] ‐ Universe: Total population


Data Set: Census 2000 Summary File 1 (SF 1) 100‐Percent Data  


Note: read sheets over then down


7.02 2.00 2003 64 62 61 1 0 0 0 0 0


7.02 2.00 2004 200 193 190 0 1 1 0 1 0


7.02 2.00 2005 333 327 309 0 1 10 1 0 6


7.02 2.00 2006 0 0 0 0 0 0 0 0 0


7.02 2.00 1000 0 0 0 0 0 0 0 0 0


8.00 1.00 1001 0 0 0 0 0 0 0 0 0


8.00 1.00 1002 276 274 251 2 1 18 1 0 1


8.00 1.00 1003 111 105 95 0 3 6 0 0 1


8.00 1.00 1004 146 144 120 0 0 20 0 0 4


8.00 1.00 1005 416 411 383 2 0 21 0 0 5


8.00 1.00 1006 213 206 184 4 1 14 0 0 3


8.00 1.00 1007 165 157 153 0 0 3 1 0 0


8.00 1.00 1008 225 206 201 0 0 5 0 0 0


8.00 1.00 2000 0 0 0 0 0 0 0 0 0


8.00 2.00 2001 106 100 95 5 0 0 0 0 0


8.00 2.00 2004 104 102 99 0 1 1 0 0 1


8.00 2.00 2005 0 0 0 0 0 0 0 0 0


8.00 2.00 2006 304 293 289 0 0 2 1 0 1


8.00 2.00 2007 176 146 137 1 1 1 5 0 1


8.00 4.00 4000 233 186 179 0 0 2 0 0 5


8.00 4.00 4001 212 134 117 0 13 3 1 0 0


8.00 4.00 4004 144 130 125 1 0 3 0 0 1


8.00 4.00 4005 78 58 57 1 0 0 0 0 0


8.00 4.00 4006 0 0 0 0 0 0 0 0 0


8.00 4.00 4007 94 90 83 2 2 1 0 0 2


9.00 1.00 1000 378 321 301 7 4 5 0 0 4


9.00 1.00 1001 89 86 84 0 0 2 0 0 0


9.00 1.00 1002 227 220 215 0 0 3 2 0 0


9.00 1.00 1003 0 0 0 0 0 0 0 0 0


9.00 1.00 1004 2 1 1 0 0 0 0 0 0


9.00 1.00 1005 181 165 158 2 0 3 2 0 0


9.00 1.00 1006 77 72 68 0 0 1 0 2 1


9.00 1.00 1007 12 11 10 0 0 1 0 0 0


9.00 1.00 1008 76 70 52 0 1 12 0 0 5


9.00 1.00 1009 78 58 58 0 0 0 0 0 0


9.00 1.00 1010 57 46 46 0 0 0 0 0 0


9.00 1.00 1011 39 39 38 0 1 0 0 0 0


9.00 1.00 1012 78 69 61 0 0 3 4 0 1


Table P4. Page 11 of 14







HISPANIC OR LATINO BLOCK DENSITY


Total 
White, 
Hispanic


Black, 
Hispanic


AIAN, 
Hispanic


Asian, 
Hispanic


NHOPI, 
Hispanic


Other, 
Hispanic


Two or More 
Races, 
Hispanic Size of Block (acres)


Population Density of Block 
(people/acre)


2 2 0 0 0 0 0 0 5.1 12.4


7 7 0 0 0 0 0 0 5.4 36.7


6 6 0 0 0 0 0 0 54.8 6.1


0 0 0 0 0 0 0 0 2.4 0.0


0 0 0 0 0 0 0 0 0.7 0.0


0 0 0 0 0 0 0 0 0.7 0.0


2 2 0 0 0 0 0 0 11.7 23.6


6 2 0 0 0 0 4 0 11.6 9.6


2 2 0 0 0 0 0 0 11.5 12.7


5 4 0 0 0 0 1 0 11.1 37.4


7 2 0 0 0 0 4 1 11.4 18.7


8 0 0 0 0 0 5 3 11.7 14.1


19 8 0 1 0 0 6 4 9.8 22.9


0 0 0 0 0 0 0 0 1.9 0.0


6 6 0 0 0 0 0 0 11.5 9.2


2 1 0 0 0 0 0 1 11.5 9.0


0 0 0 0 0 0 0 0 11.8 0.0


11 6 0 0 0 0 3 2 11.9 25.6


30 13 0 0 0 0 11 6 11.7 15.0


47 28 0 0 0 0 16 3 10.3 22.7


78 37 7 7 0 0 22 5 10.4 20.4


14 1 0 0 0 0 13 0 11.4 12.6


20 0 0 0 0 0 20 0 9.3 8.4


0 0 0 0 0 0 0 0 0.8 0.0


4 0 0 0 0 0 4 0 8.1 11.6


57 32 1 1 0 0 7 16 29.0 13.0


3 3 0 0 0 0 0 0 4.6 19.2


7 5 0 0 0 0 2 0 5.6 40.6


0 0 0 0 0 0 0 0 18.7 0.0


1 1 0 0 0 0 0 0 3.4 0.6


16 11 0 0 0 0 5 0 18.5 9.8


5 5 0 0 0 0 0 0 14.2 5.4


1 1 0 0 0 0 0 0 1.1 11.4


6 0 0 0 0 0 0 6 12.2 6.2


20 3 0 0 0 0 16 1 11.3 6.9


11 0 0 0 0 0 11 0 7.1 8.0


0 0 0 0 0 0 0 0 1.4 27.3


9 6 0 0 0 0 0 3 8.4 9.2
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LOCATION NOT HISPANIC OR LATINO


Tract
Block 
Group Block


Total 
Population


Total Not 
Hispanic


White, Not 
Hispanic


Black, Not 
Hispanic


AIAN, Not 
Hispanic


Asian, Not 
Hispanic


NHOPI, Not 
Hispanic


Other, Not 
Hispanic


Two or More 
Races, Not 
Hispanic


P4. HISPANIC OR LATINO, AND NOT HISPANIC OR LATINO BY RACE [73] ‐ Universe: Total population


Data Set: Census 2000 Summary File 1 (SF 1) 100‐Percent Data  


Note: read sheets over then down


9.00 1.00 1015 194 172 162 1 0 2 5 0 2


9.00 1.00 1016 138 138 135 0 0 1 0 0 2


9.00 1.00 1017 20 20 20 0 0 0 0 0 0


11.02 1.00 1000 966 954 928 1 1 15 1 0 8


11.02 1.00 1001 10 10 10 0 0 0 0 0 0


11.02 1.00 1002 0 0 0 0 0 0 0 0 0


11.02 1.00 1003 0 0 0 0 0 0 0 0 0


11.02 1.00 1004 37 37 37 0 0 0 0 0 0


11.02 1.00 1005 31 31 31 0 0 0 0 0 0


11.02 1.00 1006 53 53 52 0 0 0 0 0 1


11.02 1.00 1007 42 42 42 0 0 0 0 0 0


11.02 1.00 1008 2 2 2 0 0 0 0 0 0


11.02 1.00 1009 0 0 0 0 0 0 0 0 0


11.02 1.00 1010 0 0 0 0 0 0 0 0 0


16.00 1.00 1024 2 2 2 0 0 0 0 0 0


16.00 1.00 1035 0 0 0 0 0 0 0 0 0


16.00 1.00 1036 0 0 0 0 0 0 0 0 0


16.00 1.00 1037 0 0 0 0 0 0 0 0 0


16.00 1.00 1057 0 0 0 0 0 0 0 0 0
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HISPANIC OR LATINO BLOCK DENSITY


Total 
White, 
Hispanic


Black, 
Hispanic


AIAN, 
Hispanic


Asian, 
Hispanic


NHOPI, 
Hispanic


Other, 
Hispanic


Two or More 
Races, 
Hispanic Size of Block (acres)


Population Density of Block 
(people/acre)


22 18 0 0 0 0 3 1 22.6 8.6


0 0 0 0 0 0 0 0 9.5 14.5


0 0 0 0 0 0 0 0 1.9 10.7


12 9 0 0 0 0 3 0 430.6 2.2


0 0 0 0 0 0 0 0 1.0 10.1


0 0 0 0 0 0 0 0 0.4 0.0


0 0 0 0 0 0 0 0 0.3 0.0


0 0 0 0 0 0 0 0 9.5 3.9


0 0 0 0 0 0 0 0 3.9 8.0


0 0 0 0 0 0 0 0 7.6 6.9


0 0 0 0 0 0 0 0 4.6 9.1


0 0 0 0 0 0 0 0 1.6 1.3


0 0 0 0 0 0 0 0 3.8 0.0


0 0 0 0 0 0 0 0 0.4 0.0


0 0 0 0 0 0 0 0 70987.2 0.0


0 0 0 0 0 0 0 0 15.3 0.0


0 0 0 0 0 0 0 0 27.1 0.0


0 0 0 0 0 0 0 0 47387.6 0.0


0 0 0 0 0 0 0 0 3.4 0.0
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QT-P34. Poverty Status in 1999 of Individuals:  2000 
Data Set: Census 2000 Summary File 3 (SF 3) - Sample Data 
Geographic Area: Cache County, Utah 


NOTE: Data based on a sample except in P3, P4, H3, and H4. For information on confidentiality protection, sampling error, 
nonsampling error, definitions, and count corrections see http://factfinder.census.gov/home/en/datanotes/expsf3.htm.  


  
All individuals for whom poverty status is determined 89,206 12,017 13.5 


Under 18 years 28,398 2,875 10.1 
Related children under 18 years 28,295 2,776 9.8 


In married-couple families 25,068 1,713 6.8 
In families with female householder, no husband present 2,583 984 38.1 


Related children under 6 years 10,413 1,266 12.2 
In married-couple families 9,466 888 9.4 
In families with female householder, no husband present 667 332 49.8 


Related children 5 to 17 years 19,363 1,718 8.9 
In married-couple families 16,877 934 5.5 
In families with female householder, no husband present 2,073 740 35.7 


65 years and over 6,165 380 6.2 
  


Citizen 84,584 10,558 12.5 
Not a citizen 4,622 1,459 31.6 


  
Unrelated individuals for whom poverty status is 
determined 13,156 6,003 45.6 


Male 5,968 2,497 41.8 
Mean income deficit (dollars) 4,938 (X) (X) 


Female 7,188 3,506 48.8 
Mean income deficit (dollars) 4,786 (X) (X) 


  
65 years and over 1,656 210 12.7 


Living alone 1,527 188 12.3 
Male 335 19 5.7 
Female 1,192 169 14.2 


  
All individuals below:   


50 percent of poverty level 5,393 (X) (X) 
125 percent of poverty level 16,416 (X) (X) 
130 percent of poverty level 17,512 (X) (X) 


Children under 18 years 4,868 (X) (X) 
Children 5 to 17 years 3,028 (X) (X) 


150 percent of poverty level 21,522 (X) (X) 
175 percent of poverty level 27,271 (X) (X) 
185 percent of poverty level 29,528 (X) (X) 


Children under 18 years 9,483 (X) (X) 
Children 5 to 17 years 5,838 (X) (X) 


200 percent of poverty level 33,033 (X) (X) 


 
Poverty Status 


 
Number  


Percent 
below 


poverty 
level 


All
income


levels


Below
poverty


level


(X) Not applicable. 
Source: U.S. Census Bureau, Census 2000 Summary File 3, Matrices PCT49, PCT50, PCT51, PCT52, PCT53, PCT54, and 
PCT55. 
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Chapter 6:  Consultation and Public 
Participation 


6.1 Introduction 
This chapter describes the public and agency coordination efforts for the Logan Northern 
Canal Reconstruction EIS. The intent of this EIS is to propose a solution that would re-
establish the delivery of irrigation water to the canal’s shareholders. 


6.2 Chronology 
Table 6-1 lists the chronology of public notifications and meetings during the EIS process. 
The meetings are described in detail in various sections of this chapter. 


Table 6-1. Public Notifications and Meetings 


Date Type Purpose 


July 28, 2010 Press release Announce scoping meeting 
August 11, 2010 Public meeting Review options and ask for comments 
August 11, 2010 Agency meeting Review options and ask for comments 
August 25, 2010 RDCC notice Announce scoping period end 
October 7, 2010 Press release Announce alternatives for study 
December 15, 2010 Agency meeting Update agencies on alternatives 
Ongoing Website  Post relevant materials for public review 
March 17, 2011  Federal Register notice 


of availability 
Announce availability of Draft EIS 


March 24, 2011 Press release  Announce release of Draft EIS 
March 29, 2011 Joint council meeting Present Draft EIS to city/county councils 
March 31, 2011 Public meeting Review Draft EIS 
April 2, 2011 RDCC notice Announce Draft EIS comment period end 
August 26, 2011 (estimate) Federal Register notice 


of availability 
Announce availability of Final EIS 
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6.3 Scoping 


6.3.1 Notice of Intent 


A notice of intent was published in the Federal Register on July 22, 2010. This began the 
scoping period for the Logan Northern Canal Reconstruction Project. This notice alerts 
Federal agencies of NRCS’s intent to study the canal. 


6.3.2 Consultations 


NEPA specifies that the lead agency should identify 
potential cooperating agencies early in the EIS process. 
Concurrent with the development of the notice of intent, 
NRCS identified two potential cooperating agencies for 
the project. In July 2010, the project team sent invitation 
letters to USACE and USFS requesting their participation 
as cooperating agencies. 


Typically, agencies with a high number of resources in a 
project area that could be affected by certain actions of 
the project are contacted early in the scoping process and 
asked to team on the project as cooperating agencies. 


In addition to USACE and USFS, NRCS also contacted 
representatives of the following other Federal agencies, 
State agencies, and local governments and agencies: 


• Federal Highway Administration 
• U.S. Environmental Protection Agency 
• U.S. Fish and Wildlife Service 
• Utah Department of Transportation 
• Utah Division of State History 
• Utah Division of Water Quality 
• Utah Division of Water Resources 


• Utah Division of Water Rights 
• Utah Division of Wildlife Resources 
• Cache County 
• City of Hyde Park 
• City of Logan 
• City of North Logan 
• City of Smithfield 


6.3.3 Scoping Meeting 


Federal and State agency and tribal representatives were invited to attend an agency scoping 
meeting and were invited to provide comments regarding possible concerns or considerations 
for the resource areas under their authority. The agency scoping meeting was held on August 
11, 2010, at the NRCS offices in Salt Lake City, Utah. NRCS sent meeting invitations to 
Federal, State, and local agencies on July 27, 2010. The purposes of the scoping meeting 
were to introduce attendees to the project and to request comments from the agencies 
regarding the scope of the Logan Northern Canal Reconstruction EIS. 


What is a cooperating agency? 


A cooperating agency is any 
Federal agency, other than a lead 
agency, that has jurisdiction by 
law or special expertise with 
respect to any environmental 
impact associated with the 
proposed action or an alternative 
for legislation or another major 
Federal action significantly 
affecting the quality of the human 
environment. 
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The meeting was also held to gain information from each agency on the resource(s) under 
their jurisdiction in the study area that could be affected by the project; identify any issues 
that should be analyzed in the EIS; and determine if project construction would require any 
permits or approvals. In addition to the NRCS team, the following agency representatives 
attended the meeting: 


• Jennefer Parker, USFS – Logan Ranger District 
• Julie Hubbard, USFS 
• Jason Gipson, USACE 
• John Derinzy, USACE 
• Rex Harris, Utah Department of Transportation 
• Daren Rasmussen, Utah Division of Water Rights – Streams 
• Michael Allred, Utah Division of Water Quality – Watershed Protection Section 
• Tom Cox, Utah Division of Water Resources 
• Bob Fotheringham, Cache County 


The following agencies submitted comments during the scoping period: 


• U.S. Environmental Protection Agency 
• National Park Service 
• USACE 
• USFS 
• Cache County 
• City of Logan 


In summary, agency representatives submitted comments about the following subjects: 


• Project schedule 
• Process 
• Alternatives 
• Impacts to aesthetics 
• Impacts to energy and utilities 
• Impacts to recreation 
• Impacts to water rights and access 
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6.4 Public Participation during Planning 
Public scoping is the key component to the environmental review process. NRCS relies on 
public comments to help identify issues as well as to help gauge public sentiment about the 
proposed improvements. Because the project could affect private property owners in the 
study area, NRCS used a combination of methods to notify the public about the project and to 
gather input. For a complete description of public participation during the planning process, 
see Appendix A, Scoping Summary Report. 


6.4.1 Consultations and Meetings 


Although the scoping period for the Logan Northern Canal Reconstruction EIS was initiated 
with the Federal Register notice on July 22, 2010, NRCS assumed that the general public 
would not be aware of the project without additional outreach to the neighboring 
communities. The following methods were used to notify the general public of the public 
scoping activities and public scoping meeting: 


• Advertisements in the Logan Herald Journal 
• Advertisements in the Salt Lake Tribune and Deseret News 
• Announcements on the websites for Cache County, City of Logan, City of North 


Logan, and City of Hyde Park 
• Announcements posted in local libraries 
• Announcement on the NRCS website 


NRCS held a public scoping meeting on August 11, 2010, at the Bridgerland Applied 
Technology College in Logan, Utah. The meeting was semi-formal with a 10-minute 
presentation given two times during the evening. In addition, informational boards, maps, and 
handouts were available to view. About 150 residents, business owners, community 
members, and local government officials attended the meeting. 


Meeting attendees were encouraged but not required to sign in as they entered the meeting 
room. Each participant was given a comment sheet and an informational handout detailing 
the display materials, information about how to submit comments, and contact information 
for the project team. Attendees were encouraged to listen to the presentation, review displays 
about the project, and submit questions or comments about the materials provided and the 
project. Displays included the following: 


• Map and description of possible options 
• A statement of the preliminary purpose of and need for the project 
• A definition of the EWPP 
• An overview of the NEPA process 
• A project schedule 
• Example topics for comment 
• Details on how to submit a comment 
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Project team members were available between the formal presentations to help answer 
questions and provide information. In addition to the comment forms that were distributed to 
attendees as they arrived, additional comment forms were available at tables around the room 
along with comment boxes. Attendees also had the option of giving their comments verbally 
to a court reporter or submitting comments by e-mail or U.S. mail. The e-mail and website 
addresses were listed on the comment form. Attendees submitted 16 written comment cards 
and nine comments through the court reporter. 


6.4.2 Handling of Scoping Comments 


Once the official scoping period ended on August 31, 2010, agencies and the public were 
welcome to submit comments on the process. NRCS considered these comments as 
appropriate during preparation of the Draft EIS. The next formal comment period for the 
project started with the release of the Draft EIS on March 17, 2011. See Section 6.5.3, 
Comments on the Draft EIS, for information about comments on the Draft EIS. 


Table 6-2 summarizes the scoping comments received by affiliation (for a complete summary 
of comments received during scoping, see Appendix A, Scoping Summary Report). The 
information available to the public included possible options that NRCS had considered. 
NRCS used the information gathered during the scoping process to identify other options that 
were considered further during the EIS process. 


Many of the comments received during scoping were specific to the options presented during 
scoping, which were called Option 1 (US 89), Option 2 (Lundstrom Park), Option 3 (Canyon 
Road), and Option 4 (3100 North). NRCS used the information gathered during scoping to 
further define potential project options and also used the information as appropriate as it 
completed the EIS. Agencies and the public continued to submit comments on the Logan 
Northern Canal Reconstruction project (see Section 6.5.3, Comments on the Draft EIS). The 
project team considered these comments as it completed the Draft EIS. 


Table 6-2. Scoping Comments Received by 
Affiliation 


Affiliation  Number Percent of Total 


Individuala  92  91% 
Federal agency  4   4% 
Local government  3   3% 
Nongovernmental 


organization 
 2 


 
 2% 


a Some individuals submitted more than one comment letter, e-mail, or 
comment form. Each submission is considered to be a stand-alone 
comment. 
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6.5 Draft EIS 
The project team prepared a Draft EIS and held a public meeting to review the results with 
the public and ask for comments. NRCS also distributed a press release to local news 
agencies to announce the availability of the Draft EIS, and EPA published a notice of 
availability in the Federal Register on March 17, 2011. In addition, NRCS published a 
meeting announcement in the Herald Journal, Salt Lake Tribune, and Deseret News. 


The Draft EIS is available in electronic format on the project website, 
www.ut.nrcs.usda.gov/programs/EWP/LNCRP. The public was able to review the document 
online, at local public libraries, at NRCS offices, and at the Cache County office. 


6.5.1 List of Agencies, Organizations and Persons to Whom Copies 
of the Draft EIS Were Sent 


NRCS distributed copies of the Draft EIS to cooperating agencies, local agencies, and public 
libraries. Other interested parties received notices of availability, which included a link to an 
electronic version of the Draft EIS on the project website. See Chapter 8, Distribution, for the 
list of agencies, organizations, and persons to whom a notice of availability or a copy of the 
Draft EIS was sent. 


6.5.2 Public Meeting for the Draft EIS 


NRCS held a public open house for the Draft EIS on 
March 31, 2011, at Bridgerland Applied Technology 
College West Campus, 1000 West 1400 North, Logan, 
Utah. NRCS invited people to attend any time between 
5:30 PM and 7:30 PM. People who attended the 
meeting were able to provide written comments or oral 
comments to a court reporter. Additionally, NRCS gave 
a presentation about the Draft EIS at a joint council 
meeting (a meeting of the Cache County Council and 
councils of the Cities of Logan, North Logan, Hyde Park, and Smithfield) on March 29, 2011, 
at 7 PM in the Cache County Council Chambers. 


6.5.3 Comments on the Draft EIS 


NRCS encouraged comments on the Draft EIS through e-mail and U.S. mail as well as at the 
public meeting. The official comment period ran from March 17, 2011, to May 2, 2011. 
NRCS received a total of 58 individual comment letters, e-mails, comment forms, or oral 
comments (which were recorded at the open house by a court reporter). Table 6-3 
summarizes the number of scoping comments received by affiliation.  



http://www.ut.nrcs.usda.gov/programs/EWP/LNCRP�
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Table 6-3. Draft EIS Comments Received by 
Affiliation 


Affiliation  Number Percent of Total 


Individual  51  88% 
Federal or State agency  4  7% 
Local government  3  5% 


Many of the comments were specific to the options presented during scoping. Other 
comments focused on the alternatives studied in the Draft EIS and conclusions about the 
alternatives, potential effects on the environment, and potential effects on hydropower 
generation. The following list summarizes the general categories of comments that NRCS 
received on the Draft EIS. See Chapter 12, Comments on the Draft EIS, for copies of the 
comments received. 


• Alternatives: comments regarding options not studied in detail, general support for 
specific alternatives, and general opposition to specific alternatives 


• Preference to leave affected canals open for reasons related to recreation, quality of 
life, and wildlife 


• Concern regarding vegetation removal along affected canals and how that might 
affect quality of life and habitat along the canals 


• Concern regarding loss of recreational use of canal easements 


• Concern regarding safety of canal system (safe conveyance of water and emergency 
response planning), especially in areas that are historically unstable 


• Comments about the potential effects of changed Logan River flows on hydropower 
generation by the City of Logan and on the river ecosystem 


• Comments about the value of hydropower generation 


• Concerns and questions regarding the removal of structures from 14 properties that 
are in an area of historic landslide activity 


• Comments regarding project costs and project funding 


• Comments about canal system management and concern about statements by and 
planning of canal companies 


• Concern about continued service to shareholders along the LN Canal upstream of 
about 400 North 


• Comments about the alternatives’ technical details such as pipe sizes, queues, and 
materials 
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• Disagreement with conclusions presented in the Draft EIS 


• Comments regarding acquisition of easements to complete construction 


• Comments about community disruption 


• Comments about changes related to secondary benefits such as stormwater 
conveyance and seepage 


• Comments about stabilizing the landslide area along the Logan Bluff 


NRCS used the information gathered from comments on the Draft EIS to make changes to 
this Final EIS as appropriate. See Section S.1.2, Changes from the Draft EIS, for a list of 
changes that NRCS made for this Final EIS. All of the comments received and responses to 
those comments are contained in Chapter 12, Comments on the Draft EIS. 


6.6 Final EIS 
NRCS notified the public and interested agencies of the availability of this Final EIS using 
the project website, the Federal Register, the State of Utah’s Resource Development 
Coordinating Committee, and local newspapers. The notice of availability includes 
information about where interested parties can view the Final EIS. 


See Chapter 8, Distribution, for the list of agencies, organizations, and persons to whom a 
notice of availability or a copy of the Final EIS was sent. 


6.7 Record of Decision (ROD) 
NRCS will consider comments on this Final EIS as it completes a ROD for the project. 
NRCS will not respond to comments on the Final EIS. The ROD will identify the selected 
alternative, specify reasons why NRCS chose the selected alternative, disclose what NRCS 
expects will be the project-related impacts of the selected alternative, and list any mitigation 
commitments associated with the selected alternative. The earliest date when NRCS can file 
the ROD is 30 days after the release of the Final EIS. 


If the selected alternative would require other Federal actions such as Federal permits or 
authorizations, then the permitting or authorizing agencies can use the Final EIS to compile 
their decision documents as appropriate. 


 





		Chapter 6:  Consultation and Public Participation

		6.1 Introduction

		6.2 Chronology

		6.3 Scoping

		6.3.1 Notice of Intent

		6.3.2 Consultations

		6.3.3 Scoping Meeting



		6.4 Public Participation during Planning

		6.4.1 Consultations and Meetings

		6.4.2 Handling of Scoping Comments



		6.5 Draft EIS

		6.5.1 List of Agencies, Organizations and Persons to Whom Copies of the Draft EIS Were Sent

		6.5.2 Public Meeting for the Draft EIS

		6.5.3 Comments on the Draft EIS



		6.6 Final EIS

		6.7 Record of Decision (ROD)








USFS Uinta-Wasatch-Cache Sensitive Species List
Obtained from USFS in August 2010
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Astragalus desereticus (Threatened) Desert milkvetch ? Potential habitat exists but none found on forest system lands. G1 S1


Phacelia argillacea (Endangered) Clay phacelia  ? Potential habitat exists. Augmented populations located on forest system lands as per Recovery Plan. G1 S1


Primula maguirei  (Threatened) Maguire's primrose X Logan Canyon endemic, 14 populations located on the Laketown/Fishhaven dolomite formation in Logan Canyon. G1 S1


Spiranthes diluvialis  (Threatened) Ute Ladies' tresses ? ? X
One known population in Diamond Fork, limited potential habitat elsewhere on forest. Habitat surveyed but no 
further populations found.


G1 S1


Angelica wheeleri  Wheelers Angelica X X X X X 11 occurrences in six Utah counties: Cache, Salt Lake, Utah, Juab, Sevier, and Piute. G2 S2


Astragalus jejunus var. jejunus
Starvling milkvetch ?


Known populations near FS boundary. Potential habitat on forest surveyed, none found. Defer to Caribou‐Targhee 
NF.


Botrychium crenulatum
Crenulate moonwort X ? ? X ?


Saturated soils of seeps, spruce forests, stabilized margins of streams, among dense herbaceous vegetation, 3000‐
6000 feet.


G3 S1


Botrychium lineare
Slender moonwort ? X ? ? ?


Historic population on Salt Lake Ranger district has not been relocated, potential habitat across the entire forest 
in riparian areas above 9000 feet .


G1 S1


Corydalis caseana spp. brachycarpa  Wasatch fitweed ? X X X ? ? Mid‐mountain along streams anywhere on forest from 6200‐10000 feet. G5 T2 S2


Cypripedium fasciculatum Brownie lady's slipper X ? X ? X X Highly shaded areas of conifer stands, less often in open rocky areas 8000‐9600 feet. G4 S1


Cypripedium  parviflorum (Cypripedium calceolus var.  Lesser yellow lady's slipper X Shady moist soils 4400‐5280 feet. Two known locations, only one on federal land. G5 S1


Dodecatheon utahense Wasatch shooting star X Shady, moist places in cracks and crevices of rock outcrops, often in the spray of waterfalls. G1 S1


Draba brachystylis Wasatch draba X X ? ? Aspen and white fir/Douglas‐fir communities, 5500 – 9800 ft. G1G S1


Draba burkei
Burkes draba ? X ?


Talus slopes in subalpine conifer communities in the Wellsville and northern Wasatch Ranges, 8400‐9700 feet. Box 
Elder/Weber County.


G1 S1


Draba globosa [=D. densifolia var. apiculata] Rockcress draba
X X X X


Alpine tundra and meadows 11000‐12500 feet, mainly in Uinta Mtn Range and in Cottonwood Canyons in Salt 
Lake County.


G3 S2


Draba maguirei
Maguire's draba X X


Talus slopes, rocky outcrops, and meadows in the Bear River Range with Douglas‐fir, mixed conifer and mountain 
brush. Cache, Box Elder, Weber Counties.


G1 S1


Draba santaquinensis Santaquin draba X X In crevices in limestone/dolomite on rock faces in Santaquin and American Fork Canyons. G1 S1
Erigeron cronquistii Cronquist daisy X Crevices in limestone cliffs and talus. Bear River Range endemic, Cache County. G2 S2


Erigeron garrettii Garrets fleabane X X Moist cliff faces and crevices, mainly in limestone. Salt Lake and Wasatch Counties. G2 S2
Eriogonum loganum Logan buckwheat X X Sagebrush/ bunchgrass and rocky outcrop. Limestone soils. Cache, Morgan, and Rich Counties. G2 S2


Ivesia utahensis Utah ivesia ? X X ? X X Arid, steep, highly eroded and eroding slopes. Summit, Utah, Wasatch, Weber Counties. G2 S2


Jamesia americana var. macrocalyx Wasatch jamesia X X Mountain brush and spruce fir, mostly on cliffs and rocky places. G5 T2 S2


Lepidium montanum var. alpinum Wasatch pepperwort X ? Sagebrush and spruce‐fir communities, Salt Lake County. G5? T1 S1


Lesquerella garrettii
Garrets' bladderpod X X


Alpine tundra and spruce‐fir, limestone. Often talus and rock outcrops. Salt Lake and Wasatch Counties.
G2 S2


Papaver radicatum ssp. Kluanense Arctic poppy X X Alpine tundra 9500 feet in Summit and Wasatch Counties. G5 T3T S1


Penstemon compactus Cache beardtongue X X Mountain brush, spruce‐fir, dolomitic/limestone, Cache County. G2 S2


Potentilla cottamii Cottam cinquefoil ? X Rock crevices and ledges in quarzite. Box Elder and Toole Counties. G1 S1
Thelesperma pubescens


Uinta greenthread X
Endemic to foothills of Southern Green River Basin and northern Uinta Range in southwest Wyoming (Uinta and 
Sweetwater counties) and reported for adjacent northeast Utah. G1


S1


Tonestus kingii var. Barnybiani**(Aster kingii)
Wood Aster X X X X X


Douglas‐fir, mountain brush, and cottonwood communities 6000‐10000 feet. Bear River Range and Wasatch 
Range. 


G3 T3 S1


Viola frank‐smithii Frank Smith violet X Endemic to Logan drainage of Bear River Range, Cottonwood canyon (outside Smithfield, UT). G2 S2
Arabis glabra var.furcatipilis


Tower Rockcress X X ? ? ? ? ?
Sagebrush, pinyon juniper, mountain brush, aspen and spruce‐fir communities at 5000‐9600 feet. Cache, Salt
Lake, Weber, Tooele, Summit, Uintah, and Utah Counties.


G3/
4


Artemisia norvegica Spruce wormwood ? ? ? X X Spruce‐fir, lodgepole pine, and alpine tundra 10700‐1200 feet. Summit County.


Cymopterus lapidosus Talus spring parsley X Sagebrush juniper and mountain mahogany at 5970‐6128 feet.


Erigeron arenarioides Sand fleabane X X X X
Crevices in limestone and quartzite outcrops, in maple, oak, limber pine, ivesia, eriogonum communities . 4362‐
9216 feet. Box Elder, Weber, Salt Lake, Toole, Utah Counties.


Penstemon platyphyllus Broadleaf beardtongue X X X
Mountain brush communities at Wasatch  Range, 5000‐8872 feet. Salt Lake, Utah, and Weber Counties.
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March 2010 update 
INTERMOUNTAIN REGION (R4) THREATENED, ENDANGERED, PROPOSED,  


AND, AND SENSITIVE SPECIES 
KNOWN / SUSPECTED DISTRIBUTION BY FOREST 


ENDANGERED 


 Uinta 
Planning 


Area 


Wasatch-
Cache 


Planning 
Area 


MAMMALS    
Black-footed ferret 3/11/67            Mustela nigripes  o 
FISH    
June sucker 3/31/86                     Chasmistes liorus o o 
Bonytail chub 4/23/80                   Gila elegans o o 
Humpback chub 3/11/67              Gila cypha o o 
Colorado pike minnow 3/11/67     Ptychocheilus lucius o o 
Razorback sucker 10/23/91  Xyrauchen texanus (ED 11/22/91) o o 
PLANTS    
Clay phacelia 09/28/78  Phacelia argillacea X  
THREATENED  UIN WC 
MAMMALS    
Canada lynx 4/15/00  Lynx canadensis ? ? 
PLANTS    
Deseret milkvetch 10/20/99 Astragalus desereticus ?  
Maguire's primrose 8/21/85 
 


Primula cusickiana var. maguirei (P. 
maguirei)  X 


Ute ladies' tresses orchid 1/17/92 Spiranthes diluvialis (2/18/92) X ? 
SENSITIVE  UIN W-C 
MAMMALS    
Bighorn Sheep Includes  
 Rocky Mountain bighorn sheep  
California bighorn sheep, and 
 desert bighorn sheep  


Ovis canadensis – 
 (O. c. canadensis), 
 (O. c. californiana)  
(O. c. nelsoni) (7/29/2009) 


X X 


Spotted bat  Euderma maculatum X X 
North American wolverine  Gulo gulo (luscus)  X 
Fisher  Martes pennanti X  


Townsend’s Western Big-Eared Bat  Corynorhinus townsendii 
townsendii X X 


BIRDS    
Bald eagle  Haliaeetus leucocephalus X X 
Boreal owl  Aegolius funereus  X 
Greater sage-grouse Centrocercus urophasianus X X 
Peregrine falcon 3/20/84 Falco peregrinus anatum X X 
Flammulated owl  Otus flammeolus X X 
Three-toed woodpecker  Picoides tridactylus X X 
Great gray owl  Strix nebulosa  X 


Columbian sharp-tailed grouse Tympanuchus phasianellus 
columbianus  X 


Northern goshawk  Accipiter gentilis X X 
Yellow-billed cuckoo  Coccyzus americanus X X 
REPTILES AND AMPHIBIANS    
Columbia spotted frog  Rana luteiventris X X 
Boreal Toad Bufo boreas X X 
FISH    
Colorado River cutthroat trout  Oncorhynchus clarki pleuriticus X X 
Bonneville cutthroat trout  Oncorhynchus clarki utah X X 
Northern Leatherside Chub Lepidomeda copei  X 
Southern Leatherside Chub Lepidomeda aliciae X  
PLANTS    
Wheeler’s angelica Angelica wheeleri X X 
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Dainty moonwort  Botrychium crenulatum X  
Slender moonwort  Botrychium lineare ? X 
Wasatch fitweed 
  


Corydalis caseana spp. 
brachycarpa X X 


Brownie ladyslipper  Cypripedium fasciculatum  X 


Lesser yellow Lady’s slipper 
  


Cypripedium parviflorum 
(Cypripedium calceolus var. 
parviflorum) 


 X 


Wasatch shooting star  Dodecatheon utahense  X 
Wasatch Draba  Draba brachystylis ? X 
Burke’s draba  Draba burkei  X 


Rockcress draba  Draba globosa (=D. densifolia var. 
apiculata) X X 


Maguire draba  Draba maguirei  X 
Santaquin draba  Draba santaquinensis X  
Cronquist daisy  Erigeron cronquistii  X 
Garrett’s fleabane  Erigeron garrettii X X 
Logan buckwheat 
  


Eriogonum loganum (=E. brevicaule 
var. loganum)  X 


Utah ivesia  Ivesia utahensis X X 
Wasatch jamesia 
  


Jamesia americana var. macrocalyx X X 


Wasatch pepperwort 
  


Lepidium montanum var. alpinum ? X 


Garrett bladderpod Lesquerella garrettii X X 
Arctic poppy  Papaver radicatum var. pygmaeum  X 
Cache beardtongue  Penstemon compactus  X 
Cottam cinquefoil  Potentilla cottamii  X 
Uinta green thread  Thelesperma pubescens  X 
Barneby woody aster 
  


Tonestus (=Aster) kingii var. 
barnebyana X  


Smith violet  Viola franksmithii  X 
 


KEY: 
X = known distribution species and/or habitat 
? = suspected or potential habitat 
* = wild and naturally reproducing stocks 
+ = migration corridors only 
o = offsite impacts (e.g. downstream) 
r = reintroduced Central Idaho & Yellowstone 


populations, covered under ESA Section 
10(j), and declared experimental non-
essential populations, and thus are treated 
like "proposed" species 


## = no longer meet "sensitive"criteria (personal 
communication with Forest botanists and 
Dr. Duane Atwood), but no official list 
revision yet 


Dates are dates the Final Rule was published in 
the Federal Register; 


ED = Effective dates are about 30 days later if not 
listed. 


This list was compiled from the following 
sources: 
 
R-4 Vertebrate Sensitive Species List (August 13, 


1990) 
R-4 Sensitive Plant List (April 29, 1994) 
Endangered and Threatened Wildlife and Plants, 


USDA-U.S. Fish & Wildlife Service (August 
20, 1994) 


Northern Goshawk - Listed as a Sensitive 
Species in R4 (October 31, 1991) 


Miscellaneous Federal Registers 
 
 
 
Blue=Added in March 2010 
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From: Paul Chase [pchase@fs.fed.us]
Sent: Friday, October 01, 2010 8:27 AM
To: Michael Duncan; Lee, Susan
Subject: RE: Uinta-Wasatch-Cache species list
Attachments: 2010R4TesListUWCOnly.doc


 
Management Indicator Species (MIS) on the Wasatch-Cache portion of the Forest include:  
Beaver, Northern goshawk, snowshoe hare, and cutthroat trout (either Bonneville or Colorado River depending on 
location).  
 
TES species are found in the attached document.  If you have any questions, please let me know.  
 
Paul Chase 
Fisheries Biologist 
Uinta-Wasatch-Cache National Forest 
(801) 625-5112 ext 114 (Ogden RD) 
(435) 755-3629 (Logan RD) 
pchase@fs.fed.us  
 
 
 


Michael Duncan/R4/USDAFS  


10/01/2010 07:27 AM  


To "Lee, Susan" <Susan.Lee@hdrinc.com>
cc Jennefer L Parker <jenneferparker@fs.fed.us>, "Toler, Trent" 


<Trent.Toler@hdrinc.com>, Paul Chase/R4/USDAFS@FSNOTES
Subject RE: Uinta-Wasatch-Cache species listLink 
 


 
 
Paul Chase is the Fisheries Biologist on the North Zone of the UWCNF - he can also help with the MIS list.  
 
Paul - I forwarded on our list of TES plants, can you help her out on the fish/wildlife and MIS.  
 


"Lee, Susan" <Susan.Lee@hdrinc.com>  


09/30/2010 10:48 AM  


To Michael Duncan <mduncan@fs.fed.us>
cc "Toler, Trent" <Trent.Toler@hdrinc.com>, Jennefer L Parker 


<jenneferparker@fs.fed.us>
Subject RE: Uinta-Wasatch-Cache species list


 


 
 
 
Mike,  
   
Thanks; this is very helpful. Is there a similar list for fish and wildlife (including management indicator species)? Or is there someone 
else in your office who we should contact for that?  
   
Sue  
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Sue Lee 
HDR ONE COMPANY | Many Solutions 


 
3949 South 700 East, Suite 500 | Salt Lake City, UT | 84107 
Phone: 801.743.7811 | Fax: 801.743.7878  
Susan.Lee@hdrinc.com  
   
   
   
From: Michael Duncan [mailto:mduncan@fs.fed.us]  
Sent: Thursday, August 19, 2010 8:45 AM 
To: Lee, Susan 
Cc: Toler, Trent; Jennefer L Parker 
Subject: Re: Uinta-Wasatch-Cache species list  
   
 
Not sure how this is to be used but this list breaks the rare plants into groups.    
Federally listed are the ones that need a Biological Assessment and potential consultation with USFWS (for Logan - 
Maguires primrose is the main focus)  
Forest Service Sensitive are the ones requiring a formal Biological Evaluation - there are several Bear River Range 
endemics as well as others that may have potential habitat on the Logan RD.  
Watch List Species - these are species that are rare and we are always on the look out for - and if found we analyze the 
impacts/effects of the project on them.  These are species that may be relatively common but we have to watch activities 
that may push them closer to becoming federally listed.  
 
If you need more information please call/email -  
 
 
 
~~~~~~~~~~~~~~~~~~ 
Mike Duncan 
Botanist   
Uinta Wasatch Cache NF 
(801) 236-3415 Work 
(801) 236-3472fax 
mduncan@fs.fed.us 
 
~~~~~~~~~~~~~~~~~~    
"Lee, Susan" <Susan.Lee@hdrinc.com>  


08/16/2010 02:02 PM  
 


To "mduncan@fs.fed.us" <mduncan@fs.fed.us>  
cc "Toler, Trent" <Trent.Toler@hdrinc.com>  


Subject Uinta-Wasatch-Cache species list 
 
   


 


 
 
 
 
Mike,  
  
This email is a follow up to the voice mail I left for you on Monday, August 16. We (HDR) are working with NRCS on an EIS for 
reconstruction of the Logan Northern Canal in Cache County. At the agency scoping meeting for the project, Jennefer noted that you 
were the person to contact to get a copy of the latest special status species list for the forest. We can’t find anything on line, and 
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would appreciate it if you could send us a copy via email.  
  
Thanks in advance for your assistance.  
  
Regards,  
  
Sue Lee 
HDR ONE COMPANY | Many Solutions 
 
3949 South 700 East, Suite 500 | Salt Lake City, UT | 84107 
Phone: 801.743.7811 | Fax: 801.743.7878  
Susan.Lee@hdrinc.com  
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AUG 1 7 20nORDER OF THE STATE ENGINEER 

For Permanent Change Application Number 25-3056 (a36298) 



Permanent Change Application Number 25-3056 (a36298), in the name of Logan and Northern 
Irrigation Company, was filed on March 1,2010, to add a point of diversion and place of use of 
133.2 cubic feet per second (cfs) of water as evidenced by Water Right Numbers 25-3056, 25
6110, 25-6111, 25-6112, and 25-6113. Heretofore, the water has been diverted from a surface 
source located North 1080 feet and East 765 feet from the W'14 Comer of Section 36, TI2N, 
RIE, SLB&M. The water has been used for the irrigation of 7427.4 acres from April 1 to 
October 31. The water was used in all or portiones) of: Sections 2,3,4,10,11,14,15,22,23, 
26,27, 34, and 35, T12N, RIE, SLB&M; Sections 3, 4, 8,9, 10, 15, 16, 17, 20, 21, 27, 28, 33, 
34, and 35, T13N, RIE, SLB&M. 


Hereafter, it is proposed to divert 133.2 cfs of water from the same point as heretofore and from 
an additional surface source located South 280 feet and West 715 feet from the NE Comer of 
Section 31, T12N, R2E, SLB&M (Logan River), and is to be rediverted: (1) Surface - South 
2640 feet and East 1200 feet from the NW Comer of Section 27, T13N, RIE, SLB&M (Summit 
Creek). The nature of use of the water will remain the same as heretofore. The place and use of 
the water is to remain the same as heretofore, but adding all or portiones) of: Sections 1,2, 34, 
35, and 36, T12N, RIE, SLB&M; Sections 6, 7, and 18, TI2N, R2E, SLB&M; Sections 2, 3, 4, 
8,9,10,11,15,16,17,20,21,22,23,25,26,27,28,29,32, 33, 34, 35, and 36, T13N, RIE, 
SLB&M; Sections 3, 4, 5, 10, 11, 12, 13, 14, 15, 22, 23, 24, 25, 26, and 27, T12N, RIE, 
SLB&M. 


Notice of the application was published in The Herald Journal on March 18 and 25, 2010, and 
protests were received from Ray Pehrson, Smithfield Irrigation Company, Logan City Power and 
Light (withdrawn) and Utah State University (withdrawn). A hearing was held on May 4,2010. 


The applicant suffered an irreparable and catastrophic loss of a portion of its canal in July 2009. 
This change application was filed to add a point of diversion for the canal at the location of the 
diversion works of the Logan, Hyde Park, Smithfield Canal Company. The two companies have 
formed the Cache Highline Water Association to combine the canals at the diversion and 
transport the water to the two respective canal systems through an enlarged and reconstructed 
canal. There is support from the county and communities for the rebuilding project and an 
Environmental Impact Study (EIS) is being prepared. 


Shareholder and protestant Ray Pehrson's written protest and representation at the hearing 
expressed disagreement with the management of the canal and a desire to receive his entitlement 
of water through the old diversion and canal since his use of water is above the failed section of 
the canal. 


1594 West North Temple, Suite 220, PO Box 146300, Salt Lake City, UT 84114-6300 
telephone (801 ) 538-7240 • facsimile (801) 538-7467 • www.waterrights.wah.goy 
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In considering the issues raised by the protestant, it should be noted that the State Engineer does 
not direct the internal activities of any irrigation company and Mr. Pehrson did not protest this 
application except as a shareholder in the company. In Badger v. Brooklyn Canal Co., 922 P.2d 
745 (1996), the Utah Supreme Court held that a shareholder in a company has no standing to 
protest a change application filed by the company unless the shareholder has another water right 
that would be impacted by the company's application. It is believed that the company has taken 
action to accommodate this shareholder and that the issues raised have been resolved. 


Smithfield Irrigation Company protested the change because of potential impact to their rights to 
Summit Creek by reason of the release to and re-diversion of water from Summit Creek. 
Concerns about flooding along Summit Creek were also expressed with regard to a new 
diversion structure at the point of re-diversion. Smithfield Irrigation Company is also a 
shareholder in both the Logan, Hyde Park, Smithfield Canal Company and the Logan and 
Northern Irrigation Company and stated that the change should not be approved until those 
companies define how water diverted will be credited between the two companies' shareholders. 


The rights of Smithfield Irrigation Company are a matter of record. In the Summit Creek 
Distribution Order of the State Engineer, dated June 14, 2011, the rights of the protestant and 
others were recognized. It directs the Summit Creek Commissioner in the distribution of Summit 
Creek, including the release to and re-diversion of water from Summit Creek by the applicant. 
The State Engineer does not direct the internal activities of any irrigation company or 
association of irrigation companies. It is also not within the jurisdiction of the State Engineer to 
distribute along a canal between shareholders. Concerns of Smithfield Irrigation Company 
regarding the joint use of the Logan, Hyde Park, Smithfield Canal diversion structure and canal 
by Logan and Northern are not within the purview of the State Engineer to address. The shared 
use of diversion structure(s) and distribution facilities of other companies are addressed in Utah 
Code Ann. § 73-1-7, which was substantially revised by the 2011 legislature. In regard to 
flooding along Summit Creek, it is the understanding of the State Engineer that modifications to 
the diversion structure have reduced concerns about potential flooding. 


Logan City protested this change application on the basis that a loss of hydropower generation 
would result from the applicant diverting above Logan's historical point of return under Water 
Right Number 25-8218. This would reduce the water available for Logan to divert. By 
correspondence dated June 27, 2001, Logan City withdrew its protest stating that a 
Memorandum ofUnderstanding with the applicant was executed to resolve their concerns. 


In regard to the issues raised by Logan City and the Memorandum of Understanding, the state 
engineer does not enforce any provision of the agreement. However, to properly distribute water 
of Logan River, it is necessary that the parties provide sufficient infonnation to the river 
commissioner to ensure that any provision of the agreement affecting the distribution of water by 
priority is accomplished. 


Utah State University protested the change based on potential impainnent to its water rights for 
the Utah Water Research Laboratory (Water Lab) and hydro-generating facilities at Logan River 
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1st Dam. Moving the historical Logan and Northern Irrigation Company diversion to the 
proposed point of diversion upstream will reduce the water available at Utah State's diversion, 
which is located above the old diversion but below the proposed new diversion. 


Utah State University's rights to divert water from Logan River at Logan 1 st Dam include Water 
Right Numbers 25-3511, 25-3512 and 25-9079. Water Right Number 25-3511 authorizes a 
diversion of up to 146 cfs for non-consumptive experimental research and power generation 
under a 1908 priority. Water Right Number 25-3512 authorizes a diversion of up to 84.0 acre
feet for non-consumptive research projects and power generation under a 1919 priority. Water 
Right Number 25-9079 is an approved but unperfected application to appropriate 1000 cfs for 
power generation. Currently, the University's hydro-generating facilities at 1st Dam can divert 
125 cfs and return water immediately below 1st Dam, above the historic diversion of the 
applicant. 


Depending on needs and available flow, the Water Lab either maintains the pool elevation of 1st 
Dam or draws upon the reservoir for periods of time to conduct experiments using water from 
Logan River. Water diverted at 1st Dam for experiments is returned to the Logan River below 
the diversion for Logan and Northern Canal Company. The Water Lab coordinates diversion 
with the University hydroelectric generation facilities, since the Water Lab is the University's 
primary concern, and foregoes power generation while conducting high flow experiments during 
low flow periods and times when it is refilling the reservoir. 


One of the primary water right issues to be considered in this application is if junior priority 
water rights are impaired by a senior appropriator changing its point of diversion upstream. 
During shortages of water, junior rights for irrigation and those for non,.consumptive uses that 
return water below the historical point of diversion of the applicant have been subject to a 
priority calion the water and required to pass water to Logan and Northern. Such calls have 
been made and the water distributed based on priority. Moving applicant's point of diversion 
upstream would not seem to additionally affect the junior right holders that have been required to 
pass water downstream as a result of priority distribution. However, non-consumptive uses such 
as power generation have been exempt from calls on the river to the extent that the water was 
returned and available for diversion by Logan and Northern without any reduction. Changing 
the point of diversion above Logan 1 st dam and removing water from Logan River as proposed 
has the potential to impair those rights. The State Engineer is directed by statute (se Utah Code 
Ann. §73-3-3(7)(a» to not reject a change application for the sole reason of impairment. If 
otherwise proper, the State Engineer is to approve the application for part of the water involved 
or upon the condition the applicant acquire the conflicting water rights. 


The State Engineer is aware ofthe rights and operation of 1st Dam by th,e University and is ofthe 
opinion that the change will have no effect on operation of the Utah Water Research Laboratory. 
Inasmuch as the water diverted by the applicant prior to the change would have had to have been 
bypassed by the Water Lab diversion to satisfy the applicant's priority right, taking their right 
above 1 st Dam would have the same effect. 
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However, for run of the river power generation that returns the water used to the river above the 
diversion of Logan and Northern without any reduction in flow, changing the point of diversion 
above Logan 1st dam and removing water from Logan River as proposed could create 
impainnent issues during periods of low flow. If the applicant, under this application, impairs 
the rights of Utah State University or others, those impacted may issue a call for priority 
distribution or the issue could be resolved by agreement between the parties or by judicial action. 
By correspondence dated August 12, 2011, Utah State University withdrew its protest to this 
change application stating that it had entered into a Memorandum of Understanding with the 
applicant regarding future operation of diversions on the Logan River. 


In regard to the issues raised by Utah State University and the Memorandum of Understanding, 
the state engineer does not enforce any provision of the agreement. However, to properly 
distribute water of Logan River, it is necessary that the parties provide sufficient infonnation to 
the river commissioner to ensure that any provision of the agreement affecting the distribution of 
water by priority is accomplished. 


In considering the natural stream environment of the Logan River, an Environmental Impact 
Statement is being prepared by the applicant to receive approval to relocate their diversion from 
the US Forest Service. To prevent de-watering of the river, the Draft EIS recommended that a 
minimum of 5 cfs remain in the river channel at all times. It states: 


"To meet the expected special-use permit conditions and to comply with the standards 
and guidelines in the Revised Forest Plan, USFS has recommended that an initial 
minimum flow of 5 cfs be allowed to pass the LHPS Canal POD to maintain in-stream 
flows. This amount is roughly equivalent to the amount of water that would not be lost to 
seepage from the LHPS Canal and that reaches the river on USFS-administered land. 
The intent of the in-stream flow, as measured immediately below the LHPS Canal POD, 
would be to provide water in the Logan River to fill pools to allow fish to move between 
pools and to provide enough water for good circulation to maintain cool temperatures and 
dissolved oxygen content in the stretch of the Logan River between the LHPS Canal POD 
and the National Forest boundary during low-flow periods (August through October). 
Ensuring that the in-stream flow is adequate would require observing the depth of pools 
in the Logan River below the LHPS Canal POD under various flow rates above and 
below 5 cfs." 


It is anticipated that water necessary to bypass the applicant's proposed new diversion for an in
stream flow requirement will be established by the US Forest Service in its special-use 
pennirting process. Establishing such requirement in the course of acting on this application 
would be redundant and perhaps contradict those set by USFS. Therefore, the State Engineer 
chooses to endorse the in-stream flow requirement of the USFS and considers that requirement 
sufficient to protect the natural stream environment of the Logan River from the new point of 
diversion to the historical diversion. 


Within this change application, it is proposed to alter the place of use of the rights involved. The 
applicant should be aware that altering the place of use of a water right does not authorize any 







ORDER OF THE STATE ENGINEER 
Permanent Change Application Number 
25-3056 (a36298) 
Page 5 


enlargement of the right. The number of acres historically irrigated remains the limit of the 
water rights. 


Also, the applicant filed prior Change Application a15108 on the underlying rights to change the 
place of use of 14 acres of irrigation to facilitate a pressurized irrigation system. The application 
was approved, development completed, and a proof was filed. The State Engineer has not yet 
issued a Certificate for this change application. Due to the failure of the canal, the use of water 
can no longer be made under a15108. In filing a36298, the place of use for a15108 was 
inadvertently not included. It is the opinion of the State Engineer that the place of use for 
a15108 can be included in a36298 without further administrative action or advertising. Change 
Application Number a15108 will be considered withdrawn upon approval of a36298. Proof 
under a36298 must include all uses ofwater including those approved under a151 08. 


It is the opinion of the State Engineer that this change application can be approved without 
adversely affecting existing rights or the natural stream environment. The applicant is put on 
notice that diligence must be shown in pursuing the development of this application, which can 
be demonstrated by the completion of the project as proposed in the change application. 


It is, therefore, ORDERED and Permanent Change Application Number 25-3056 (a36298) is 
hereby APPROVED subject to prior rights and the following conditions. 


1. 	 The applicant is required to provide adequate measuring devices to measure the 
water diverted from Logan River at both the old diversion and the new diversion. 
Diversions from Logan River under its rights and its priorities are to be reported 
to and distributed by the Logan River Commissioner. 


2. 	 The applicant is required to measure the water released to and re-diverted from 
Summit Creek. Release and re-diversion from Summit Creek are to be reported 
by the Summit Creek River Commissioner. 


3. 	 The right will be assessed a distribution fee and will be included in the Summit 
Creek Distribution System. The release and re-diversion of water from Summit 
Creek under this right will be distributed by the Summit Creek Water 
Commissioner. 


4. 	 The approved place of use shall include the NE1/4NW1I4 of Section 10, T12N, 
R1E. 


5. 	 Logan City acknowledges in its protest withdrawal to the subject change 
application that it does so by agreement with Logan and Northern Canal Company 
dated June 23, 2011. Although no signed copy of the agreement is currently on 
records of the State Engineer, it is presumed that conditions of the agreement 
address potential impairment of Logan City's rights resulting from approval of 
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this change application. The agreement between the parties is a matter for them 
to abide and enforce in the court system if needed. 


6. 	 Utah State University acknowledges in its protest withdrawal to the subject 

change application that it does so by agreement with Logan and Northern Canal 

Company dated August 12,2011. The agreement between the parties is a matter 

for them to abide and enforce as needed. 



7. 	 If the applicant, under this application, impairs the rights of Utah State University 

or others, those impacted may issue a call for priority distribution or the issue 

could be resolved by agreement between the parties or by judicial action. 



8. 	 The applicant is required to by-pass sufficient water to satisfy the in-stream flow 
requirement set by US Forest Service to maintain the fishery and natural stream 
environment ofLogan River. 


9. 	 If historical resources such as human remains (skeletons), prehistoric 

arrowheads/spear points, waste flakes from stone tool production, pottery, ancient 

fire pits, historical building foundations/remains, artifacts (glass, ceramic, metal, 

etc.) are found during construction, call the Utah Division of State History at 801
533-3555. 



The State Engineer has statutory responsibility to create and maintain water right records based 
on an administrative process outlined in statute. The State Engineer is not authorized by statute 
to adjudicate water right title or the validity of established water rights. It is noted that failure to 
exercise a water right within the statutory period could render all or a portion of a water right 
invalid through forfeiture. Parties who wish to challenge the validity of a water right are advised 
that a declaration of forfeiture is a judicial action and the courts are available to pursue such 
suits. (UCA 73-1-4). 


As noted, this approval is granted subject to prior rights. The applicant shall be liable to mitigate 
or provide compensation for any impairment of or interference with prior rights as such may be 
stipulated among parties or decreed by a court of competent jurisdiction. 


Inasmuch as this application proposes to divert water from a surface source, the applicant is 
required to contact the Stream Alteration Section of the Division of Water Rights at 801-538
7240 to obtain. a Stream Alteration permit in addition to this Permanent Change Application. 


The applicant is strongly cautioned that other permits may be required before any development 
of this application can begin and it is the responsibility of the applicant to detennine the 
applicability of and acquisition of such pennits. Once all other pennits have been acquired, this 
is your authority to develop the water under the above referenced application which under 
Sections 73-3-10 and 73-3-12, Utah Code Annotated, 1953, as amended, must be diligently 
prosecuted to completion. The water must be put to beneficial use and proof must be filed on or 
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before August 31,2016, or a request for extension of time must be acceptably filed; otherwise 
the application will be lapsed. This approval is limited to the rights to divert and beneficially use 
water and does not grant any rights of access to, or use of land or facilities not owned by the 
applicant. 


Proof of beneficial use is evidence to the State Engineer that the water has been fully placed to 
its intended beneficial use. By law, it must be prepared by a registered engineer or land 
surveyor, who will certify to the location, uses, and extent of your water right. Upon the 
submission of proof as required by Section 73-3-16, Utah Code, for this application, the 
applicant must identify every source of water used under this application and the amount of 
water used from that source. The proof must also show the capacity of the sources of supply and 
demonstrate that each source can provide the water claimed to be diverted under this right as 
well as all other water rights which may be approved to be diverted from those sources. 


Failure on your part to comply with the requirements of the applicable statutes may result in the 
lapsing of this permanent change application. 


It is the applicant's responsibility to maintain a current address with this office and to 
update ownership of their water right. Please notify this office immediately of any change 
of address or for assistance in updating ownership. 


Your contact with this office, should you need it, is with the Northern Regional Office. The 
telephone number is 435-752-8755. 


This Order is subject to the provisions of Administrative Rule R655-6-17 of the Division of 
Water Rights and to Sections 630-4-302, 630-4-402, and 73-3-14 of the Utah Code which 
provide for filing either a Request for Reconsideration with the State Engineer or an appeal with 
the appropriate District Court. A Request for Reconsideration must be filed with the State 
Engineer within 20 days of the date of this Order. However, a Request for Reconsideration is 
not a prerequisite to filing a court appeaL A court appeal must be filed within 30 days after the 
date of this Order, or if a Request for Reconsideration has been filed, within 30 days after the 
date the Request for Reconsideration is denied. A Request for Reconsideration is considered 
denied when no action is taken 20 days after the Request is filed. 


Dated this /..?~dayof ~~,2011. 


L. Jones, P.E., State Enginee 
BY: ohn R. Mann, P.E., Assistant State Engineer 
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Mailed a copy of the foregoing Order this 


Logan and Northern Irrigation Company 
c/o Lyle Thomley 
3700 South 450 West 
Nibley, UT 84321 


Logan City Power and Light 
c/o Jeff White 
950 West 600 North 
Logan, UT 84321 


Ray Pehrson 
1215 Canyon Road 
Logan, UT 84321-4326 


Utah State University 
c/o Mac McKee, Water Research Lab 
8200 Old Mail Hill 
Logan, UT 84322-8200 


Smithfield Irrigation Company 
c/o Jeffry R. Gittins 
215 South State Street, Suite 600 
Salt Lake City, UT 84111 


Division of Water Rights 
Stream Alteration Section 


Darin Evans, River Commissioner 
236 South 200 West 
Hyde Park, UT 84318 


/..7-5day of ~.?{{c111 to: 


BY: 
onia R. Nava, ApplicationslRecords Secretary 





		Logan-CHWUA Agreement

		State Engineer Order for WR Change a36298
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creating computer-generated maps, conducting data analysis, 
acquiring data, developing automation, and providing 
surface/resource mapping for projects. 


Shawn Frye GIS Specialist BS, Geography Six years of experience in ArcGIS mapping and analysis tools in 
natural resource management. He is responsible for creating 
computer-generated maps, conducting data analysis, 
acquiring data, developing automation, and providing 
surface/resource mapping for projects. 


Donovan Gross Ecologist BS, Fisheries; 
MS, Ecology 


Seven years of experience planning and executing biological 
research and monitoring projects. He has extensive fieldwork 
experience throughout the western United States. 
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Chapter 8:  Distribution 


8.1 Draft EIS 
NRCS published the Draft EIS on March 17, 2011. NRCS provided a copy of the Draft EIS 
or notice of availability of the Draft EIS to the following agencies and organizations.  


Table 8-1. Draft EIS Distribution 


Agency or Organization Representative(s) 


Uinta-Wasatch-Cache National Forest, Logan Ranger District Jennefer Parker 
Uinta-Wasatch-Cache National Forest, Region Office Julie Hubbard 
U.S. Army Corps of Engineers, Utah Office John Derinzy 
U.S. Environmental Protection Agency, Office of Federal Activities Larry Svoboda 
U.S. Fish and Wildlife Service, Utah Office Larry Crist 


Shoshone Tribe of Wind River Reservation Edward Wadda 
Shoshone-Bannock Tribes of Fort Hall Nathan Small 
Ute Indian Tribe of the Uinta & Ouray Reservation Richard Jenks, Jr. 


Governor’s Office of Planning and Budget, Resource Development 
Coordinating Committee (RDCC) 


John Harja 


Utah State University Jim Huppi 
Utah Department of Transportationa Rex Harris 
Utah Division of State Historya Lori Hunsaker 
Utah Division of Water Quality a Michael Allred 
Utah Division of Water Resourcesa Tom Cox 
Utah Division of Water Rightsa Darren Rasmussen 
Utah Division of Wildlife Resources, Northern Regiona — 


Cache County M. Lynn Lemon and Bob Fotheringham 
City of Hyde Park Mayor Bryan Cox 
City of Logan Mayor Randy Watts and Mark Nielsen 
City of North Logan Mayor Lloyd Berentzen and Jeff Jorgensen 
City of Smithfield Mayor Darrell Simmons 


a Courtesy notification; primary notification of State agencies was provided through the RDCC. 
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Additionally, NRCS provided copies of the Draft EIS and notice of availability to the 
following libraries: 


• City of Logan 
• City of North Logan 
• Cache County 
• USU 


The public can review an electronic copy of the Draft EIS on the project website at the 
following address: 


www.ut.nrcs.usda.gov/programs/EWP/LNCRP 


8.2 Final EIS 
NRCS provided a copy of the Final EIS or notice of availability of the Final EIS to the 
agencies and organizations listed in Table 8-1 above. NRCS also provided a copy of the 
notice of availability to the U.S. Department of the Interior, Office of Environmental Policy 
and Compliance (Robert F. Stewart, Environmental Compliance Officer). Finally, NRCS 
distributed a notice of availability to people who commented on the Draft EIS and for whom 
NRCS has mailing information. 


The Final EIS and notice of availability are available for review at the following libraries: 


• City of Logan 
• City of North Logan 
• Cache County 
• USU 


The public can review an electronic copy of the Final EIS on the project website at the 
following address: 


www.ut.nrcs.usda.gov/programs/EWP/LNCRP 


 



http://www.ut.nrcs.usda.gov/programs/EWP/LNCRP/�

http://www.ut.nrcs.usda.gov/programs/EWP/LNCRP/�
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Abstract: 


This EIS evaluates the land use, social and economic, and natural resource effects of the Logan 
Northern Canal Reconstruction project, Cache County, Utah. NRCS evaluated three action 
alternatives—called the Purple Alternative, Orange Alternative, and Blue Alternative—and a 
No-Action Alternative and has identified the Purple Alternative as the preferred alternative. This EIS 
shows that all of the action alternatives would cause beneficial and adverse land use, social and 
economic, and natural resource effects, but none of the effects would be significant. This EIS 
identifies mitigation for adverse effects on biological resources and cultural resources and for 
construction-related impacts to resources such as land use, community resources, recreation, 
utilities, agriculture, surface waters, groundwater, noise, and air quality.  


Contact for further information: 


Bronson Smart, Project Manager 


NRCS Utah 
Wallace F. Bennett Federal Building 
125 S. State Street, Room 4402 
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Office (801) 524-4559 
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bronson.smart@ut.usda.gov 
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ADA Americans with Disabilities Act 


AGRC Utah Automated Geographic 
Reference Center 


APA Agriculture Protection Area 


APE area of potential effects 


Ave avenue 


BMP best management practice 


CEQ Council on Environmental Quality 


CFR Code of Federal Regulations 


cfs cubic feet per second 


CHWUA Cache Highline Water Users’ 
Association 


CRS Cultural Resources Specialist 


Cv cove 


CWA Clean Water Act 


DOI U.S. Department of the Interior 


Dr drive 


DR USDA Departmental Regulation 


E east 


EA Environmental Assessment 


EIS Environmental Impact Statement 


EMS emergency medical service 


EPA U.S. Environmental Protection 
Agency 


ESA Endangered Species Act 


EWPP Emergency Watershed Protection 
Program 


FEMA Federal Emergency Management 
Agency 


FIRM Flood Insurance Rate Map 


FPPA Farmland Protection Policy Act 


GU geologic unit 


HDPE high-density polyethylene 


HHS U.S. Department of Health and 
Human Services 


hp horsepower 


kW kilowatt 


kWh kilowatt-hour 


LEP limited English proficiency 


LHPS Logan Hyde Park Smithfield  


LN Logan Northern  


M&I municipal and industrial 


MBTA Migratory Bird Treaty Act 


MIS management indicator species 


MMI Modified Mercalli Intensity 


MOA Memorandum of Agreement 


MS4 Municipal Separate Storm Sewer 
System 


msl mean sea level 


MW megawatt 


N north 


NA not applicable 


NAAQS National Ambient Air Quality 
Standards 


NEPA National Environmental Policy Act 


NHPA National Historic Preservation Act 
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NPDES National Pollutant Discharge 
Elimination System 


NRCS Natural Resources Conservation 
Service 


NRHP National Register of Historic Places 


NSDI National Spatial Data Infrastructure 


O&M operation and maintenance 


PJD preliminary jurisdictional 
determination 


POD point of diversion 


Rd road 


RDCC Resource Development 
Coordinating Committee 


RHCA riparian habitat conservation area 


ROD Record of Decision 


ROS recreation opportunity spectrum 


S south 


SHPO State Historic Preservation Officer 


SLO sponsoring local organization 


SMS Scenery Management System 


sp. various species 


spp. various subspecies 


St street 


SWPPP Storm Water Pollution Prevention 
Plan 


T&E threatened and endangered 


TCE temporary construction easement 


THPO Tribal Historic Preservation Officer 


TMDL Total Maximum Daily Load 


U.S. United States 


UDOT Utah Department of Transportation 


UPDES Utah Pollutant Discharge 
Elimination System 


US 89 U.S. Highway 89 


US 91 U.S. Highway 91 


USACE U.S. Army Corps of Engineers 


USC United States Code 


USDA U.S. Department of Agriculture 


USFS U.S. Forest Service 


USFWS U.S. Fish and Wildlife Service 


USGS U.S. Geological Survey 


USU Utah State University 


UWCA Utah Weed Control Association 


W west 


 





		Chapter 10:  Acronyms and Abbreviations






 Chapter 11: Index


 


Logan Northern Canal Reconstruction Project August 2011
Final Environmental Impact Statement 11-1
 


Chapter 11:  Index 


acronyms and abbreviations, 10-1 
adverse environmental impacts that cannot be 


avoided, 5-166 
aesthetics. See scenic beauty and landscape resources 
agriculture 


current conditions, S-27, 4-13, 4-26 
future impacts, S-36, S-38, 5-42, 5-108, 5-162, 


5-168, 5-170, 5-174 
cumulative effects, 5-45, 5-46, 5-134 
mitigation measures, S-38, 5-109, 5-170 


air quality, S-40, 5-126, 5-140, 5-172 
mitigation measures, 5-127 


alternatives, S-16, 3-1 
environmentally preferable alternative, 3-55 
not studied in this EIS 


Green Alternative, S-23, 3-32, 3-35–3-51, 3-52 
Yellow Alternative, S-24, 3-32, 3-35–3-51, 


3-52 
preferred alternative, S-11, 3-53 
screening process, 3-31 
studied in this EIS, 3-1 


Blue Alternative, S-20, 3-20, 3-35–3-51 
No-Action Alternative, S-17, 3-2, 3-35–3-51 
Orange Alternative, S-18, 3-15, 3-35–3-51 
Purple Alternative, S-11, 3-4, 3-35–3-51 
summary of features, 3-28 
summary of impacts, S-28, S-35, 3-56, 5-167 


biological resources. Also see invasive species; 
special-status species 
current conditions, S-27, 4-30 
future impacts, S-36, S-39, 5-46, 5-109, 5-168, 


5-171, 5-174 
cumulative effects, 5-52, 5-53, 5-54, 5-134 
mitigation measures, S-36, S-39, 5-55, 5-113, 


5-168, 5-171 
canals. Also see surface waters 


current conditions, S-27, 4-66, 4-67 
future impacts, 5-70 


cumulative effects, 5-74, 5-76, 5-77 
locations, 2-1 
management, 2-3 
operation, 2-4 


changes to the Draft EIS, S-3 
comments and responses for the Draft EIS, 12-1 


community resources 
current conditions, S-26, 4-7 
future impacts, S-35, S-37, 5-10, 5-102, 5-163, 


5-167, 5-169, 5-173 
cumulative effects, 5-11, 5-12, 5-132 
mitigation measures, S-37, 5-103, 5-169 


consistency with approved regional plans for water 
resource management, 5-155 


construction impacts, 5-99 
agriculture, S-38, 5-108, 5-170 
air quality, S-40, 5-126, 5-172 
biological resources, S-39, 5-109, 5-171 
community resources, S-37, 5-102, 5-169 
cultural and tribal resources, S-39, 5-116, 5-171 
economics, S-38, 5-104, 5-170 
energy, S-38, 5-107, 5-170 
environmental justice populations, S-37, 5-103, 


5-169 
floodplains, 5-121, 5-122 
groundwater resources, 5-120, 5-121, 5-123 
invasive species, 5-111–5-113 
land use, S-37, 5-99, 5-169 
noise, S-40, 5-125, 5-172 
quality of life, S-37, 5-102, 5-169 
recreation, S-38, 5-105, 5-170 
scenic beauty and landscape resources, S-37, 


5-102, 5-169 
special-status species, S-39, 5-114, 5-171 
stormwater, 5-120–5-122 
surface waters, 5-118, 5-121, 5-122 
topography, soils, and geology, S-39, 5-117, 5-171 
utilities, S-38, 5-170 
water quality, 5-119, 5-121, 5-122 
water resources, S-40, 5-118, 5-172 
water rights, 5-120, 5-121, 5-123 
wells, 5-120, 5-121, 5-123 
wetlands, 5-119 


consultation conducted for this EIS, S-32, 6-1 
cooperating agencies on this EIS, S-1, 1-3, 6-2 
cost estimates 


Blue Alternative, 3-27 
gravity and pump options, 3-48 
Orange Alternative, 3-19 
Purple Alternative, 3-13 
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cultural and tribal resources 
current conditions, S-27, 4-41 
future impacts, S-36, S-39, 5-59, 5-116, 5-168, 


5-171, 5-174 
cumulative effects, 5-137 
mitigation measures, S-36, S-39, 5-63, 5-116, 


5-168, 5-171 
cumulative effects, S-29, 5-127 


agriculture, 5-45, 5-46, 5-134 
air quality, 5-140 
biological resources, 5-52, 5-53, 5-54, 5-134 
canals, 5-74, 5-76, 5-77 
community resources, 5-11, 5-12, 5-132 
cultural and tribal resources, 5-137 
economics, 5-22 
energy, 5-39, 5-41 
environmental justice populations, 5-20 
geologic hazards, 5-137 
groundwater resources, 5-91, 5-92, 5-139 
land use, 5-5, 5-7, 5-9, 5-132 
quality of life, 5-17, 5-132 
recreation, 5-27–5-29, 5-133 
scenic beauty and landscape resources, 5-34, 5-36, 


5-132 
special-status species, 5-63 
stormwater, 5-84, 5-85, 5-86, 5-139 
surface waters, 5-74, 5-76, 5-77 
topography, soils, and geology, 5-65–5-68 
water quality, 5-80, 5-81 
water resources, 5-74, 5-76, 5-77 
water rights, 5-96–5-98 
wells, 5-94 
wetlands, 5-74 


decisions to be made using this EIS, 2-17 
distribution of the EIS, 8-1, 8-2 
earthquakes. See geologic hazards; hazard potential 


of each alternative 
easements, 2-6, 3-39, 3-50, 5-163; also see land use 
East Cache fault zone, description of, 4-53 
economics 


current conditions, S-26, 4-12 
future impacts, S-35, S-38, 5-20, 5-104, 5-167, 


5-170 
cumulative effects, 5-22 


Emergency Watershed Protection Program (EWPP), 
S-1, 1-1 


employment. See economics 
endangered species. See special-status species 


energy 
current conditions, S-26, 3-46, 4-25 
future impacts, S-36, S-38, 3-46, 5-37, 5-107, 


5-165, 5-168, 5-170 
cumulative effects, 5-39, 5-41 


environmental justice populations 
current conditions, S-26, 4-10 
future impacts, S-37, 5-18, 5-103, 5-169 


cumulative effects, 5-20 
environmentally preferable alternative, 3-55 
farmland. See agriculture 
First Dam, description of, 4-64 
floodplains 


current conditions, S-27, 4-73 
future impacts, S-37, 5-87, 5-121, 5-122, 5-169 


mitigation measures, 5-123 
geologic hazards. Also see hazard potential of each 


alternative 
current conditions, 4-53, 4-55 
future impacts, 5-141, 5-174 


cumulative effects, 5-137 
geology. See topography, soils, and geology 
glossary, 10-1 
golf courses. See recreation 
gravity option, 3-46 
groundwater resources 


current conditions, S-27, 4-76, 4-82 
future impacts, S-37, 5-90, 5-120, 5-121, 5-123, 


5-169, 5-174 
cumulative effects, 5-91, 5-92, 5-139 


habitat. See biological resources 
hazard potential of each alternative, S-30, 5-141; 


also see geologic hazards 
historic properties. See cultural and tribal resources 
hydropower. See energy 
impacts of the alternatives, 5-1 


adverse environmental impacts that cannot be 
avoided, 5-166 


summary of impacts, S-28, 3-56 
invasive species 


current conditions, 4-36 
future impacts, 5-51, 5-53, 5-54, 5-111–5-113 


mitigation measures, 5-113 
irreversible and irretrievable commitments of 


resources, 5-162 
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land use 
current conditions, 4-1 
future impacts, S-35, S-37, 5-2, 5-99, 5-163, 


5-167, 5-169, 5-173 
cumulative effects, 5-5, 5-7, 5-9, 5-132 


landscape resources. See scenic beauty and landscape 
resources 


landslides. See geologic hazards; hazard potential of 
each alternative 


Laub Diversion, description of, 2-4, 4-66 
Logan Bluff, description of, 4-43 
low-income populations. See environmental justice 


populations 
minority populations. See environmental justice 


populations 
mitigation measures, 5-166 


agriculture impacts, S-38, 5-109, 5-170 
air quality impacts, S-40, 5-127, 5-172 
biological resource impacts, S-36, S-39, 5-55, 


5-113, 5-168, 5-171 
community resource impacts, S-37, 5-103, 5-169 
cultural and tribal resource impacts, S-36, S-39, 


5-63, 5-116, 5-168, 5-171 
floodplain impacts, 5-123 
invasive species impacts, 5-113 
noise impacts, S-40, 5-126, 5-172 
quality of life impacts, S-37, 5-103, 5-169 
recreation impacts, S-38, 5-106, 5-170 
scenic beauty and landscape resource impacts, 


S-37, 5-103, 5-169 
special-status species impacts, S-39, 5-115, 5-171 
stormwater impacts, S-37, 5-86, 5-123, 5-169 
surface water impacts, 5-123 
utility impacts, S-38, 5-108, 5-170 
water quality impacts, 5-123 
water resource impacts, S-40, 5-123, 5-172 
water right impacts, 5-123 
well impacts, 5-123 
wetland impacts, 5-123 


National Environmental Policy Act (NEPA), S-1, 1-3 
National Forests. See recreation 
need for the proposed action, S-14, 2-8 
noise, S-40, 5-102, 5-105, 5-106, 5-125, 5-172 


mitigation measures, 5-126 
parks. See recreation 
permits and approvals, S-30, 3-14, 3-20, 3-28 
preferred alternative, S-11, 3-53 
preparers of this EIS, 7-1 
property acquisitions, 3-7, 5-163; also see 


community resources 


proposed action, S-11, 2-7 
authority for, 1-1 
funding for, 3-39 
history of, 1-1 
need for, S-14, 2-8 
purposes of, S-15, 2-11 


public participation in this EIS, S-31, S-32, 6-1, 6-4, 
6-6 


pump option, 3-48, 3-52 
purposes of the proposed action, S-15, 2-11 
quality of life 


current conditions, S-26, 2-6, 5-13 
future impacts, S-35, S-37, 5-13, 5-102, 5-167, 


5-169, 5-173 
cumulative effects, 5-17, 5-132 
mitigation measures, S-37, 5-103, 5-169 


recreation 
current conditions, S-26, 2-6, 4-14 
future impacts, S-35, S-38, 5-23, 5-105, 5-163, 


5-167, 5-170, 5-173 
cumulative effects, 5-27, 5-28, 5-29, 5-133 
mitigation measures, S-38, 5-106, 5-170 


references for this EIS, 9-1 
relationship between short-term uses and long-term 


productivity, 5-161 
safety. See geologic hazards; hazard potential of each 


alternative; safety issues with open canals 
safety issues with open canals 


current conditions, 3-10, 4-18, 5-13 
future impacts, 3-10, 3-22, 3-35, 3-36, 5-13–5-17 


scenic beauty and landscape resources 
current conditions, S-26, 4-18 
future impacts, S-35, S-37, 5-30, 5-102, 5-167, 


5-169, 5-173 
cumulative effects, 5-34, 5-36, 5-132 
mitigation measures, S-37, 5-103, 5-169 


schools. See community resources 
scoping for this EIS, S-31, 2-17, 6-2, 6-5 
Second Dam, description of, 4-65 
sensitive species. See special-status species 
soils. See topography, soils, and geology 
special-status species 


current conditions, S-27, 4-38 
future impacts, S-39, 5-56, 5-114, 5-171 


cumulative effects, 5-63 
mitigation measures, S-39, 5-115, 5-171 


sponsoring local organization (SLO), 1-1, 1-2 
stormwater 


current conditions, S-27, 4-72 
future impacts, S-37, 5-82, 5-120–5-122, 5-169 
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cumulative effects, 5-84, 5-85, 5-86, 5-139 
mitigation measures, S-37, 5-86, 5-123, 5-169 


study area, S-25, 2-1 
surface waters 


current conditions, 4-59, 4-79 
future impacts, S-36, 5-70, 5-118, 5-121, 5-122, 


5-165, 5-168 
cumulative effects, 5-74, 5-76, 5-77 
mitigation measures, 5-123 


taxes. See economics 
temporary delivery system for LN Canal irrigation 


water, 2-4 
topography, soils, and geology 


current conditions, S-27, 4-43 
future impacts, S-36, S-39, 5-63, 5-117, 5-168, 


5-171, 5-174 
cumulative effects, 5-65–5-68 


trails. See recreation 
tribal resources. See cultural and tribal resources 
Uinta-Wasatch-Cache National Forest. See recreation 
Utah State University. See community resources 
utilities, S-38, 3-39, 3-42, 3-54, 5-107, 5-170 


mitigation measures, S-38, 5-108, 5-170 
vegetation. See biological resources 
visual resources. See scenic beauty and landscape 


resources 
water quality 


current conditions, 4-70 
future impacts, S-37, 5-78, 5-119, 5-121, 5-122, 


5-169 
cumulative effects, 5-80, 5-81 
mitigation measures, 5-123 


water resources 
current conditions, S-27, 4-30, 4-59 
future impacts, S-40, 5-68, 5-118, 5-172 


cumulative effects, 5-74, 5-76, 5-77 
mitigation measures, S-40, 5-123, 5-172 


water rights 
current conditions, 4-78 
future impacts, S-37, 5-95, 5-120, 5-121, 5-123, 


5-169 
cumulative effects, 5-96, 5-97, 5-98 
mitigation measures, 5-123 


water use. See water rights 
website for the Logan Northern Canal Reconstruction 


project, 6-6 
weeds. See invasive speciess 
wells 


current conditions, 4-82 
future impacts, S-37, 5-93, 5-120, 5-121, 5-123, 


5-169 
cumulative effects, 5-94 
mitigation measures, 5-123 


wetlands 
current conditions, S-27, 4-68 
future impacts, 5-70, 5-119 


cumulative effects, 5-74 
mitigation measures, 5-123 


wildlife. See biological resources 
works cited in this EIS, 9-1 
Zones 1 and 2 


definition of, 3-23 
management controls, 3-24 
structural controls, 3-25 


zoning. See land use 
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Chapter 12:  Comments on the Draft EIS 


12.1 Introduction 
NEPA requires Federal agencies preparing an EIS to 
solicit comments on the Draft EIS from appropriate 
Federal, State, and local agencies; the project applicant 
(in this case, the SLO); and the public (CEQ NEPA 
regulations, Section 1503.1).  


EPA published a notice of availability for the Draft EIS 
in the Federal Register on March 18, 2011. This notice 
opened the official Draft EIS comment period. NRCS 
accepted comments on the Draft EIS through May 2, 
2011. Comments were collected by U.S. mail and e-mail 
and at a public open house on March 31, 2011. 


This chapter includes an index of comments received, copies of the comments and transcripts 
of oral comments, and NRCS’s responses to all comments received during the Draft EIS 
comment period. This chapter does not include copies of comments received before or after 
the official Draft EIS comment period. 


NRCS made changes to the EIS in response to some of the comments received. Please see 
Section S.1.2, Changes from the Draft EIS, for a summary of changes to the Draft EIS that 
are reflected in this Final EIS. 


12.2 Comment Index 
NRCS received a total of 57 comment letters, comment e-mails, and transcribed oral 
comments during the official Draft EIS comment period. Table 12-1 is an index of all 
comments received. 


What is included in this 
chapter? 


This chapter includes an index of 
comments received, copies of the 


comments and transcripts of oral 
comments, and NRCS’s responses 


to all comments received during 
the Draft EIS comment period. 
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Table 12-1. Listing of Commenters and Comment Identifiers 


Name Comment Number Name Comment Number 


Don Westenskow D-01 Lucy Peterson Watkins D-30 
William E. Piercy D-02  Clare Marler D-31 
Carl Malouf D-03 Don Younker D-32 
Karen Flessner D-04 Donald Hansen D-33 
Thad Box D-05 Virginia Hansen D-34 
Steven Hicken D-06 Arlene Younker D-35 
Michael Kuhns D-07 Kay Gillgen D-36 
Irene S. Eastmond D-08 Bruce Haslem D-37 
Charles Ashurst D-09 Pat Pearson D-38 
City of Smithfield D-10 Russel Goodwin D-39 
Clair C. Larkin D-11 Jon Meikle D-40 
Clyde M. Anderson D-12 Ralph Meikle D-41 
Kim Sullivan D-13 Jeffery Gittins D-42 
Anonymous  D-14 Valorie Byrnes D-43 
Debbie Roper D-15 Comment number not used D-44 
Wendi Hassan D-16 Lucy Peterson Watkins D-45 
Anonymous D-17 Jack Keller D-46 
Eric Hansen D-18 Brett Roper D-47 
Mark Christopherson D-19 City of Logan D-48 
Gordon Younker D-20 Lydia Embry D-49 
Anonymous D-21 Kerry Jordan D-50 
Bruce Pendery D-22 EPA – Region 8 D-51 
Frederic H. Wagner D-23 City of North Logan D-52 
Erik Ashcroft D-24 Jordy Guth D-53 
Lydia Embry D-25 Eric Joffs D-54 
C. Val Grant D-26 E. Bruce Godfrey D-55 
Lucy Peterson Watkins D-27 U.S. Forest Service D-56 
DOI Office of Environmental 


Policy and Compliance 
D-28 U.S. Army Corps of Engineers D-57 


Carey Walkins D-29 Russell Goodwin D-58 
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12.3 Comments and Responses for the Draft EIS 


 Comment D-1 Response 
 
 
 
 
 
 
 
 
 


D-1.1 
 
 


D-1.2 
 


D-1.1 


NRCS has identified the Purple Alternative as the preferred alternative. 
This alternative is not the most expensive option studied in the EIS. 


D-1.2 


Please see page 3-10 of the Final EIS for an explanation regarding why the 
LHPS Canal would need to be enclosed with the Purple Alternative; this 
same reasoning applies to the Orange Alternative. As noted in the text, 
enclosing the canal would prevent debris from accumulating along the canal 
alignments, which would help improve water quality and eliminate 
operational problems and flooding. Enclosing the canal would also enable 
separation of irrigation and stormwater, thus better protecting the water 
quality of irrigation water, much of which is used for crop production (and 
ultimately human consumption). 


NRCS also has standards for irrigation canals that specify construction 
standards and acceptable flow rates for different types of irrigation water 
delivery systems. As described on page 3-10 of the Final EIS, if the LHPS 
Canal were to remain open, the canal alignment would need to be 
substantially enlarged to safely convey (with respect to flow depth and 
water velocity) as much as 130 cfs of irrigation water as well as stormwater 
that is discharged into the canal in Logan and North Logan. The enlarged 
canal alignment would probably require more right-of-way, which means 
that it could encroach onto private properties that are currently set back 
from the existing canal easement. 


Please note that NRCS did consider an action alternative (the Blue 
Alternative) that would not enclose the LHPS Canal. Please review the 
description of the Blue Alternative beginning on page 3-20 of the Final EIS. 


The No-Action Alternative would not affect the LHPS Canal in any way. 
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 Comment D-2 Response 
 
 
 
 
 
 
 
 
 
 


D-2.1 
 
 
 
 


D-2.2 
 
 
 
 


D-2.3 
 
 
 
 
 


 
D-2.4 


 
 
 


D-2.1 


Comment noted. 


D-2.2 


Please note that NRCS considered, then eliminated, the Yellow Alternative 
from further analysis and therefore did not consider developing further 
detail about this option. See Section 3.4, Alternatives Eliminated from 
Detailed Study, on page 3-31 of the Final EIS for information about the 
alternative screening process. 


The commenter correctly states that the Yellow Alternative, as presented in 
the Draft EIS, would not require a change in the existing LN Canal POD 
and therefore would not result in any water-use conflicts between the Logan 
& Northern Irrigation Company and the Logan City Light and Power 
Department regarding water availability for hydropower generation. 


The modification to the Yellow Alternative suggested by the commenter 
(moving the LN Canal POD to First Dam and reducing the pipe size due to 
increased pressure) would be a new option. The alternatives that NRCS 
considered and presented in the Draft EIS are based on using existing 
system features to the extent possible and avoiding impacts to new areas. 
NRCS considered this new option and others during its review of Draft EIS 
comments. However, NRCS did not include any new options in the Final 
EIS because the existing action alternatives already meet project objectives. 
The option suggested by the commenter would not better achieve the 
project objectives. 


The Blue Alternative, which NRCS studied in detail, uses the existing LN 
Canal POD and existing canal easements and would deliver water to the 
same location (about 400 North in Logan), is in the same general area, and 
received broad public support during the NEPA scoping process. Because 
of this, NRCS did not consider any additional options in the Canyon Road 
area. 
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 Comment D-2 (continued) Response 
 
 
 
 
 


D-2.5 
 
 
 
 
 
 


D-2.6 


D-2.3 


Constructing the Yellow Alternative would require disconnecting a sewer 
line that serves people living along Canyon Road. People living in the 
affected area would need to be temporarily relocated during construction 
because they would not have basic sewer service. The temporary relocation 
does not have any relationship to the economic or social status of people 
living along Canyon Road. 


The EWPP is a program designed to assist private parties as well as public 
agencies. The EWPP states that “private entities or individuals may receive 
assistance only through the sponsorship of a governmental entity” (7 CFR 
624.6[a][1]). In the case of the proposed action, Cache County is 
sponsoring the project. The EWPP regulations do not specify the type of 
interest a private entity or individual can or cannot have related to the 
emergency for which the funds are requested. 


D-2.4 


Comment noted. 


D-2.5 


Much of the existing vegetation along the edge of the LHPS Canal would 
need to be removed during construction of the Orange Alternative to 
accommodate the box culvert and equipment. The EIS does not propose to 
re-establish the current pattern of vegetation, but, as described on page 3-18 
of the Draft EIS, some restoration of landscaping would occur. The Draft 
EIS has been corrected to describe this type of revegetation for the Orange 
Alternative. 


Cache County has stated that it would like to consider options to eventually 
develop a greenway, or linear park, along the canal with a footpath and 
some landscaping. In order to establish the greenway and facilitate 
re-establishment of vegetation along the canal, the box culvert proposed as 
part of the Orange Alternative would include components that would 
accommodate the installation of low-flow irrigation systems. If a greenway 
is established in the future, its planning and construction would be 
accomplished through a process external to the Logan Northern Canal 
Reconstruction project. Please see the section titled General Vegetation on 
page 5-50 of the Final EIS for the Purple Alternative; the same information 
applies to the Orange Alternative. 
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 Comment D-2 (continued) Response 
 
 


This space is intentionally blank. 


If constructed, the greenway would legally accommodate pedestrian and 
bicycle traffic along the canal. Under the current status of the canal, 
walking along and floating in the canal are unauthorized uses and, in most 
areas, people taking part in these activities are trespassing. 


Please see the response to comment D-1.2 for information regarding why 
the canal would need to be enclosed (and therefore would be unavailable 
for floating). 


D-2.6 


Cache County and canal operators have expressed a desire to lessen the 
drowning risk to both adults and children associated with an open canal. 
Many canal operators are justifiably concerned about children around open 
canals in particular. As referenced in Whipple v. American Fork Irrigation 
Company (Utah Supreme Court 1996), Restatement (Second) of Torts § 
333 (1965) states, “except as stated in §§ 334–339, a possessor of land is 
not liable to trespassers for physical harm caused by his failure to exercise 
reasonable care (a) to put the land in a condition reasonably safe for their 
reception, or (b) to carry on his activities so as not to endanger them. The 
exceptions stated in sections 334 to 339 deal generally with activities and 
artificial conditions highly dangerous to constant trespassers on a limited 
area or to known trespassers, controllable forces dangerous to known 
trespassers, and artificial conditions highly dangerous to trespassing 
children” (emphasis added). 


Comparing a roadway to a privately operated canal is not a fair comparison. 
Roads are generally public property, and entities manage roads for public 
use. For those segments of the canals used by the Cities for stormwater, the 
Cities have agreements with the canal company that operates each canal, 
but these agreements do not generally cover public use of or access to the 
canal. Please see the response to comment D-1.2 for an explanation 
regarding why NRCS is proposing to enclose the LHPS and LN Canals 
with the action alternatives. 
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 Comment D-3 Response 
 
 
 
 
 
 
 


D-3.1 
 
 
 
 


D-3.2 
 
 
 


D-3.3 
 
 
 


D-3.4 


D-3.1 


For the Purple and Orange Alternatives, NRCS would replace part of the 
existing LHPS Canal with a box culvert. As described on pages 3-10 
(Purple Alternative) and 3-17 (Orange Alternative) of the Final EIS, the box 
culvert would be sized to accommodate the combined flows for delivery to 
LN Canal and LHPS Canal shareholders. 


The final engineering design of the new conveyance system would consider 
options to modify operations of the canal system in the event of an 
emergency. 


D-3.2 


The modification to the Yellow Alternative suggested by the commenter 
(moving the LN Canal POD to First Dam and reducing the pipe size due to 
increased pressure) would be a new option. Please see the response to 
comment D-2.2 for a discussion about how NRCS considered new options 
presented during the Draft EIS comment period. 


Changes to the alignment of Canyon Road are outside the scope of this 
project. Any changes to the alignment of Canyon Road would need to be 
proposed and completed by the City of Logan. 


D-3.3 


All of the action alternatives include installing a pipeline from the existing 
LN Canal POD below First Dam to the Laub Diversion in order to supply 
water to shareholders along this reach of the canal. Because the LN Canal 
shares for users in this area would be delivered through this pipeline, 
creating a new irrigation company would not be necessary. Also, this water 
would be in a pipeline, so there would be no need to construct a vandal-
unfriendly dam. This pipeline segment would be short, so an additional 
shutoff (beyond the gate at the existing POD) would not be necessary. 


D-3.4 


Comment noted. 
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 Comment D-4 Response 
 
 
 
 
 
 
 
 
 
 
 


D-4.1 
 
 
 
 


D-4.1 


The commenter’s property is downstream of the 2009 landslide at about 
800 North in Logan. Since the landslide occurred, the canal has continued 
to convey stormwater runoff from city streets and adjacent lots and to 
deliver some water to the shareholders via the temporary delivery system as 
described in Section 2.1.2.2, Operation of the LN and LHPS Canals, on 
page 2-4 of the Final EIS. 


The Logan & Northern Irrigation Company, the canal operator, has primary 
responsibility for maintaining the LN Canal and for addressing any 
problems related to maintenance of the canal. However, since the City uses 
the canal for stormwater conveyance, it has an interest in eliminating debris 
such as garbage that could block the flow of water, and the City works with 
the Logan & Northern Irrigation Company to maintain the canal. 


Mosquito abatement is not a responsibility of the Logan & Northern 
Irrigation Company and is beyond the scope of this project. However, all of 
the action alternatives would once again use the LN Canal alignment to 
convey irrigation water during the irrigation season. With the Blue 
Alternative, water would flow in an open canal as it did before the 
landslide. With the Purple and Orange Alternatives, most of the LN Canal 
water that is delivered to shareholders in this area would be placed in a 
pressurized pipeline system and in the canal. The existing canal structure 
would remain in place and would continue to be used to convey both 
stormwater and about 2 cfs of Logan & Northern Irrigation Company water 
during the irrigation season, which would prevent standing water during the 
summer. Outside of the irrigation season, the canal would function as it has 
historically and could continue to pond stormwater and non-stormwater 
flows. Funding for the proposed action from NRCS and the Utah Division 
of Water Resources requires developing long-term operation and 
maintenance plans and service agreements that identify responsible parties. 


With the No-Action Alternative, the Logan & Northern Irrigation Company 
would probably abandon the LN Canal easement, and the Cities of Logan 
and North Logan would probably take over maintenance of the canal 
structure as a stormwater conveyance facility.  
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 Comment D-5 Response 
 
 
 
 
 
 
 


D-5.1 
 
 
 
 
 
 
 
 
 
 
 
 


D-5.2 
 
 
 


D-5.3 
 
 
 
 
 
 
 
 
 


 


D-5.1 
Comments noted. 


D-5.2 
NRCS is proposing to acquire structures from 14 properties as part of all of 
the action alternatives. As noted in the NRCS EWPP manual, NRCS can 
buy the structures only if the buy-out is voluntary (Section 511.6[B]). The 
structures that would be acquired are within an area that has historically 
been susceptible to landslides. Since one of the focal points of the EWPP is 
to reduce hazards to life and property, NRCS determined that purchasing 
the structures is a cost-effective way to prevent future damage and/or loss 
of life in this historically unstable area. NRCS has not completed detailed 
studies on the stability of the slope, but evidence in existing literature and 
referred to in the EIS indicates that hazards to life and property exist along 
the Logan Bluff between about 750 East and 1100 East. Please see the 
discussion about the potential purchase on pages 3-7 through 3-9 of the 
Final EIS. Additional information about the geologic stability of the area is 
presented on pages 2-9 and 4-55 of the Final EIS. 


As noted in Section 511.6(B) of the NRCS EWPP manual, “NRCS may 
purchase (based on current value) and remove (which may include 
relocation or demolition) a structure when removing a building or similar 
structure is the least costly alternative and the buy-out is voluntary and does 
not involve a lessee or tenant.” NRCS’s cost share for such purchase, from 
willing sellers, cannot exceed 75%, so the County and/or City would 
probably need to participate in the purchase. 


NRCS recognizes that some property owners might not be willing to sell 
their properties. With the Purple and Orange Alternatives, the project could 
still be constructed even if property owners are not willing to sell. However, 
the soil buttress proposed as part of the Blue Alternative could be 
constructed only if the structures are removed. With the Blue Alternative, if 
the property owners are unwilling to sell, condemnation proceedings would 
occur. Because NRCS cannot fund the purchase of structures from 
unwilling parties, the SLO and its partners would be required to fund the 
acquisition of the properties through condemnation. Based on phone calls 
that the NRCS has received since it published the Draft EIS, it appears that 
many of the structure owners are not willing to sell their properties. The 
Final EIS has been updated to reflect how structure acquisition might affect 
the success of the Blue Alternative. 


D-5.3 
Comments noted.
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 Comment D-5 (continued) Response 
 
 
 
 
 
 
 
 


D-5.4 
 
 


D-5.5 


D-5.4 


The EIS describes the potential cost of hydropower lost in the context of 
comparing an option of pumping LN Canal water from the Logan River 
near First Dam up to the LHPS Canal to an option to divert LN Canal water 
upstream at the LHPS Canal POD below Second Dam, not as an analysis 
for compensation for the potentially lost hydropower due to implementing 
the Purple or Orange Alternatives. Since the Draft EIS was published, the 
Cache Highline Water Users’ Association (CHWUA or CHWA) and the 
City of Logan have established an agreement that identifies how potential 
effects on hydropower generation would be minimized and mitigated under 
the Purple and Orange Alternatives. See page 5-39 of the Final EIS for 
further discussion. 


The commenter is not specific in his comment about the acreage served and 
where the acreage is overstated. Comment noted. 


NRCS assumes that, when the commenter refers to the “environmental and 
historical ambiance to the people,” he is referring to quality of life and the 
historic nature of the canal system. The EIS discloses that some people 
might feel that changes associated with any of the action alternatives would 
reduce their quality of life (see pages 5-14 through 5-18 of the Final EIS). 
However, the EIS also discusses the fact that ongoing agricultural 
production, which relies on delivery of irrigation water using the canal 
system, is a positive contribution to quality of life in the study area. As 
stated on page 5-18 of the Final EIS, the proposed action is not expected to 
significantly improve or reduce the quality of life of residents in the study 
area. What some residents might find adverse, others might find positive. 


The EIS discloses that any of the action alternatives would affect historic 
resources in the study area. NRCS and Cache County would work with the 
State Historic Preservation Officer to ensure that impacts to historic 
resources (which can include the setting within which physical resources 
occur) are minimized and mitigated. 


D-5.5 


Comments noted. 
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 Comment D-6 Response 
 
 
 
 
 
 


D-6.1 


D-6.1 


Currently, the Purple and Orange Alternatives do not preclude the golf 
course operator from constructing a water feature in the golf course. If the 
Purple or Orange Alternative is selected, then the exact nature of the final 
system would be determined during the final design phase. The final design 
could accommodate the conveyance of irrigation and stormwater within the 
canal alignment, so some open water could still be present along the 
alignment. The golf course operator could use some of its water shares to 
add flow to the canal for aesthetic purposes or to create other types of water 
features. 


Since constructing recreation trailways for the general public is not part of 
the project, constructing water features for individual land owners is also 
not part of the project. If a trail or water feature were established in the 
future, it would be planned and constructed through a process external to 
the Logan Northern Canal Reconstruction project. 


The Blue Alternative would not affect the golf course’s water features.  
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 Comment D-7 Response 
 
 
 
 
 
 


D-7.1 
 
 
 
 
 


D-7.2 
 
 
 


D-7.3 
 


 


D-7.1 


The pipeline that would connect the LHPS Canal to the LN Canal with the 
Purple Alternative would consist of a 42-inch-diameter HDPE pipeline. 
This is the nominal diameter; the actual diameter would vary with pipe 
thickness as needed to meet pressure requirements. The pipeline would 
have air vents along the alignment. The terminal connection at the LN 
Canal would include a flow meter, pressure-reducing valve, and required 
connections to the LN Canal system. NRCS has proposed the design in 
order to reduce pressure so that water could be delivered to customers at an 
appropriate pressure. This would allow water delivery that would not 
jeopardize the operation of or damage individual sprinkler systems by 
delivering water at high pressure. 


With the Purple Alternative, the pipeline could be routed through 
Lundstrom Park to 1600 East, then constructed in the 1600 East roadway to 
1500 North and then in the 1500 North roadway west through the 
agricultural field to connect to the LN Canal. Another option would be to 
continue the concrete box culvert to 1500 North, start the pipeline at the 
LHPS Canal and 1500 North, and then construct the pipeline in the 1500 
North roadway west through undeveloped land before it connects to the LN 
Canal. 


D-7.2 


Comment noted. 


D-7.3 


The canal companies will pay for a portion of the project in accordance 
with the Federal and State project funding agreements. 


For more information about establishing future trails along the canal 
easements, please see page 5-26 of the Final EIS for the Purple Alternative, 
page 5-28 for the Orange Alternative, and page 5-29 for the Blue 
Alternative. If a trail were established in the future, it would be planned and 
constructed through a process external to the Logan Northern Canal 
Reconstruction project. 
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 Comment D-8 Response 
 
 
 
 
 
 
 
 
 
 
 


D-8.1 


D-8.1 


Please see the response to comment D-5.2. All of the action alternatives 
include purchasing structures along the north side of Canyon Road within 
an area that has historically been subject to landslides. NRCS understands 
that this action would affect people living in the affected area. 


Purchasing structures is not included in the No-Action Alternative. 


NRCS has not selected an alternative yet but has identified the Purple 
Alternative as its preferred alternative. NRCS plans to publish a record of 
its decision in the late summer or early fall of 2011. If NRCS selects the 
Purple Alternative for implementation, then NRCS, Cache County, and the 
City of Logan would work together to develop a schedule and pursue 
purchasing structures from willing sellers.  
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 Comment D-9 Response 
 
 
 
 
 
 
 


D-9.1 


D-9.1 


The effect of the Purple Alternative on hydropower generation is discussed 
on pages 5-38 and 5-39 of the Final EIS. The Purple Alternative could 
affect the production of an estimated maximum of 1,000 kW of 
hydropower, which is about 1% of the city’s summer demand. At the time 
the Draft EIS was completed, representatives of the Logan City Light and 
Power Department and members of CHWUA were in the process of 
negotiating an agreement regarding moving the LN Canal POD to the 
LHPS Canal POD below Second Dam. Since the Draft EIS was released, 
CHWUA and the City of Logan have established an agreement that 
identifies how potential effects on hydropower generation would be 
minimized and mitigated under the Purple Alternative. 


The purpose of the EIS is to identify and disclose effects due to the 
proposed action and project alternatives, not to determine if use of water for 
irrigation is more important than use of water for hydropower generation. 
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 Comment D-10 Response 
 
 
 
 
 
 
 
 
 
 
 
 


D-10.1 


D-10.1 


The Purple Alternative, which is the preferred alternative, would combine 
the flows of the LN Canal and the LHPS Canal between the LHPS Canal 
POD below Second Dam and return some LN flows to the LN Canal at 
about 1500 North in Logan. The Orange Alternative would combine the 
flows between the LHPS Canal POD and return some LN flows to the LN 
Canal at either 2900 North or 3100 North in North Logan. 
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 Comment D-10 (continued) Response 
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 Comment D-11 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-11.1 


D-11.1 


Comment noted. 
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 Comment D-12 Response 
 
 
 
 
 
 
 
 


D-12.1 
 
 
 
 
 
 


D-12.2 
 
 
 
 
 
 
 
 


D-12.3 


D-12.1 


Comment noted. 


D-12.2 


NRCS did evaluate an alternative that would collect and convey water from 
seeps and springs along the Logan Bluff. The Blue Alternative, which is 
described beginning on page 3-20 of the Final EIS, would place the LN 
Canal in a pipeline and construct a separate drainage ditch alongside the 
pipeline to collect and convey the seep and spring water as well as 
stormwater runoff from US 89. The ditch would discharge into the LN 
Canal at about 400 North and 600 East. See the figure on the next page for 
a rendering of the new pipeline and drainage channel. Please note, however, 
that NRCS has not identified the Blue Alternative as the preferred 
alternative. 


The Purple and Orange Alternatives do not include any changes to the 
existing LN Canal POD structure. Both of these alternatives would include 
installing a pipeline in the LN Canal between the LN Canal POD below 
First Dam and the Laub Diversion to deliver water to shareholders in this 
area. The pipeline would be placed in the existing canal, and the canal 
would still capture water from seeps and springs and stormwater from 
US 89. Upstream of the landslide area, flowing water would be directed 
from the Laub Diversion into a ditch system. Downstream of the landslide, 
water collected in the canal would continue to flow in the LN Canal to the 
north to about 400 North. For the Purple and Orange Alternatives, irrigation 
water would be introduced into the canal at 400 North, and the canal would 
convey both irrigation water and stormwater downstream. However, 
upstream of 400 North, water could pond in the canal at times of very low 
flow (such as in summer). 


The Purple and Orange Alternatives would use the existing LN Canal 
downstream of the 2009 landslide to convey water from seeps and springs 
and stormwater. This would include the reach parallel to Canyon Road. 
Because the City of Logan would use the canal structure to collect and 
convey this water and the canal would also capture and convey stormwater 
from US 89, it is in the City’s and UDOT’s interest to maintain the canal in 
good working order.  
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 Comment D-12 (continued) Response 
 


This space is intentionally blank. 


D-12.3 


The Blue Alternative would collect and convey water from seeps and 
springs and stormwater. This alternative was not the most expensive option 
studied, nor was it the least expensive. Please see the response to comment 
D-5.2 and the discussions on pages 2-9 and 4-55 of the Final EIS for 
information about historic landslides along the Logan Bluff. 
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 Comment D-13 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-13.1 
 
 
 
 
 


D-13.2 
 


D-13.1 


All of the action alternatives would re-establish delivery of LN Canal 
shares to shareholders. The amount of water delivered to shareholders 
would be about the same as the amount delivered before the landslide. For 
the Purple and Orange Alternatives, a representative of the Logan & 
Northern Irrigation Company has stated that the company would supply 
water to the four shareholders just south (upstream) of 400 North using a 
small pipeline that would connect to the LN Canal pressure pipe 
downstream. Please see the discussion on page 3-11 of the Final EIS for 
detailed information. 


D-13.2 


The Blue Alternative could affect a part of the trail described by the 
commenter in the area of the soil buttress. The current trail that connects to 
USU is not a publicly maintained trail. Because detailed construction plans 
have not been developed for the Blue Alternative, it is not known whether 
the uphill trails along the bluff would remain available. It is possible that, 
after construction of the Blue Alternative, the trail might not be available 
for public use. 


The Purple and Orange Alternatives would not affect this trail. 
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 Comment D-14 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-14.1 


D-14.1 


Comment noted. 
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 Comment D-15 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-15.1 


D-15.1 


Comment noted. 
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 Comment D-16 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-16.1 
 
 
 
 
 
 
 
 
 
 


D-16.2 
 
 


D-16.3 


D-16.1 


Please see the response to comment D-1.2 for an explanation regarding why 
NRCS is proposing to enclose part of the LHPS Canal as part of the Purple 
and Orange Alternatives. Also, please review the discussion at the top of 
page 5-26 of the Final EIS regarding Cache County’s intent to develop a 
recreation corridor along the canal and establish a way for people to legally 
use the easement for walking and bicycling. This information pertains to 
both the Purple and Orange Alternatives. 


D-16.2 


Constructing either the Purple or Orange Alternative would require clearing 
existing vegetation along the LHPS Canal between the golf course and 
Lundstrom Park/1500 North. Please see the section titled General 
Vegetation on page 5-50 of the Final EIS; this information pertains to both 
the Purple and Orange Alternatives. Some landscaping would be replaced 
following construction. As described in that section, the County has stated 
that it would like to consider options to eventually develop greenways, or 
linear parks, along canals in the region with a footpath and some 
landscaping. In order to accommodate a future greenway along the LHPS 
Canal and facilitate re-establishment of vegetation along the canal, the box 
culvert would include components that would accommodate the installation 
of low-flow irrigation systems. If a greenway were established in the future, 
it would be planned and constructed through a process external to the 
Logan Northern Canal Reconstruction project. 


D-16.3 


Comment noted. 
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 Comment D-17 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-17.1 
 
 
 
 
 


D-17.2 


D-17.1 


Any of the action alternatives would affect limited areas of riparian 
vegetation along the Logan River due to reconstruction of a POD structure. 
Cache County and its contractors intend to minimize impacts to riparian 
vegetation along the river. Work at the POD for the Purple or Orange 
Alternative would also be overseen by USFS consistent with a special-use 
permit for construction. For more information about impacts to riparian 
vegetation, please see pages 5-49 and 5-109 of the Final EIS for the Purple 
Alternative (which also applies to the Orange Alternative) and pages 5-53 
and 5-112 for the Blue Alternative. The No-Action Alternative would not 
affect any riparian vegetation. 


D-17.2 


Comment noted. 







 Chapter 12: Comments on the Draft EIS


 


Logan Northern Canal Reconstruction Project August 2011
Final Environmental Impact Statement 12-27
 


 Comment D-18 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-18.1 


D-18.1 


Comment noted.  
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 Comment D-18 (continued) Response 
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 Comment D-19 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-19.1 


D-19.1 


Only the Orange Alternative would enclose part of the LHPS Canal north 
(downstream) of Lundstrom Park/1500 North. The Purple, Blue, and No-
Action Alternatives would not affect the LHPS Canal north of Lundstrom 
Park/1500 North. As shown in Figure 3-3, Typical Cross-Section B, on 
page 3-6 of the Final EIS, the Orange Alternative would provide for some 
open water (stormwater) in the canal alignment north of Lundstrom Park. 
The Orange Alternative would not affect the LHPS Canal downstream of 
2900 North/3100 North. 


Please see the discussions about impacts to wildlife on pages 5-49 and 5-50 
of the Final EIS (these are discussions about the Purple Alternative that also 
apply to the Orange Alternative). 
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 Comment D-20 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-20.1 


D-20.1 


Comment noted. 
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 Comment D-21 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-21.1 


D-21.1 


The Blue Alternative, as presented in the Draft EIS, is proposed in the 
existing LN Canal alignment in response to comments received during the 
EIS scoping process. Many members of the public asked NRCS to consider 
an alternative that would rebuild the LN Canal on its original alignment, 
and the evaluation of the Blue Alternative responds to this request. 


The modification to the Blue Alternative suggested by the commenter 
(moving the pipe from the existing alignment to the road and back to the 
alignment) would be a new option. The alternatives NRCS considered and 
presented in the Draft EIS are based on using existing system features. 
NRCS considered this new option and others during the review of Draft EIS 
comments but did not include any new options in the Final EIS because the 
existing action alternatives meet the project purpose and need and project 
objectives. The option suggested by the commenter would not better 
achieve the project purpose, need, or objectives. 


The Blue Alternative, which NRCS studied in detail, uses the existing LN 
Canal POD, would deliver water to the same location (about 400 North in 
Logan), is in the same general area, and received broad public support 
during the NEPA scoping process. Because of this, NRCS did not consider 
any additional options in the Canyon Road area. 


Please note that NRCS would pursue structure acquisition with any action 
alternative. NRCS determined that purchasing the structures is a cost-
effective way to prevent future damage and/or loss of life in this historically 
unstable area. While structure acquisition is included as part of the Purple 
and Orange Alternatives, those alternatives could still be constructed even 
if structure owners were unwilling to sell. This is not the case for the Blue 
Alternative; the soil buttress proposed as part of the Blue Alternative could 
be constructed only if the structures are removed. If structure owners are 
not willing to sell, then the properties would need to be condemned and the 
condemnation process could require extra time to complete. The 
condemnation process would also require additional funding from the 
project sponsors because NRCS cannot fund property acquisition through 
condemnation. 







Chapter 12: Comments on the Draft EIS 


 


August 2011 Logan Northern Canal Reconstruction Project
12-32 Final Environmental Impact Statement
 


 Comment D-22 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-22.1 
 
 
 
 
 


D-22.2 
 
 
 
 
 
 
 
 
 
 
 


D-22.3 
 
 


D-22.1 


Comment noted. 


D-22.2 


Please see page 3-53 of the Final EIS for a listing of reasons why NRCS 
has identified the Purple Alternative as the preferred alternative. NRCS 
fairly considered all of the action alternatives and a No-Action Alternative 
as part of the decision-making process. As described in Section 3.5, 
Preferred Alternative, of the Final EIS, NRCS found that the Purple 
Alternative would fulfill its statutory mission and responsibilities by giving 
consideration to economic, environmental, technical, and regulatory factors. 
NRCS is not aware of the considerable opposition to the Purple Alternative 
mentioned by the commenter, although we know that some people support 
other options over the Purple Alternative. 


NRCS considered the Blue Alternative at an equal level of detail as the 
Purple Alternative. 


For the reasons described on pages 3-52 and 3-53 of the Final EIS, NRCS 
eliminated the Yellow Alternative from detailed analysis. Please note that 
the Yellow Alternative is not along the existing canal alignment but rather 
is under Canyon Road and 600 East. 


D-22.3 


Existing vegetation along the LHPS Canal between the LHPS Canal POD 
below Second Dam and Lundstrom Park/1500 North would need to be 
removed during construction of the Purple Alternative in order to 
accommodate the box culvert and construction activity. Although the EIS 
does not propose to re-establish the current pattern of vegetation, some 
revegetation would occur. Cache County has stated that it would like to 
consider options to eventually develop a greenway, or linear park, along the 
canal with a footpath and some landscaping. In order to establish the 
greenway and facilitate re-establishment of vegetation along the canal, the 
box culvert proposed as part of the Purple Alternative would include 
components that would accommodate the installation of low-flow irrigation 
systems. If a greenway were established in the future, it would be planned 
and constructed through a process external to the Logan Northern Canal 
Reconstruction project. Please see the section titled General Vegetation on 
page 5-50 of the Final EIS. 
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 Comment D-22 (continued) Response 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-22.4 
 


NRCS recognizes that many members the public (including people who do 
not live along the canals) like the vegetation along the canals and consider 
it an amenity. Not all of the 2.4 to 2.6 miles of LHPS Canal that would be 
placed into a culvert as part of the Purple Alternative support the type of 
vegetation described by the commenter. Enclosing 2.4 to 2.6 miles of canal 
would not affect the regional ambiance of Cache Valley. As the LHPS 
Canal operator, the Logan, Hyde Park and Smithfield Canal Company 
conducts routine maintenance of the canal to ensure that water shares can 
be delivered and that vegetation or debris do not obstruct flow or otherwise 
affect the amount of water that is delivered using the canal. This routine 
maintenance sometimes includes removing vegetation. 


The proposed action would not affect other canals in Cache Valley. 
Converting 2.4 to 2.6 miles of the over 400 miles of canal valley-wide 
would not affect the overall ambiance of the valley. The EIS discloses that 
“[r]esidents and landowners who associate a positive quality of life with the 
existing canal system might feel that these changes reduce their quality of 
life” (see pages 5-14 and 5-15 of the Final EIS). The EIS concludes that, 
overall, the proposed action is not expected to significantly improve or 
reduce the quality of life of residents living in the study area. 


D-22.4 


With the Purple Alternative, NRCS expects that water would be delivered 
to each shareholder at their current diversion points in order to meet 
shareholders’ use of either flood irrigation or a sprinkler system. With this 
alternative, the existing LN Canal would continue to capture stormwater 
runoff and deliver about 2 cfs of irrigation water during the irrigation 
season between 400 North and 1500 North. Because water would be 
available in the LN Canal or through the pressurized pipeline system, 
shareholders would be able to choose the type of method used to take water 
from the LN Canal.  
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 Comment D-23 Response 
 
 
 
 
 
 


D-23.1 


D-23.1 


Comment noted. 
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 Comment D-24 Response 
 
 
 
 
 
 
 


D-24.1 


D-24.1 


The commenter is correct regarding the pipe size for delivering water to 
shareholders between the LN Canal POD and the Laub Diversion. The 
Final EIS reflects a pipe diameter of 10 inches for this local delivery 
pipeline for all action alternatives. 
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 Comment D-25 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-25.1 
 
 
 
 


D-25.2 
 
 
 


D-25.3 
 


D-25.1 


The text in Section 2.1.2.1 has been modified to reflect the correction 
provided by the commenter. 


D-25.2 


Comment noted. 


D-25.3 


Please see the revised text on page 4-2 of the Final EIS that explains the 
difference between land use and zoning. 


The discussion in Section 4.2.1 generally addresses land uses in the parts of 
Logan, North Logan, Hyde Park, and unincorporated areas in the study area 
but focuses on land uses and zoning along the canal alignments only. 


Build-out is discussed only for Logan. As used in the EIS, build-out refers 
to land uses as described in the Logan General Plan. The text in this EIS is 
taken from that General Plan. According to the Logan General Plan: 


From 1952 to 1993, while the population of Logan increased by almost 100%, 
land consumption increased by over 200%. (Section 5.2.1, Page 5-2 of the 
Logan General Plan) 


and 
The scarce remaining land within Logan’s existing boundary is being 
developed for a variety of uses. Every year more than 900 new residents are 
added to the City accompanied by 300 new dwelling units and 600 new jobs. 
At this rate, the City has virtually reached residential build-out already. 
Commercial build-out will be reached by 2014 and there will be no more 
room for employment and manufacturing facilities by the year 2053. (Section 
5.2.1, Page 5-2 of the Logan General Plan) 


The EIS does not state that land in North Logan is built out. Page 4-4 of the 
Final EIS clearly states that about 3% of the land in North Logan is 
designated for agricultural use; NRCS recognizes that landowners might 
use land having other designations (such as residential) for agricultural 
production and that this is currently the practice in many parts of the study 
area. NRCS presents zoning designations in Tables 4-1 and 4-2 because 
zoning represents the development scenario expected by the Cities. NRCS 
recognizes that Cities can change zoning and that landowners often use land 
for purposes that are different than those described in the applicable zoning 
regulations. 
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 Comment D-26 Response 
 
 
 
 
 
 
 
 
 
 


D-26.1 
 
 
 
 
 


D-26.2 
 
 
 
 


D-26.3 


D-26.1 


NRCS has identified the Purple Alternative as the preferred alternative. 
Please see the discussion beginning on page 3-31 of the Final EIS that 
describes the alternative screening process. 


D-26.2 


Comment noted. 


D-26.3 


The EIS uses the term adverse because the decrease in water delivery did 
adversely affect shareholders compared to pre-landslide conditions during 
the 2010 irrigation season. Mr. Meikle’s statement does not prove that the 
effect was adverse, neutral, or beneficial or that the EIS exaggerates 
adversity. NRCS reached its conclusion about the adverse effect based on 
the fact that the LN Canal could not be used to deliver irrigation water to 
many shareholders and based on historic water delivery compared to 
delivery under the compromised system.  
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 Comment D-26 (continued) Response 
 
 
 
 


D-26.4 
 
 
 
 
 
 
 
 
 


D-26.5 
 
 
 


D-26.6 


D-26.4 


Comment noted. 


D-26.5 


The commenter correctly states that some shareholders would not receive 
water with the action alternatives. Please see page 3-11 of the Final EIS, 
which discloses how the shareholders between the 2009 landslide area and 
400 North would be serviced. 


D-26.6 


Please note that NRCS eliminated the Yellow Alternative from further 
analysis and therefore did not consider developing further detail about this 
option. See Section 3.4, Alternatives Eliminated from Detailed Study, on 
page 3-31 of the Final EIS for a discussion of the alternative screening 
process. 


The modification to the Yellow Alternative suggested by the commenter 
(moving the LN Canal POD to First Dam and reducing the pipe size due to 
increased pressure) would be a new option. Please see the response to 
comment D-2.2 for a discussion about how NRCS considered new options 
presented during the Draft EIS comment period. 
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 Comment D-26 (continued) Response 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 


D-26.7 
 
 
 
 
 


D-26.8 
 
 


 
D-26.9 


D-26.7 


The EIS discloses that the Blue Alternative would not completely eliminate 
hazards to life and property. NRCS added this alternative to the list of 
initial alternatives considered and carried it forward for detailed analysis 
due to public comments raised during project scoping. 


D-26.8 


All of the action alternatives include the purchase of structures from 
14 properties along the north side of Canyon Road. Since one of the focal 
points of the EWPP is to reduce hazards to life and property, NRCS 
determined that purchasing the structures is a cost-effective way to prevent 
future damage and/or loss of life in this historically unstable area. If NRCS 
had studied the Yellow Alternative in detail in the EIS, structure acquisition 
would have been part of that alternative as well. The subject of structure 
acquisition would not have been treated differently for the Yellow 
Alternative than it was for the action alternatives that did not include any 
modifications to the Logan Bluff. 


D-26.9 


The Blue Alternative includes monitoring the Logan Bluff. 


As noted in Section 511.6(B) of the NRCS EWPP manual, NRCS may 
purchase and remove a structure when removing a building or similar 
structure is the least-costly alternative. Purchasing and removing the 
structures with the other action alternatives would be less costly than long-
term monitoring, and long-term monitoring would not provide the same 
level of risk reduction as removing the structures. 


CHWUA is incorporated with the combination of the Logan & Northern 
Irrigation Company and the Logan, Hyde Park and Smithfield Canal 
Company. Voting would be conducted in accordance with CHWUA articles 
of incorporation. 
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 Comment D-26 (continued) Response 
 
 
 
 
 
 
 


D-26.10 
 
 
 
 


D-26.11 
 
 


D-26.12 


D-26.10 


The Purple Alternative could affect, but would not eliminate, power 
generation by the City of Logan. Diverting some of the Logan & Northern 
Irrigation Company water at the LHPS Canal POD could reduce power 
generation at the City of Logan’s hydropower facility by up to about 
1,000 kW. This amount is about 1% of the city’s peak summer demand. 
Please see pages 5-38 and 5-39 of the Final EIS for a discussion regarding 
this alternative’s potential effect on power generation. 


NRCS considered the value of lost hydropower as part of the alternatives 
development process. This value was not added to the alternatives’ cost 
estimates because the effect would be considered an operating expense and 
could vary depending on actual diversions. River diversions are influenced 
by climatic and river conditions at the time of the diversion, and these 
conditions vary daily. The Final EIS has been updated to reflect an 
agreement between CHWUA and the City of Logan that identifies how 
potential effects on hydropower generation would be minimized and 
mitigated under the Purple and Orange Alternatives. 


Please see page 3-49 of the Final EIS for a discussion regarding the 
calculation of lost hydropower. The net present values presented in Table 
3-7 were calculated using a discount rate established by statutes and applied 
using rules governing NRCS’s analysis of net present values for water and 
related land resources implementation studies. NRCS uses the discount rate 
published by the Water Resources Council for Federal water projects 
(USDA NRCS 2011), which is calculated based on formulas specified by 
the White House Office of Management and Budget Circular A-94, 
Appendix C (OMB 2010). The commenter’s assertion that, over time, 
power rate escalation would always outpace general inflation and crop or 
water value increases is speculative. 


D-26.11 


The intent of the Purple Alternative is to deliver full shares to shareholders. 
NRCS and the SLO have proposed a system that would accomplish this 
intent. Please see page 3-11 of the Final EIS, which discusses how the 
shareholders between the 2009 landslide area and 400 North would be 
serviced. 


D-26.12 


Comment noted. 
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 Comment D-27 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-27.1 
 
 
 
 


D-27.2 
 
 
 
 
 
 
 


D-27.3 
 


D-27.1 


NRCS determined that the alternatives studied in detail in the EIS are 
eligible for funding through the EWPP. Please see the discussion in the 
Final EIS in Section 1.1.2, Authority, beginning on page 1-1 and Section 
3.4.1.2, Step 2: NRCS Objectives, beginning on page 3-34. 


D-27.2 


The action alternative costs are stated in Section 3.2, Alternatives Studied 
in This EIS. Detailed cost estimates for the action alternatives are included 
in Appendix C1, Action Alternative Cost Estimates. 


NRCS prepared cost estimates for the purpose of this EIS so that it could 
compare the action alternatives and understand the estimated engineering 
and construction costs of the options. NRCS can provide up to 75% of the 
project funding for allowable costs. The remaining 25% is the responsibility 
of the SLO, which may in turn look to other non-Federal sources for 
assistance (such as grants, loans, in-kind services, and funding provided by 
local governments or funding provided by private entities). NRCS 
understands that the SLO expects CHWUA to provide the 25% through a 
State loan, local money (such as contributions from Cities in the area), and 
contributions from the Logan & Northern Irrigation Company and the 
Logan, Hyde Park and Smithfield Canal Company. 


NRCS and Cache County intend to begin the design and construction 
process as soon as possible after NRCS issues its Record of Decision 
(ROD) and would like to avoid delay. NRCS cannot control the match 
funding process but recognizes that delay could occur during that process. 
Speculating on the nature and length of delay related to the 25% match 
funding is beyond the scope of this EIS. 


D-27.3 


NRCS does not agree that the EIS process through which it evaluated the 
Orange Alternative (which is the same as the 3100 North alternate 
referenced by the commenter) was a waste of time or effort. NEPA requires 
lead agencies to evaluate a range of reasonable alternatives; NRCS 
determined that the Orange Alternative was a reasonable option. 
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D-27.4 
 
 
 
 
 
 
 
 
 
 
 


D-27.5 
 
 
 
 
 
 
 
 
 
 


D-27.6 
 


D-27.4 


As described in the response to comment D-27.3, the NRCS funding 
agreement states that Cache County will provide a 25% match and that 
Cache County would look to CHWUA to establish the match. These other 
sources might include communities that benefit from the project in the 
study area. 


Please note that NRCS completed an EIS, not an Environmental 
Assessment (EA), and that the EIS contains extensive information about its 
preferred alternative, the Purple Alternative. Please see the discussion on 
page 3-49 of the Final EIS regarding potential effects to the Logan City 
Light and Power facility on the Logan River. See the response to comment 
D-5.4 for information about the associated water right and potential impact 
to hydropower. 


The EIS discusses easements in general, but detailed information about 
easements would not be known until the design phase of the project is 
complete. Please see the response to comment D-27.2 regarding project 
funding and timing. 


Please note that the Orange Alternative (called the 3100 North alternate by 
the commenter) is not NRCS’s preferred alternative. 


D-27.5 


NRCS cannot control the voting process of the canal companies. 


D-27.6 


Please note that Cache County would receive and manage the NRCS funds 
distributed through the EWPP, as stated on page S-1 of the Final EIS. 
Cache County would work with CHWUA and the canal companies, but 
CHWUA and/or the canal companies would not receive EWPP funding 
directly. However, Cache County has agreed to sponsor the effort because 
the project would benefit residents living in the county and would achieve a 
common, positive result. 


As stated in its response to comment D-27.1, NRCS determined that the 
alternatives studied in detail in the EIS are eligible for funding through the 
EWPP. The preferred alternative is the least-expensive action alternative 
studied in detail in the EIS. 
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D-27.7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-27.8 


D-27.7 


As the commenter is aware, NRCS completed an EIS for the proposed 
action. Alternatives considered are described in Chapter 3, Alternatives, of 
the EIS. As noted in the response to comment D-27.2, detailed cost 
analyses are presented in Appendix C1, Action Alternative Cost Estimates, 
of the EIS. 


D-27.8 


As noted in the response to comment D-27.1, NRCS determined that the 
alternatives studied in detail in the EIS are eligible for funding through the 
EWPP. Please see Appendix C1 of the EIS for detailed action alternative 
cost estimates. 
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D-27.9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 


D-27.9 


Please note that NRCS considered then eliminated the Yellow Alternative 
from further analysis and therefore did not consider developing further 
detail about this option. See Section 3.4, Alternatives Eliminated from 
Detailed Study, on page 3-31 of the Final EIS for a discussion of the 
alternative screening process. 


The letter correctly states that the Yellow Alternative, as presented in the 
Draft EIS, would not require a change in the existing LN Canal POD. This 
option would not affect where the Logan & Northern Irrigation Company 
uses the LN Canal water and therefore would not affect hydropower 
generation by the City of Logan. 


The modification to the Yellow Alternative suggested by the commenter 
(moving the LN Canal POD to First Dam and reducing the pipe size due to 
increased pressure) would be a new option. Please see the response to 
comment D-2.2 for a discussion about how NRCS considered new options 
presented during the Draft EIS comment period. NRCS made the decision 
to prepare an EIS and released a Notice of Intent to do so in July 2010. 
Once it made this decision, NRCS did not re-examine the type of document 
that would be prepared. Lead agencies do not normally revert to preparing 
an EA after considering alternatives. 


The EIS describes the expected impacts of the project alternatives, 
including potential impacts to hydropower generation by the City of Logan 
(beginning on page 5-37 of the Final EIS), seepage (beginning on page 5-90 
of the Final EIS), habitat associated with the canals (beginning on page 
5-48 of the Final EIS), and the Logan River (beginning on page 5-48 and 
page 5-70 of the Final EIS). NRCS did not complete a detailed analysis of 
effects on property values because such an analysis would require 
speculation about future market conditions. However, NRCS did consider 
how the alternatives could affect the social environment; these discussions 
begin on page 5-13 of the Final EIS. 
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D-27.10 
 


D-27.10 


Comment noted. 
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D-27.11 
 
 
 
 
 


D-27.11 


Comment noted. 
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D-27.12 
 


D-27.12 


Comment noted. 
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D-27.13 


D-27.13 


The scoping summary report is simply a summary of comments received. 
The purpose of the report was to help NRCS identify subjects that should 
be studied in the EIS. 


Please see the response to comment D-1.2 regarding why only closed/piped 
systems are considered in this EIS. 
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D-27.14 
 
 
 
 
 
 


D-27.15 


D-27.14 


Comment noted. 


D-27.15 


NEPA does not require lead agencies to evaluate every conceivable 
alternative. Rather, NEPA directs agencies to evaluate a range of reasonable 
alternatives. NRCS concludes that the action alternatives studied in the EIS 
represent a range of reasonable alternatives. 


Please note that NRCS has identified the least-costly action alternative, the 
Purple Alternative, as its preferred alternative. 
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D-27.16 


D-27.16 


Comment noted.  
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D-27.17 


D-27.17 


Comment noted. 
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D-27.18 
 
 
 
 
 
 
 


D-27.19 


D-27.18 


As described in the response to comment D-27.9, the EIS describes the 
expected impacts of the project alternatives on the City of Logan’s 
hydropower generation. The action alternative cost estimates included in 
Appendix C1 included estimated easement costs. 
Construction activity on 1500 North would be temporary. The road surface 
would be returned to preconstruction conditions after work in this area is 
completed. The contractor performing work in the roadway would develop 
and implement a maintenance of traffic plan that ensures continued access 
for people living in the area. 
Please see the alternatives description beginning on page 3-2 of the Final 
EIS. All of the action alternatives include a small-diameter pipeline to serve 
shareholders living along Canyon Road between the LN Canal POD and the 
Laub Diversion. See page 3-11 of the Final EIS for information about how 
the Purple Alternative would serve shareholders between the Laub 
Diversion and 400 North. 
NRCS has not identified any specific construction risks in Logan Canyon 
associated with modifying the POD structure just below Second Dam. If the 
Purple Alternative is selected, part of the design process would be 
identifying site-specific hazards and challenges. This is a normal part of any 
construction project. 
Canals in the study area are not unique, though many residents feel that 
they contribute positively to the ambience of the area. Based on the EIS 
analyses, NRCS did not find that converting about 2.4 to 2.6 miles of the 
LHPS Canal to a box culvert would significantly affect the overall 
ambience of Cache Valley. 
As stated in the response to comment D-27.1, NRCS determined that the 
alternatives studied in detail in the EIS are eligible for funding through the 
EWPP. Please see the discussion beginning on page 3-53 of the Final EIS 
regarding NRCS’s identification of the Purple Alternative as the preferred 
alternative. NRCS based its decision on EWPP requirements and the 
expected beneficial and adverse environmental consequences of each 
alternative. 


D-27.19 


NRCS began formulating and studying the action alternatives in August 
2010. NRCS was aware of some potential options for the Yellow 
Alternative, but after careful consideration chose to stay with its original 
decision to not evaluate the Yellow Alternative or any modifications of the 
Yellow Alternative in detail.
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Please see the response to comment D-2.2 for a discussion about how 
NRCS considered new options presented during the Draft EIS comment 
period. 


NRCS understands that new options would have different easement 
requirements. NRCS considered easement requirements, but they were not 
a major factor in identifying a preferred alternative. New permanent 
easements would probably be required as part of any alternative. Please see 
the action alternative cost estimates in Appendix C1 for conceptual 
estimates of easement requirements. 


Although the Yellow Alternative or modifications of the Yellow 
Alternative would not require construction along 1500 North, they would 
require construction under or along Canyon Road. Because the City of 
Logan owns a sewer line in Canyon Road, construction would require 
temporarily shutting down this line and probably the culinary water system. 
The exact duration of the expected shutdown is unknown, but NRCS and 
Cache County estimate that the service interruption could last a number of 
weeks. This would require temporarily relocating people living in the area 
due to health and safety concerns. Therefore, as described on page 3-50 of 
the Final EIS, constructing the Yellow Alternative would be much more 
disruptive to people living along Canyon Road than the Purple Alternative 
would be to people living along 1500 North. Constructing the Purple 
Alternative might cause short-term effects to utility service in the area, but 
such effects would probably last hours rather than days or weeks. 


The Yellow Alternative and any new options resulting from modifications 
to the Yellow Alternative would probably also require a separate irrigation 
water delivery pipeline that is included as part of all of the action 
alternatives to serve shareholders along Canyon Road. The placement and 
operation of this pipeline with the Yellow Alternative would be the same as 
that with the Purple, Orange, and Blue Alternatives. Please see page 3-22 of 
the Final EIS for a description of how the Blue Alternative would serve 
shareholders between the Laub Diversion and 400 North. 


The commenter correctly states that the Yellow Alternative or any new 
options resulting from modifications to the Yellow Alternative would not 
affect hydropower generation by the City of Logan. 
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D-28.1 
 
 
 


D-28.2 
 
 


D-28.3 


D-28.1 


The reference noted by the commenter is a geodatabase and a shapefile that 
were obtained from the Utah Automated Geographic Reference Center 
(AGRC) but were originally published by USGS. This geodatabase is a 
compilation of information from several different agencies. The reference 
has been updated in the text and in Chapter 9, References, to reflect AGRC 
as the reference source. 


D-28.2 


The reference noted by the commenter is a geodatabase and a shapefile that 
were obtained from AGRC. The reference has been updated in the text and 
in Chapter 9, References, to reflect AGRC as the reference source. 


D-28.3 


The commenter is correct; the reference is Bjorklund and McGreevey 1971. 
The reference has been corrected in the Final EIS. 
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D-29.1 
 
 
 
 
 
 
 
 


D-29.2 
 
 
 
 
 
 
 
 


D-29.1 


Comment noted. 


D-29.2 


NRCS assumes that the commenter is referring to the February 2011 letter 
from Cache County to NRCS that states the County encourages more study 
of rebuilding of the LN Canal along Canyon Road and off the hillside. 


The alternatives NRCS considered and presented in the Draft EIS are based 
on using existing system features, to the extent possible, and avoiding 
impacts to new areas. The modification to the Blue Alternative suggested 
by the commenter (moving the pipeline to Canyon Road) would be a new 
option. A modification of the Yellow Alternative that would have moved 
the pipeline to the north along the toe of the Logan Bluff would also be 
considered a new option. This Yellow Alternative option would have 
required acquisition of the properties; this is similar to the Blue Alternative 
in that it could not be constructed unless the structures were removed. 
Based on phone calls that NRCS has received since it published the Draft 
EIS, it appears that many of the structure owners are not willing to sell their 
properties, which means that the properties would need to be acquired 
through condemnation. Because NRCS cannot fund purchase of structures 
from unwilling parties, the SLO and its partners would be required to fund 
the acquisition of the properties through the condemnation process. 


NRCS considered the new options during the review of Draft EIS 
comments but did not include any new options in the Final EIS because the 
existing action alternatives already meet the project purpose and need and 
objectives. The option suggested by the commenter would not better 
achieve the project purpose, need, and objectives. 


The Blue Alternative, which NRCS studied in detail, would use the existing 
LN Canal POD, would deliver water as it has historically, is in the same 
general area as the other initial alternatives in the southern part of the study 
area, and received broad public support during the NEPA scoping process. 
Because of this, NRCS did not consider any additional options in the 
Canyon Road area. 


The commenter correctly assumes that if it had been studied in detail, the 
Yellow Alternative could have included acquiring structures from 
14 properties. Like the Purple and Orange Alternatives, the Yellow 
Alternative described in Chapter 3, Alternatives, of the EIS could have been 
constructed even if the structure owners were not willing sellers. 
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D-29.3 


D-29.3 


The Purple Alternative would not change the LHPS or LN Canals 
downstream of about 1500 North, which is just at the North Logan city 
boundary. The canal systems downstream of 1500 North would continue to 
collect stormwater that runs off from land in North Logan and to convey 
stormwater from Logan. The EIS discloses that reaches of the LHPS Canal 
downstream of about 1500 North could still be overwhelmed during large 
storms (see page 5-83), a condition that occurs during storms under the 
LHPS Canal’s existing condition. 


Although the Purple Alternative would not construct additional stormwater 
capacity downstream of Lundstrom Park/1500 North, cities through which 
the canals pass would still benefit from the alternative. The LHPS Canal 
would continue to convey water for all shareholders, including water for 
irrigation and water exchange agreements. The cities would also benefit 
from an overall increase in efficiency and reliability of the canal 
conveyance structure due to structural improvements upstream. 


Please see the response to comment D-3.1 for a discussion of the system 
considerations for emergency planning. 


The Cities of Logan, North Logan, Hyde Park, and Smithfield all have 
municipal stormwater discharge permits that address stormwater discharges 
to receiving waters. These permits are consistent with Section 402 of the 
CWA, which is administered by the State of Utah. 


The EIS contains a measure that directs development of a stormwater 
management and maintenance program for the reach of the LHPS Canal 
between the Logan Golf & Country Club and Lundstrom Park/1500 North. 
Please see page 5-87 of the Final EIS for the text of this measure. 
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D-29.4 


D-29.4 


Comment noted. 
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D-29.5 
 
 
 
 
 
 
 
 
 
 
 


D-29.6 


D-29.5 


NRCS’s preferred alternative is the Purple Alternative. This alternative is 
the least costly of the action alternatives and is estimated to cost between 
$20.4 million and $22.4 million. Cost estimates for all of the action 
alternatives are included in Appendix C1, Action Alternative Cost 
Estimates, of the EIS. 


D-29.6 


Please note that NRCS and Cache County did not consider an easy, quick 
fix to the LN Canal to be a safe solution to the problem of needing to 
restore delivery of the LN Canal water. Furthermore, NRCS decided to 
prepare an EIS to evaluate the project options, a process that typically 
requires 1 to 2 years to complete. NRCS is working with Cache County to 
complete the process in a timely manner and consistent with Federal 
requirements. This EIS process is part of the Federal requirements.  
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D-30.1 


D-30.1 


The Orange Alternative, which is the same as the 3100 North plan referred 
to by the commenter, is one of the options that NRCS studied as part of the 
EIS process. NEPA requires NRCS to evaluate a range of reasonable 
alternatives; NRCS and Cache County concluded that the Orange 
Alternative is a reasonable alternative that would meet the purpose of and 
need for the project. Please note that the Orange Alternative is not NRCS’s 
preferred alternative.  
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D-30.2 
 
 
 
 
 
 
 


D-30.2 


The EIS notes that construction of any of the action alternatives would 
require temporary easements. All of the alternatives would probably also 
require permanent easements, but NRCS and Cache County do not expect 
that a large number or area of permanent easements would be needed. 
Acquiring easements (temporary construction and/or permanent easements) 
is a common part of construction projects. 


Preliminary evaluations indicate that the Purple and Orange Alternatives 
would need minimal additional permanent easements; the proposed box 
culvert could be installed in a manner that would maximize use of the 
existing easement for project construction. The sections of the Blue 
Alternative that would be upstream and downstream of the soil buttress 
would also take advantage of existing easements. 


All of the action alternatives would require new permanent and temporary 
construction easements. See pages 5-99 through 5-101 of the Final EIS for 
information about easements required for construction. NRCS cannot 
speculate on how long acquiring the temporary and permanent easements 
might take. Acquiring easements would be one of many tasks that would 
need to be completed after issuance of the ROD if an action alternative is 
selected and the final design progresses. If an action alternative is selected, 
the County would develop a construction schedule that focuses on restoring 
water delivery to the LN Canal shareholders as quickly as practical. 
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D-31.1 


D-31.1 


Comment noted. 
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 Comment D-32 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-32.1 
 
 
 
 


D-32.2 


D-32.1 


Comment noted. 


D-32.2 


Please see the response to comment D-1.2 for an explanation regarding why 
NRCS is proposing to enclose about 2.4 to 2.6 miles of the LHPS Canal as 
part of the Purple Alternative. Enclosing the canal would change the way 
wildlife such as deer and ducks use the canal. However, wildlife would still 
have access to other reaches of the canal and the Logan River. Enclosing 
2.4 to 2.6 miles of the LHPS Canal is not expected to significantly affect 
populations of common wildlife in the study area. Please see the discussion 
regarding common wildlife impacts beginning on page 5-49 of the Final 
EIS. 
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D-32.3 


D-32.3 


Comment noted. 
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D-33.1 


D-33.1 


The Blue Alternative would include structural features and control 
measures designed to capture and convey water flowing from seeps and 
springs along the Logan Bluff. The features would include subsurface 
drains. Please see the description of the Blue Alternative beginning on page 
3-20 of the Final EIS. 


The Purple and Orange Alternatives would not modify drainage along the 
Logan Bluff. NRCS cannot use EWPP funds to solve watershed problems 
that existed before the natural disaster (Title 390, Part 511.4[v]). 


In order to minimize future risks to life and property along the Logan Bluff, 
the Purple and Orange Alternatives include purchasing structures from 
14 properties along the historically unstable part of the bluff. If property 
owners are willing to sell and the structures are removed, then the risk of 
private property damage and of injury or death would be minimized in the 
event of another slope failure in the future. 


NRCS can purchase structures from willing sellers only. If the Purple or 
Orange Alternative is selected and property owners are unwilling to sell, 
then their properties would remain at risk of damage from future landslides 
along the Logan Bluff. Other parties might choose to make improvements 
to the Logan Bluff, but NRCS cannot do so through the EWPP. With the 
Blue Alternative, the 14 structures would need to be removed to construct 
the soil buttress. Because of this, the Blue Alternative would minimize 
future risks to life and property on the 14 properties. 
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D-33.2 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-33.3 
 


D-33.2 


The purpose of the project is to construct a system that will safely restore 
delivery of water that was diverted using the LN Canal before the 2009 
landslide (see pages 2-8 and 2-11 of the Final EIS). The Blue Alternative 
would modify the LN Canal between the LN Canal POD and about 400 
North before water flowing in the canal discharges to the existing canal 
structure. The Purple and Orange Alternatives would use a short reach of 
the LN Canal between the LN Canal POD and the Laub Diversion, but this 
use would be a small-diameter pipe placed in the canal. This pipe would 
deliver water to shareholders living along that reach. See page 3-11 of the 
EIS for information about how shareholders between the 2009 landslide 
area and 400 North would be serviced under the Purple and Orange 
Alternatives. 


The Purple and Orange Alternatives would also use the LN Canal 
downstream of 400 North for stormwater conveyance (between 400 North 
and 1500 North for the Purple Alternative and between 400 North and 
either 2900 North or 3100 North for the Orange Alternative). With the 
Purple and Orange Alternatives, the LN Canal irrigation water would be 
delivered to shareholders upstream of 1500 North or 2900 North/3100 
North using a pressure pipe or open ditch. None of the alternatives would 
affect the LN Canal downstream of 3100 North. The LN Canal would be 
used for irrigation water delivery and stormwater conveyance as it has 
historically. 


D-33.3 


Comment noted.  
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D-33.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-33.5 


D-33.4 


Comment noted. 


D-33.5 


Comment noted. 


(Please see comment D-34.1 for the redacted section shown on this page.) 
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 Comment D-34 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-34.1 


D-34.1 


Comment noted. 
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D-35.1 


D-35.1 


The Final EIS has been revised to emphasize that the Purple Alternative 
allows for the new conveyance to be aligned through Lundstrom Park or 
extended in the LHPS Canal alignment to 1500 North. The Purple 
Alternative is now consistently referred to as conveying flows in the LHPS 
Canal alignment to Lundstrom Park/1500 North. Please see Figure 3-1, 
Purple Alternative, on page 3-5 and the discussion beginning on page 3-4 of 
the Final EIS for a description of this option.  
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D-36.1 


D-36.1 


Please see the response to comment D-35.1. 
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D-37.1 


D-37.1 


Comment noted. 
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D-38.1 
 
 
 
 
 
 
 
 
 


D-38.2 


D-38.1 


Comment noted. 


D-38.2 


Please see the response to comment D-33.1. 
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D-38.3 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-38.4 


D-38.3 


Comment noted. 


D-38.4 


The Blue Alternative would include measures to stabilize the LN Canal 
along the Logan Bluff. These measures would include horizontal drains for 
springs and seeps. The focus of the Blue Alternative would be to make sure 
the conveyance structure is as safe as possible. NRCS cannot use EWPP 
funds to solve larger watershed or natural problems—such as widespread 
problems associated with the historically unstable Logan Bluff—that 
existed prior to the landslide that damaged the LN Canal (EWPP Manual, 
Title 390, Part 511.4[v]). Please see the response to comment D-33.1.  
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 Comment D-38 (continued) Response 
 
 
 
 


D-38.5 
 
 
 
 
 


D-38.6 
 
 
 


D-38.7 


D-38.5 


NRCS is aware of the historic nature of the canals in the study area. Please 
see the discussions beginning on page 4-41 and page 5-59 of the Final EIS. 


D-38.6 


Comment noted. 


D-38.7 


The Blue Alternative includes construction of a new channel to collect and 
convey water that has historically flowed into the canal from adjacent seeps 
and springs. The Blue Alternative would include a separate pipeline that 
would be used to deliver irrigation water to landowners upstream of the 
Laub Diversion. This would include service to the commenter’s property 
(assuming the commenter is a LN Canal shareholder). 


If NRCS selects the Blue Alternative, Cache County and its contractors 
would develop more detail about the drainage system. The design would 
need to consider and reasonably accommodate the needs of adjacent 
landowners. However, please note that the Blue Alternative is not NRCS’s 
preferred alternative. 


The Purple and Orange Alternatives would not affect the flow of water 
from seeps and springs along the Logan Bluff. These alternatives also 
include a pipeline to deliver LN Canal water to shareholders upstream of 
the Laub Diversion. 
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 Comment D-38 (continued) Response 
 
 
 
 
 
 
 
 


D-38.8 
 
 
 
 
 
 
 
 
 


D-38.9 
 


 


D-38.8 


Comment noted. 


D-38.9 


The Final EIS reflects a pipe diameter of 10 inches for the pipeline that 
would be used to deliver water to LN Canal shareholders upstream of the 
Laub Diversion. 
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 Comment D-38 (continued) Response 
 
 
 
 
 


This space is intentionally blank. 
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 Comment D-39 Response 
 
 
 
 
 
 
 
 


D-39.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-39.2 


D-39.1 


The Blue Alternative would place the part of the LN Canal that travels 
through the 2009 landslide zone into a pipe. Please see the description of 
the Blue Alternative beginning on page 3-20 of the Final EIS. 


D-39.2 


The EIS recognizes previous use of the canal easements for recreation. 
Please note that the City of Logan did not manage any recreational uses 
along the canal and did not maintain the trail along the LN Canal before the 
landslide. 


Please see the discussion regarding public use of the canal easements 
beginning on page 4-17 of the Final EIS. Potential effects to this type of 
recreational use of the canal easements are described beginning on page 
5-23 of the Final EIS. 
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 Comment D-39 (continued) Response 
 
 
 
 
 
 
 
 
 
 
 
 


D-39.3 


D-39.3 


Comment noted. 
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 Comment D-39 (continued) Response 
 
 
 
 
 


This space is intentionally blank. 







 Chapter 12: Comments on the Draft EIS


 


Logan Northern Canal Reconstruction Project August 2011
Final Environmental Impact Statement 12-89
 


 Comment D-39 (continued) Response 
 
 
 
 
 
 
 
 


D-39.4 


D-39.4 


Please note that NRCS’s preferred alternative is the least-expensive action 
alternative studied. NRCS considers the preferred alternative cost estimate, 
as presented in the EIS, to be realistic. See Appendix C1, Action 
Alternative Cost Estimates, for more information about the Purple 
Alternative cost. 
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 Comment D-40 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-40.1 


D-40.1 


Comment noted. 
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 Comment D-41 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-41.1 


D-41.1 


Comment noted. 
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 Comment D-41 (continued) Response 
 
 
 
 
 
 
 
 


This space is intentionally blank. 
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 Comment D-42 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-42.1 


D-42.1 


Comment noted. 
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 Comment D-42 (continued) Response 
 
 
 
 


This space is intentionally blank. 
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 Comment D-42 (continued) Response 
 
 
 
 


This space is intentionally blank. 
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 Comment D-42 (continued) Response 
 
 
 
 
 


This space is intentionally blank. 
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 Comment D-43 Response 
 
 
 
 
 
 


D-43.1 
 
 
 
 
 
 
 
 
 
 


D-43.2 


D-43.1 


This project does not involve any dams. 


D-43.2 


Please see the response to comment D-1.2 for information regarding why 
the LHPS Canal would need to be enclosed along Lundstrom Park/1500 
North as part of the Purple or Orange Alternatives. 
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 Comment D-43 (continued) Response 
 
 
 
 
 


This space is intentionally blank. 
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 Comment D-44 Response 
 
 


This comment number is not used. 
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 Comment D-45 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-45.1 


D-45.1 


The commenter is correct in that the Draft EIS did not contain any 
information about upgraded system controls for the Purple Alternative. The 
final engineering design of the new conveyance system would consider 
options to modify operations of the canal system in the event of an 
emergency. 


As noted in the response to comment D-29.3, although the Purple 
Alternative would not construct additional stormwater capacity downstream 
of Lundstrom Park/1500 North, cities through which the canals pass would 
still benefit from the alternative.  
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 Comment D-45 (continued) Response 
 
 
 
 
 


This space is intentionally blank. 
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 Comment D-46 Response 
 
 
 
 
 
 
 
 
 
 
 


D-46.1 
 
 
 
 
 


D-46.2 
 
 
 
 
 
 
 


D-46.3 


D-46.1 


Please see the discussion beginning on page 3-31 of the Final EIS regarding 
the alternatives screening process. NRCS determined that the alternatives 
studied in the EIS present a range of reasonable alternatives and that its 
analyses provide enough information to make a project decision. 


Please also see the response to comment D-2.2 for information regarding 
how NRCS considered new options suggested through Draft EIS 
comments, such as variations of the Yellow Alternative. 


D-46.2 


NRCS is not proposing to provide 75% of the project funding based solely 
on a benefit/cost analysis. Please see the discussion beginning on page 3-53 
of the Final EIS regarding why NRCS has identified the Purple Alternative 
as the preferred alternative. 


D-46.3 


NRCS assumes that “Element 13” refers to 7 CFR 624.6(b)(4), which states 
that “if the sponsor desires to increase the level of protection that would be 
provided by the EWP practice, the sponsor will be responsible for paying 
100 percent of the costs of the upgrade or additional work.” 


NRCS evaluated the action alternatives and determined that they meet the 
eligibility requirements for assistance through the EWPP. Although NRCS 
did study an alternative that focused on repairing the existing system (the 
Blue Alternative), it did not identify this alternative as the preferred 
alternative because the remaining risks to life and property could be 
avoided by choosing a different option. The Purple and Orange Alternatives 
would require improvements to the LHPS Canal; these alternatives could 
not be constructed without the improvements. NRCS’s focus is not on 
improving the LHPS Canal; rather, it is on restoring water delivery in a safe 
manner. In the case of the Purple and Orange Alternatives, restoring safe 
delivery would require modifying the LHPS Canal. 


Modifying the LHPS Canal would not directly address the problems 
associated with the Logan Bluff. If the SLO were to propose additional 
stabilization of the bluff as part of the Purple or Orange Alternatives, then 
NRCS would indeed consider this an increase in the level of protection and 
would not provide EWPP funding for the improvement. 
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 Comment D-46 (continued) Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-46.4 


D-46.4 


The entry in Table 3-6, Comparison of Initial Alternatives, has been 
modified to give the Yellow Alternative a “yes” designation for item 2. 


For item 6, the Yellow Alternative was assigned a “maybe” designation 
because the extent to which the utility impacts and dewatering could add to 
construction cost and complexity is unknown. NRCS did not complete any 
detailed engineering analyses for the purposes of initial alternative 
evaluation. 


For item 7, the Yellow Alternative would not affect any land administered 
by USFS. This item does not apply to the Yellow Alternative. 


For item 8, the Yellow Alternative is assigned a “yes” designation because 
it would affect the Logan River at the LN Canal POD. The Logan River is a 
water of the U.S. Effects at the POD could not be avoided. 


With the change as a result of the commenter’s first item, the Yellow 
Alternative has been revised to have 3 total “yes” designations. 
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 Comment D-46 (continued) Response 
 
 
 
 
 


D-46.5 
 
 
 
 
 
 
 


D-46.6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-46.7 


D-46.5 


NEPA requires an analysis of impacts to water resources. The loss of canal 
seepage would reduce the amount of groundwater recharge. Please note that 
NRCS completed an analysis of seepage losses for all of the action 
alternatives using the best available data. Refer to Chapter 9, References, 
and the following entries: 


• Molina, Katerine N. (2008) 
• Weber, Ryan (2004) 


The data in these reports do not suggest that all water lost to seepage returns 
to the Logan River or is otherwise “saved.” 


D-46.6 


The commenter is correct. The cost estimates presented in Appendix C2, 
Alternatives Development Cost Estimates, and the economic analysis in 
Section 5.2.4, Economics, of the Draft EIS did not incorporate different 
escalation (inflation) rates for power revenue due to increased diversion of 
water at the LHPS Canal POD. The discount rate used by NRCS is 
mandated, and it is speculative to assume that power rate inflation will 
outpace crop and water values and general inflation over a 50-year study 
period. Please see the response to comment D-26.10 for a discussion of the 
methodology used to determine the present value of the potential loss of 
hydropower produced by the City of Logan. 


Please see the revised energy discussion beginning on page 5-37 of the 
Final EIS for a detailed discussion of the action alternatives’ effects on 
hydropower generation. The effect of the potential lost hydropower is 
considered an operating expense and would not be added to the capital cost 
of the Purple or Orange Alternatives. Since the Draft EIS was published, 
CHWUA and the City of Logan have established an agreement that 
identifies how potential effects on hydropower generation would be 
minimized and mitigated under the Purple and Orange Alternatives. This 
agreement is included in Appendix D3, Water Rights and Water Use 
Information, of the Final EIS.  
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 Comment D-46 (continued) Response 
 
 
 
 
 
 
 


D-46.8 
 
 
 
 


D-46.9 
 
 
 
 
 
 


D-46.10 
 
 
 
 
 
 
 
 
 
 
 


D-46.11 
 


D-46.7 


Please see the response to comment D-46.3 regarding eligibility under the 
EWPP. 


NRCS did consider an alternative (the Blue Alternative) that would restore 
service using only the LN Canal system. However, as described in the 
response to comment D-46.3, NRCS did not identify this alternative as the 
preferred alternative because the remaining risks to life and property could 
be avoided by choosing a different option. 


NRCS evaluated the action alternatives studied in the EIS and determined 
that they represent a range of reasonable alternatives. 


D-46.8 


NRCS received many comments supporting re-establishing the LN Canal 
on its historic alignment during scoping and therefore included the Blue 
Alternative on its list of initial alternatives. NRCS conducted a thorough 
alternatives screening process. Please review all of Section 3.4, Alternatives 
Eliminated from Detailed Study, for information regarding why NRCS 
chose to evaluate the Blue Alternative as an action alternative. 


NRCS disagrees that Table 3-6, Comparison of Initial Alternatives, presents 
a biased analysis. The text that follows the table explains the ratings in the 
table. Please see the response to comment D-46.4. 


NRCS prepared the cost estimates in Appendix C1, Action Alternative Cost 
Estimates, based on an equal level of limited engineering considerations; 
preparing very detailed cost estimates for all of the initial alternatives was 
not needed for NRCS to identify the action alternatives. It would not be in 
NRCS’s interest to prepare “misleading” cost estimates. NRCS prepared the 
preliminary cost estimates for consideration during the alternatives 
screening process. 


D-46.9 


NRCS disagrees that Table 3-6 presents a biased analysis. The text that 
follows the table explains the ratings in the table. Please see the response to 
comment D-46.4. 
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 Comment D-46 (continued) Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-46.12 


D-46.10 


For the Blue and Yellow Alternatives, NRCS conceptually sized the 
systems to convey 80 cfs from the LN Canal POD. This amount of water is 
consistent with the existing water rights associated with the LN Canal POD. 


The Purple and Orange Alternatives were sized to convey LN Canal and 
LHPS Canal water from the LHPS Canal POD to shareholders. The flow 
rates used to size the conveyance system accounted for conveyance of 
water rights and operational flexibility to deliver water to shareholders. 
This operational flexibility would provide options for shareholders who 
own shares that were historically delivered using both canals. For example, 
if a shareholder historically diverted some water from the LN Canal and 
some water from the LHPS Canal, the combined flow under the Purple and 
Orange Alternatives would give the shareholder flexibility for delivery to 
his or her property. 


Please note that NRCS considered then eliminated the Yellow Alternative 
from further analysis and therefore did not develop further detail about this 
option. Please see Section 3.4, Alternatives Eliminated from Detailed 
Study, of the Final EIS for a description of the alternative screening process. 


D-46.11 


The modification to the Yellow Alternative suggested by the commenter 
(moving the LN Canal POD to First Dam and reducing the pipe size due to 
increased pressure) would be a new option. The alternatives NRCS 
considered and presented in the Draft EIS were based on using existing 
system features, to the extent possible, and the avoidance of impacts to new 
areas. NRCS considered this new option, and others, during the review of 
Draft EIS comments but did not include any new options in the Final EIS 
because the existing action alternatives already meet the project purpose 
and need and objectives. The option suggested by the commenter would not 
better achieve the project purpose, need, and objectives. 


The Blue Alternative, which NRCS studied in detail, uses the existing LN 
Canal POD, would deliver water to the same location as the Yellow 
Alternative, is in the same general area as the Yellow Alternative, and 
received broad public support during the NEPA scoping process. Because 
of this, NRCS did not consider any additional options in the Canyon Road 
area. 
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 Comment D-46 (continued) Response 
 
 
 
 
 
 
 


D-46.13 
 
 
 
 
 
 
 


D-46.14 


D-46.12 


The commenter correctly states that the Yellow Alternative, as presented in 
the Draft EIS, would also require structure acquisitions. 


D-46.13 


The EIS has been modified to include this correction. 


D-46.14 


Comment noted. 
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 Comment D-46 (continued) Response 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-46.15 
 
 


D-46.16 
 
 
 
 


D-46.15 


NRCS did not consider the Yellow Alternative in its identification of the 
environmentally preferable alternative because it eliminated this alternative 
from detailed analysis. It would be inappropriate to discuss the Yellow (or 
Green) Alternative in Section 3.6, Environmentally Preferable Alternative, 
of the EIS since NRCS did not study this option in detail and therefore 
could not make an equal comparison. 


D-46.16 


Comment noted. 
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 Comment D-47 Response 
 
 
 
 
 
 
 
 


D-47.1 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-47.2 
 
 
 
 
 


D-47.3 


D-47.1 


Comment noted. 


D-47.2 


Please see the response to comment D-46.6. 


D-47.3 


The cost estimate for the soil buttress included as part of the Blue 
Alternative is based on creating a soil structure an average of 40 feet tall 
with a 20-foot width at the top and a slope of 1.5 to 1 (horizontal to 
vertical). These details are provided in Figure 3-9, Proposed Soil Buttress, 
on page 3-26 of the Final EIS. See the response to comment D-12.2 for a 
photo simulation of the soil buttress. 


Foundation shafts would be installed along the canal alignment upstream 
and downstream of the buttress, not along the buttress. NRCS based its cost 
estimate for the Blue Alternative on a steel pipe being supported by the 
foundation shafts. NRCS did not consider a box culvert because it would 
require a more continuous substructure support.  
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 Comment D-47 (continued) Response 
 
 
 
 
 
 
 
 
 
 


D-47.4 
 


D-47.5 
 
 
 
 
 
 
 
 
 
 


D-47.6 
 
 
 
 


D-47.7 
 
 
 
 
 
 


D-47.4 


With the Blue Alternative, the entire reach of the LN Canal between the LN 
Canal POD and about 400 North would need to be reconstructed in order to 
support a piped system. Upstream of the 2009 landslide area, the canal 
would need to be modified in order to transition to a more secure, piped 
flow through the historic landslide area. Leaving the canal in its current 
condition through the Logan Bluff area would not provide an adequate or 
safe water conveyance. Furthermore, NRCS evaluated the existing system 
and determined that continuing the canal in a closed system downstream of 
the 2009 landslide area would more efficiently convey the water up 600 
East to 400 North. 


D-47.5 


The commenter is correct in stating that the Blue Alternative would force 
condemnation if property owners are not willing to sell. Removing 
structures from the properties would be required to construct the soil 
buttress as described on page 3-26 of the Final EIS. 


The Purple and Orange Alternatives would be the safest for people living in 
the historically unstable area if all of the structures from the 14 properties 
were acquired. However, as the commenter points out, some residents 
might not be willing to sell their properties. NRCS cannot fund the 
purchase of structures from unwilling parties, so the County and its partners 
would be required to fund the acquisition of the properties through 
condemnation. 


Although the Blue Alternative would provide some assurance of safer water 
conveyance across the historically unstable areas of the Logan Bluff, the 
EIS acknowledges that there would be some remaining risk to life and 
property due to the canal carrying water across the bluff. 


 







 Chapter 12: Comments on the Draft EIS


 


Logan Northern Canal Reconstruction Project August 2011
Final Environmental Impact Statement 12-111
 


 Comment D-47 (continued) Response 
 
 
 
 
 
 


D-47.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-47.9 
 
 
 


D-47.6 


The Purple Alternative alignment along 1500 North would not traverse a 
historically unstable area such as the Logan Bluff. Though this pipeline 
could fail in the event of a natural disaster such as an earthquake, it would 
not be damaged by a landslide such as those that have historically occurred 
along the Logan Bluff. The negative consequences of and damage from a 
failure of an underground pipeline along 1500 North would likely be less 
than what might be experienced along the Logan Bluff. Please see Section 
5.6, Hazard Potential of Each Alternative, in the Final EIS for a complete 
discussion of the hazards associated with the Purple Alternative. 


D-47.7 


The Purple and Orange Alternatives would not address repairing the 
landslide area along the Logan Bluff. The trail along the LN Canal through 
this area is not a maintained, legal public trail. Please see the discussion in 
Section 4.3.4.3, Other Recreation Resources, on page 4-17 of the Final EIS 
regarding hiking along the canals. People use this trail at their own risk. 


NRCS does not propose to repair the landslide area as part of the Purple or 
Orange Alternatives because of EWPP limitations. Repairing the landslide 
area (and trail) would not be the most cost-effective way of reducing risks 
to life and property. Please see Section 511.6(B) of the NRCS EWPP 
manual. NRCS has identified structure acquisition as the best means to 
reduce the risks; NRCS does not intend to change its approach if property 
owners choose not to sell. 


D-47.8 


The EIS discloses that the Purple and Orange Alternatives would require a 
change in the water right diversion for the Logan & Northern Irrigation 
Company and would require a USFS special-use permit. The State Engineer 
at the Utah Division of Water Rights has approved a change in the Logan & 
Northern Irrigation Company’s water rights that would allow diverting 
some LN Canal water at the LHPS Canal POD (see Appendix D3, Water 
Rights and Water Use Information). Potential effects to and mitigation for 
effects to the Logan River and flows (that are related to the USFS special-
use permit) are discussed beginning on page 5-71 of the Final EIS. 
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 Comment D-47 (continued) Response 
 
 
 
 
 
 
 


D-47.10 
 
 
 
 
 


 
D-47.11 


 
 


D-47.12 
 
 
 
 
 
 
 
 


D-47.13 


The commenter notes that the lowest Logan River flows (below the LHPS 
Canal POD) occur in the fall and winter when no water is being diverted 
into either the LHPS Canal or the LN Canal. The primary reason why more 
flows are present in the river during the irrigation season is that water is 
being released from Second Dam to meet the downstream water rights. 


If the Purple or Orange Alternative is selected, USFS would require a 
determination of minimum Logan River flows to meet the beneficial use of 
the stream as part of its special-use permit process. This process and the 
criteria to be used to determine minimum Logan River flows are discussed 
beginning on page 5-72 of the Final EIS and on page 2 of Appendix C6, 
Compliance with the Standards and Guidelines in the Revised Forest Plan 
for the Wasatch-Cache National Forest. USFS is acting as a cooperating 
agency for this EIS and will issue its own ROD in support of its NEPA 
process for the special-use permit. NRCS has been working closely with 
USFS to provide documentation that would meet USFS’s needs if the 
Purple or Orange Alternative is selected and a special-use permit is 
required. 


Please see the energy discussion beginning on page 5-37 of the Final EIS 
for a detailed discussion regarding the potential project effects on 
hydropower generation by the City of Logan. At the time the Draft EIS was 
released, the Logan City Light and Power Department and the Logan & 
Northern Irrigation Company, a member of CHWUA, were negotiating an 
agreement regarding the potential loss of some hydropower generation if 
the Purple or Orange Alternative is implemented. The Final EIS has been 
updated to reflect the results of the negotiations, which is an agreement 
between the City and CHWUA. 


NRCS has determined that implementing the mitigation measure on page 
5-77 of the Final EIS and the expected USFS special-use permit conditions 
would adequately address the potential project impacts to the Logan River 
regarding Logan River flows during the irrigation season. 


D-47.9 


All of the alternatives would include installing a device to prevent fish from 
entering the canal system. Maintaining existing fish and riparian habitat is 
one of the beneficial uses that the Logan River flows requirement would 
support. Please see the discussion beginning on page 5-72 of the Final EIS. 
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 Comment D-47 (continued) Response 
 
 
 
 


D-47.14 
 
 
 
 
 
 
 
 
 
 
 


D-47.15 
 
 
 
 
 
 
 


D-47.16 


The starting point of 5 cfs is based on discussions with USFS. The final 
amount required as part of the special-use permit might be more or less, 
depending on how various water levels meet the criteria specified. 


D-47.10 


Please see the response to comment D-26.10. 


D-47.11 


The commenter correctly states that many scoping comments stressed a 
desire to not enclose the canals. Please see the response to comment D-1.2 
for information regarding why NRCS is proposing to enclose the canals. 


D-47.12 


Please note that the canals are not public property, and the canal operators 
have no requirement to make them available for public use or enjoyment. 
Please see the response to comment D-2.6. 


D-47.13 


Please see the response to comment D-1.2 for information regarding why 
NRCS is proposing to enclose the canals. 


D-47.14 


Although parts of the LHPS Canal and/or LN Canal would not be available 
to wildlife if enclosed, wildlife including birds would still have access to 
other canals and the Logan River nearby. Enclosing parts of the canal 
system would not significantly affect local or regional populations of 
wildlife. 


D-47.15 


The proposals to enclose parts of the canals with the action alternatives are 
not related to nebulous concerns for safety. Please see the response to 
comment D-1.2 for information regarding why NRCS is proposing to 
enclose the canals. 
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 Comment D-47 (continued) Response 
 
 
 
 
 
 


D-47.17 
 
 
 
 
 
 


D-47.18 
 
 
 
 


D-47.19 
 
 
 
 


D-47.20 
 


D-47.21 


D-47.16 


The Logan, Hyde Park and Smithfield Canal Company has recorded 
easements on portions of the canal alignment. As the commenter notes, 
both irrigation companies have posted No Trespassing signs along the 
alignments in recent years. The Cities of Logan and North Logan and 
Cache County have not designated any official trails along the canals, 
although City planning documents show future trails along the canals. 


The County has indicated that it would like to consider options to 
eventually develop a greenway, or linear park, along the LHPS Canal with a 
footpath and some landscaping, and these options would be possible with 
the Purple and Orange Alternatives. If a greenway were established in the 
future, it would be planned and constructed through a process external to 
the Logan Northern Canal Reconstruction project. Please see the section 
titled General Vegetation on page 5-50 of the Final EIS. Once constructed, 
the greenway would legally accommodate pedestrian and bicycle traffic 
along the canal. 


D-47.17 


The text of the Final EIS has been revised to more clearly identify effects to 
unauthorized tubing. NRCS recognizes that enclosing the LHPS Canal 
would prevent floating in the canal on inner tubes. NRCS and Cache 
County maintain that this is currently an unauthorized use of the canal. 


D-47.18 


Both the LN Canal and the LHPS Canal would be used with all of the 
action alternatives. Both canals would be available to benefit agricultural 
uses in the study area. 


The commenter correctly states that, with the Purple or Orange Alternative, 
if the LHPS Canal were to fail in Logan Canyon, all of the water allocated 
to the LHPS Canal POD could not be delivered using the LN Canal POD 
below First Dam. In the unlikely event the LHPS Canal (which would be in 
a box culvert) were to fail, the Logan & Northern Irrigation Company and 
the Logan, Hyde Park and Smithfield Canal Company would need to 
identify alternate ways to deliver water to their shareholders. Identifying 
contingency, emergency plans is beyond the scope of this EIS. As noted on 
page 3-11 of the Final EIS, the Water Conveyance Facilities Safety Act 
requires preparation of an emergency response plan.  
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D-47.19 


The purpose of the proposed action does not include improving the 
stormwater system to accommodate stormwater that could cause flooding. 
The EIS discloses that this hazard could remain. Please see the discussion 
beginning on page 5-141 of the Final EIS. 


D-47.20 


Please see the response to comment D-47.8. By providing a process to 
determine Logan River flows for beneficial uses with the Purple or Orange 
Alternatives, Logan River’s fish and riparian habitat would be sustained 
below the LHPS Canal POD. None of the action alternatives would affect 
legal angler access to the Logan River. 


D-47.21 


Please note that NEPA does not require a lead agency to base its preferred 
alternative on the project’s purpose and need. According to CEQ’s Forty 
Most Asked Questions Concerning CEQ’s NEPA Regulations (46 Federal 
Register 18026), a preferred alternative is the alternative that a lead agency 
determines would fulfill its statutory mission and responsibilities 
considering economic, environmental, technical, and other factors. 


The purpose of and need for a proposed action are primary considerations 
when identifying feasible alternatives. As noted on page 3-1 of the Final 
EIS, the Purple, Orange, and Blue Alternatives would meet the purpose of 
and need for this proposed action. 


Please see the discussion beginning on page 3-53 of the Final EIS for a 
thorough description of why NRCS identified the Purple Alternative as the 
preferred alternative.  
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D-48.1 


 
 
 
 
 
 
 


D-48.2 
 
 
 
 


D-48.1 


The Yellow Alternative was not carried forward for detailed analysis in the 
Draft EIS. NRCS determined that comments provided since the release of 
the Draft EIS did not provide new information in support of analyzing the 
Yellow Alternative, or other options presented, in detail in this Final EIS or 
in an addendum to the Draft EIS. 


The modifications to the Yellow Alternative suggested by the commenter 
would be new options or alternatives. Please note that NRCS considered 
new options or alternatives during its review of Draft EIS comments. 
However, NRCS did not include any new options or alternatives in the 
Final EIS because the existing action alternatives already meet project 
purpose and need and project objectives. The option suggested by the 
commenter would not better achieve the project purpose, need, or 
objectives than the alternatives presented in this Final EIS. 


D-48.2 


NRCS and Cache County have not developed any detailed designs, such as 
a post-construction landscaping plan, or finalized the easements associated 
with the Purple Alternative. Once the EIS process is complete, the County 
will pursue developing construction plans and finalizing easement 
requirements for the selected alternative. It would be in the County’s 
interest to limit the easements required and the effects to landscaping that is 
not within the canal easement. 


Please see the discussion on general vegetation beginning on page 5-50 of 
the Final EIS. NRCS cannot provide EWPP funding for enhancements such 
as running water in rocked swales, even if the City of Logan does commit 
some of its water to irrigation. If the City desires to see additional 
enhancements, it would need to pursue those enhancements outside of the 
Logan Northern Canal Reconstruction project. Cache County has indicated 
that it would like to consider options to eventually develop a greenway, or 
linear park, along the LHPS Canal with a footpath and some landscaping. 
The City’s desire for enhancements might be compatible with the County’s 
interest in establishing a linear park. If a greenway were established in the 
future, it could be a joint effort that is planned and constructed through a 
process external to the Logan Northern Canal Reconstruction project. 
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D-48.3 


D-48.3 


The Draft EIS mentioned an option to use 1500 North directly from the 
LHPS Canal instead of routing the alternative through Lundstrom Park. The 
Final EIS has been updated to more clearly reflect this option as Lundstrom 
Park/1500 North. 
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D-49.1 
 
 
 
 
 
 
 


D-49.2 


D-49.1 


The cost estimate for the Purple Alternative is included in Appendix C1, 
Action Alternative Cost Estimates, and Appendix C2, Alternatives 
Development Cost Estimates, of the Final EIS. If the Purple Alternative is 
selected, project costs would be covered by more than one source. Detailed 
cost distributions would be developed as part of implementing the project. 


The Blue Alternative is an option that would restore delivery using the LN 
Canal. The Blue Alternative would not rely on the LHPS Canal alignment. 
Please see the discussion beginning on page 3-20 of the Final EIS for a 
description of the Blue Alternative. 


Please see the response to comment D-46.10 regarding flow rates and the 
conveyance system. 


The purpose of the project is to restore delivery of irrigation water to 
shareholders. NRCS has determined that the action alternatives would meet 
the purpose of the project. The canal company’s management of the system 
to meet its obligations is beyond the scope of this EIS. 


D-49.2 


Canal system management is beyond the scope of this EIS. Operation of the 
system after construction would depend on existing and new project 
agreements. Please note that the LN Canal POD would still be used to 
deliver water to shareholders along Canyon Road upstream of the Laub 
Diversion. 


The EIS addresses impacts to historic resources, including the LHPS Canal. 
Please see the discussion beginning on page 5-59 of the Final EIS for a 
summary of impacts to cultural resources. 
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D-49.3 


 
 
 
 
 
 
 
 
 
 


D-49.4 
 
 
 
 
 
 
 
 
 


D-49.5 
 
 
 
 
 
 
 


 


D-49.3 


The commenter is correct that the area served by the LHPS and LN Canals 
is greater than the study area. Reviewing the entire service area was not 
necessary to identify project alternatives that would meet the purpose of 
and need for the project. 


The savings due to using pressurized system delivery for the Orange 
Alternative assume that all users between 1500 North and 3100 North 
would convert from pump-based flood irrigation to pressure-based sprinkler 
irrigation (an estimated potential savings of 1,000 hp; see page 5-40 of the 
Final EIS). The Purple Alternative does not include a pressurized pipeline 
system along this same reach, so the same savings would not apply to the 
Purple Alternative. LN Canal shareholders between 400 North and 1500 
North generally use their water on smaller parcels than shareholders 
downstream of 1500 North and therefore have less-extensive irrigation 
systems that function well using gravity (flood) irrigation. Because most of 
these users don’t currently rely on pumping, the change in delivery method 
would not affect energy use between 400 North and 1500 North. The Final 
EIS addresses this subject for the Purple Alternative on page 5-38. 


NRCS conducted a brief survey of water shares offered in the public open 
market in northern Utah and found share prices per acre-foot ranging from 
about $1,250 to $25,000. The average offering price for shares was $6,991. 
The cost of water used in the EIS of $6,000 per acre-foot is an estimated 
value based on a combination of market information and anecdotal reports 
from within the project area. 


D-49.4 


Please see the response to comment D-2.2 for a discussion of the Yellow 
Alternative and about how NRCS considered new options presented during 
the Draft EIS comment period. 


D-49.5 


NRCS considered the County’s objectives as part of its alternative 
screening process. Please see the discussion beginning on page 3-39 of the 
Final EIS.  
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D-50.1 
 
 
 
 
 
 
 
 


D-50.2 
 


D-50.3 
 
 
 
 
 


D-50.4 
 


D-50.1 


Please see the response to comment D-47.7 regarding repair of the landslide 
area along the Logan Bluff. 


The purpose of the project is to restore water delivery to shareholders. 
Managing the water-conveyance alignment for public access is not part of 
the project purpose, nor is it within the scope of this EIS. As stated in the 
response to comment D-38.4, NRCS cannot use EWPP funds to stabilize 
the hillside to prevent landslides. 


D-50.2 


NRCS has not started negotiations with property owners because the project 
approval process has not been completed. Negotiations for property 
acquisition would begin after NRCS files its ROD. Please see the response 
to comment D-5.2. 


D-50.3 


NRCS did not complete an analysis of changes in air quality due to 
replacing hydropower with other sources of energy. However, because the 
agreement between the City of Logan and CHWUA will address continued 
hydropower production along the Logan River, the amount of electricity 
generated at the City of Logan’s Hydro 2 plant is not expected to change 
substantially or require substantial additional power generation using a 
method that would affect air quality. 


The effect of the Purple Alternative on hydropower generation is discussed 
on pages 5-38 and 5-39 of the Final EIS (this analysis also applies to the 
Orange Alternative). The Purple or Orange Alternative could affect the 
production of a maximum of 1,000 kW of hydropower, which is about 1% 
of the city’s summer demand. Since the Draft EIS was published, CHWUA 
and the City of Logan have established an agreement that identifies how 
potential effects on hydropower generation would be minimized and 
mitigated under the Purple and Orange Alternatives. Because the agreement 
addresses potential effects to downstream water users, NRCS did not 
conduct further analysis of the effect to City of Logan hydropower 
generation. 


D-50.4 


Please see the response to comment D-47.8 for a discussion of the effects to 
the Logan River from the Purple and Orange Alternatives and USFS 
special-use permit conditions. 
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D-51.1 


D-51.1 


The EIS specifies mitigation for potential Logan River flow effects 
associated with the Purple and Orange Alternatives. This mitigation would 
be in support of a USFS special-use permit. Potential effects to and 
mitigation for effects to the Logan River and flows are also discussed 
beginning on page 5-71 of the Final EIS. 


USFS requires a determination of minimum Logan River flows to meet the 
beneficial use of the stream as part of its special-use permit process. This 
process and the criteria to be used to determine minimum Logan River 
flows are identified on pages 5-72, 5-73, and 5-77 of the Final EIS and 
again on page 2 of Appendix C6, Compliance with the Standards and 
Guidelines in the Revised Forest Plan for the Wasatch-Cache National 
Forest. USFS is acting as a cooperating agency for this EIS and will issue 
its own ROD in support of a special-use permit if a special-use permit is 
required to construct the project. NRCS has been working closely with 
USFS to provide documentation that would meet USFS’s needs if the 
Purple or Orange Alternative is selected and a special-use permit is 
required. 


The Blue Alternative would not change Logan River flows because the 
diversion at the LN Canal POD would be the same as it has been 
historically. This alternative would not affect flows in the Logan River. The 
Blue Alternative would not require a USFS special-use permit. 


The EIS recognizes that canal seepage would be reduced with any of the 
alternatives. However, the exact amount of water that is currently lost by 
the canals through seepage and that travels to the Logan River is unknown 
(please see the discussion on page 4-76 of the Final EIS). NRCS used the 
best available data to conduct its analyses of seepage losses, but these data 
do not contain detailed information regarding the final destination of the 
seepage (either to groundwater or surface water). The proposed Logan 
River flows determination process, which is included as a mitigation 
measure in the Final EIS, would ultimately support the beneficial uses in 
the reach of the Logan River between the LHPS Canal POD and the City of 
Logan discharge point (see Figure 3-11, Logan River Diversions, in the 
Final EIS). NRCS does not propose additional mitigation for flow effects 
related to reductions in seepage.  
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D-51.2 
 
 
 


D-51.3 
 


D-51.2 


The Final EIS has been modified to include information about the TMDL 
analysis for the Middle Bear River watershed and Cutler Reservoir. 
Because none of the action alternatives would change the amount of flow 
overall in the Logan River, the project would not affect the assimilative 
capacity of the Logan River. 


D-51.3 


Please see the responses to comment D-51. 
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D-51.4 


D-51.4 


The preferred alternative would not affect the overall flows in the Logan 
River because it would not change the amount of water diverted, only the 
location of the diversion. However, as noted in the response to comment 
D-51.1, this alternative would require a change in the place of diversion of 
some of the LN Canal water. This change would affect the flow regime and 
therefore the amount of water in the reach between the LHPS Canal POD 
and the point where the City of Logan discharges water from its 
hydropower facility downstream. 


As noted in the response to comment D-51.1, NRCS used the best available 
data to conduct its analyses of seepage losses. These data do not include 
details about how much of the water lost from the canal due to seepage 
flows to the river and how much water flows to groundwater. NRCS 
assumes that both occur and that the directions of flow vary by the locations 
of the canals (that is, whether the canal reach is in Logan Canyon or along 
the edge of Cache Valley far from the river). 


The Final EIS has been updated to clarify the project’s effects on Logan 
River flow. As noted under the response to comment D-51.1, the Final EIS 
includes the disclosure of the effects of the Purple and Orange Alternatives 
on Logan River flow below the LHPS Canal POD and proposes a measure 
to mitigation the effect. This Final EIS includes a mitigation measure that 
describes the process that would be used to establish a minimum flow that 
would pass the LHPS Canal POD during the irrigation season (this 
information was included in Appendix C6 of the Draft EIS). Appendix C6 
also provides detailed information about the flow effects and the methods 
that would be used to determine a minimum Logan River flow as required 
by the USFS special-use permit that would be needed for the preferred 
alternative. 


NRCS does not intend to conduct additional seepage analyses on the LHPS 
Canal. NRCS relied on information available through previously completed 
research and determined that the research data are sufficient to support its 
EIS analysis of seepage. NRCS recognizes that the data do not provide 
details regarding the exact paths and timing of seepage flows; however, 
NRCS determined that conducting additional analyses to gain this 
information would not provide new information that would change the 
effects to and mitigation for effects to the Logan River.  
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D-51.5 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-51.6 
 
 
 
 
 
 


D-51.7 


D-51.5 


Please see the response to comment D-51.2. The Final EIS has been 
modified to include information about the TMDL analysis for the Middle 
Bear River watershed and Cutler Reservoir. Because none of the action 
alternatives would change the amount of flow overall in the Logan River 
watershed, the project would not change in the assimilative capacity of the 
river from direct diversions or affect attainment of the TMDL. 


D-51.6 


Cache County or its contractor would ensure compliance with the State’s 
construction stormwater permit requirements, including preparation of a 
Storm Water Pollution Prevention Plan (SWPPP). The SWPPP would not 
be developed until the project moves into the construction phase, after 
NRCS issues its ROD. 


D-51.7 


The existing canals provide limited aquatic habitat during the irrigation 
season (April through October). In the winter and early spring, the 
headgates at the PODs are closed and the canal systems are dewatered. 
Because of this, the canals do not provide aquatic habitat when they are not 
conveying irrigation water. The canals carry runoff during winter storms 
and some of this runoff water might pond in the canals, but cold winter 
temperatures cause standing water to freeze. Since there is no reliable, 
consistent flow in the canals for 6 months of the year, the system cannot 
sustain any fish or other aquatic communities. 


NRCS did not inventory the LN and LHPS Canals for fish or 
macroinvertebrates because the canals do not continuously convey water 
and therefore do not provide a stable aquatic habitat. The canals convey 
irrigation and stormwater through soil- and concrete-lined canals through 
the study area and the canal owners conduct routine maintenance on the 
canals, which affects the types of material in the canals and vegetation 
along the canals (elements that contribute to aquatic habitat in a more 
natural system). Maintenance includes removing accumulated sediment and 
debris, lining or re-lining portions of the canals with concrete to increase 
efficiency, and removing vegetation to ensure that the canals can function at 
maximum flows. 
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(This space is intentionally blank) 


NRCS discussed the potential aquatic habitat of the canals with the SLO. 
The SLO has stated that the canals do not support populations of fish or 
provide habitat for fish on a yearly basis. Fish can be found in the canals 
during the irrigation season, but these fish are migrants from the Logan 
River and not permanent residents. 


EPA’s Rapid Bioassessment Protocols for Use in Streams and Wadeable 
Rivers (Barbour and others 1999) states that physical stream features can be 
indicators of the presence of diversity of macroinvertebrate communities. 
Stream features include streambed characteristics, channel morphology, 
bank structure, and riparian zone. The canals in the study area do not 
exhibit diverse substrate characteristics; do not have riffles, runs, and pools; 
and do not support a permanent riparian zone. Because of the canals’ 
artificial and interrupted flow regime and the lack of these features, NRCS 
determined that detailed or rapid assessment of macroinvertebrate 
populations that might use the canals was not necessary. 


Seasonally common insect species that might use the canals for part of their 
life cycles during the summer months would not be able to use the LHPS 
Canal between the POD and Lundstrom Park/1500 North if the preferred 
alternative were constructed. These common insects could use the Logan 
River and other canals in and near the study area. Enclosing 2.4 to 2.6 miles 
of the LHPS Canal would not affect regional populations of these types of 
invertebrates. 


As the commenter notes, the EIS recognizes that, without barriers, fish 
could enter the LHPS Canal at the POD on the Logan River. The canals do 
not provide suitable habitat for fish populations all year. Historically, any 
fish that remained in the canal system when the water was shut off in 
October became stranded. Installing a barrier such as that proposed in the 
EIS would prevent fish from entering the system and thus prevent them 
from being stranded when the water is shut off. 
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D-51.8 
 
 
 
 
 
 
 
 
 
 
 


D-51.9 
 
 
 
 
 


D-51.10 
 
 


D-51.8 


NRCS has not completed project design to a level that could finalize the 
expected easements required for construction of the preferred alternative. 
Cache County or its contractor would complete final design after NRCS 
issues its ROD. 


Given the racial and ethnic population distribution along the Purple 
Alternative, NRCS did not find that construction would cause dispropor-
tionate effects to any environmental justice (EJ) populations. People of 
various races and incomes live along the canal, but data reviewed by NRCS 
and site visits did not indicate that there are any EJ concentrations or 
communities along the alternative alignment. Construction effects would 
apply to all residents regardless of race, ethnicity, language proficiency, or 
income. The EIS concludes that an effect to an isolated person of limited 
English proficiency does not constitute a disproportionate effect to an 
environmental justice community. When Cache County pursues temporary 
and construction easements, it will determine if language assistance is 
needed in order to fairly negotiate. The Final EIS has been modified to 
include this information. 


NRCS did not post advertisements in any language other than English. 
Given the racial and ethnic makeup of the study area, NRCS determined 
that interpreting scoping materials or materials used to advertise the Draft 
EIS into other languages was not necessary. 


D-51.9 


Please see the discussion beginning on page 5-90 of the Final EIS. Long-
term groundwater development in and near the project area is managed 
through the 1999 Interim Cache Valley Ground-Water Management Plan. 
This plan identifies management policy for groundwater withdrawals in 
Cache Valley. The EIS recognizes the potential cumulative impacts to 
groundwater resources as unavoidable. No mitigation is proposed. 


D-51.10 


The LN and LHPS Canals are seasonally dewatered when the diversion 
structures at the Logan River are closed (between October and April). Both 
canals would continue to carry water during the irrigation season. The reach 
of the LHPS Canal that would be enclosed would still discharge to the open 
portion of the canal downstream of Lundstrom Park/1500 North.  
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D-51.11 


D-51.11 


Please see the responses to comments D-51.1 and D-51.4 and Appendix C6, 
Compliance with the Standards and Guidelines in the Revised Forest Plan 
for the Wasatch-Cache National Forest, of the EIS. 
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D-52.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-52.2 


D-52.1 


Please see the response to comment D-2.2 for a discussion about how 
NRCS considered variations of the Yellow Alternative and other options 
during the Draft EIS comment period. 


D-52.2 


Acquiring structures from 14 properties is part of all of the action 
alternatives. NRCS recognizes that some property owners might not be 
willing to sell their properties. With the Purple and Orange Alternatives, the 
project could still be constructed even if property owners are not willing to 
sell.  
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D-52.3 
 
 
 
 
 


D-52.4 
 


D-52.3 


The effect of the Purple Alternative on hydropower generation is discussed 
on pages 5-38 and 5-39 of the Final EIS. Since the Draft EIS was published, 
CHWUA and the City of Logan have established an agreement that 
identifies how potential effects on hydropower generation would be 
minimized and mitigated under the Purple and Orange Alternatives. Costs 
for mitigation for potential loss of power were not included in the action 
alternatives cost estimates (Appendix C1) since these are considered annual 
operating costs. The agreement between the parties is now included in 
Appendix D3, Water Rights and Water Use Information, of the Final EIS. 


The commenter is correct; the Yellow Alternative would not affect 
hydropower generation on the Logan River. 


D-52.4 


Comment noted. 
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D-53.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-53.2 
 
 
 
 
 
 


D-53.3 
 
 


D-53.1 


The modifications to the Blue Alternative suggested by the commenter 
could be a new option. Please see the response to comment D-2.2 for a 
discussion about how NRCS considered new options presented during the 
Draft EIS comment period. 


The Blue Alternative includes elements that NRCS determined would be 
needed to ensure the safe delivery of water through the historically unstable 
area. However, the EIS recognizes that risks to life and property would 
remain even after implementing the Blue Alternative as described in 
Chapter 3, Alternatives. 


D-53.2 


The commenter correctly states that the Blue Alternative would not affect 
hydropower generation on the Logan River. 


Please note that the Orange Alternative does not include pumping water 
back upstream on the LN Canal. Water would be delivered upstream (to 
400 North) using a pressure pipe. There would be no additional energy 
costs associated with moving water using the pressure pipe. Please see the 
description of the Orange Alternative’s structural features beginning on 
page 3-17 of the Final EIS. 


D-53.3 


The EIS discloses that the LN Canal is probably eligible for listing on the 
National Register of Historic Places and that any adverse effects to the 
structure would require mitigation. Please see the discussions beginning on 
pages 4-41 and 5-59 of the Final EIS. 
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D-53.4 


D-53.4 


Comment noted. 
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D-54.1 
 
 
 


 


D-54.1 


Comment noted. 
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D-55.1 
 
 
 
 


D-55.2 
 
 
 
 
 


D-55.3 


D-55.1 


The current LN Canal POD is below First Dam, not Third Dam as the 
commenter suggests. 


Since the Draft EIS was published, CHWUA and the City of Logan have 
established an agreement that identifies how potential effects on 
hydropower generation would be minimized and mitigated under the Purple 
and Orange Alternatives. Because the agreement addresses potential effects 
to downstream water users, NRCS did not conduct further analysis of how 
the Purple and Orange Alternatives might affect hydropower generation by 
the City of Logan. Please see the discussion beginning on page 5-39 of the 
Final EIS for a discussion of water rights and the agreement between 
CHWUA and the City of Logan. 


D-55.2 


Please see the response to comment D-5.2 regarding why NRCS is 
proposing to acquire structures from 14 properties along the Logan Bluff. 


The No-Action Alternative would not include acquiring the structures 
because this alternative assumes that nothing would be done to restore safe 
water delivery or to address the remaining hazards in the 2009 landslide 
zone. 


D-55.3 


The structural control measures proposed as part of the Blue Alternative 
would not be included in the Purple and Orange Alternatives because the 
control measures have been proposed to protect the conveyance structure, 
not stabilize the hillside. If the Blue Alternative is not chosen, then none of 
the structural control measures proposed as part of that alternative would be 
constructed as part of the project. Future stabilization could still take place 
if it was funded by another source that allows the use of funds for such 
work. This work could be pursued by another party that has an interest in 
stabilizing the hillside. 
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D-55.4 
 
 
 
 
 


D-55.5 
 
 


D-55.6 
 
 


D-55.7 
 
 


D-55.8 
 
 
 
 
 


D-55.9 


D-55.4 


As proposed, the Blue Alternative would not include making any 
improvements to the LHPS Canal. If the Blue Alternative or No-Action 
Alternative is chosen, then any improvements to the LHPS Canal would 
need to be funded through another (non-EWPP) source. 


D-55.5 


Page S-8 of the Final EIS states that the No-Action Alternative could affect 
municipal systems that rely on canal water exchanges as shareholders in the 
LN Canal. In other words, if a City relies on canal water exchanges to 
operate its culinary system(s), then this system, which supplies water to 
local residents, could be affected with the No-Action Alternative. Assigning 
a precise cost to such effects would be speculative. 


D-55.6 


The Final EIS has been modified to recognize potential land-use changes as 
a result of the No-Action Alternative. 


D-55.7 


Comment noted. 


D-55.8 


Please see the response to comment D-2.2 for a discussion of the Yellow 
Alternative and how NRCS considered other options presented during the 
Draft EIS comment period. 


Please see the discussion regarding alternatives eliminated from detailed 
study beginning on page 3-31 of the Final EIS. 
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D-55.10 
 
 
 
 


D-55.11 
 
 


D-55.12 
 
 


D-55.13 
 
 


D-55.14 
 


D-55.15 
D-55.16 


 


D-55.9 


The Final EIS has been modified to recognize the effects on shareholders 
who use the water for nonagricultural purposes. 


D-55.10 


Please see the discussion regarding energy savings associated with the change 
to a pressurized pipeline system beginning on page 5-40 of the Final EIS. 


D-55.11 


“Loss” refers to water that seeps from the canal. As described in the EIS, 
water that seeps out of the canal contributes to groundwater recharge. 
Please see the discussion on page 4-76 of the Final EIS. 


D-55.12 


At the beginning of the project, the Logan & Northern Irrigation Company 
stated that it intended to purchase the shares that were historically delivered 
to the reach of the LN Canal between the Laub Diversion and 400 North. 
However, the irrigation company is currently proposing a different means 
to meet these shareholders’ needs under the preferred alternative. Please see 
the discussion beginning on page 3-11 of the Final EIS for a discussion of 
service to the shareholders located along the LN Canal upstream of 400 
North. 


D-55.13 


The Final EIS has been modified to state that the market value of irrigated 
crops (not cropland) in Cache County was estimated to be $346.23 per acre 
in 2009. 


D-55.14 


Comment noted. 


D-55.15 


The 8-hour figure is an average estimate of use over the entire irrigation 
season. NRCS recognizes that some shareholders might pump for longer 
periods and that others might not pump at all on any given day. 


D-55.16 


The Final EIS has been modified to recognize that safflower can be used to 
break weed and disease cycles in cereal crops. 
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 Comment D-56 Response 
 
 
 
 
 
 
 
 
 
 
 
 


D-56.1 


D-56.1 


Comment noted. 
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 Comment D-57 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-57.1 


D-57.1 


None of the action alternatives would affect wetlands or other special 
aquatic sites. Please see the discussion beginning on page 5-70 of the Final 
EIS. 


Because impacts to the Logan River at the POD structure with any of the 
action alternatives would be temporary and no area below the ordinary 
high-water mark would be filled, no mitigation is proposed for effects to the 
Logan River. Cache County and its contractors would strive to return the 
disturbed area to preconstruction conditions as closely as possible, but some 
area above the ordinary high-water mark would be permanently affected by 
reconstruction of the POD structure. According to the text of Nationwide 
Permit 37, which is a general permit intended for work done by or funded 
by NRCS through the EWPP, the project could be authorized under this 
Nationwide Permit. Any work at the POD structure will comply with the 
permit requirements of Nationwide Permit 37. 


As described on page 4-60 in the Final EIS, the LHPS and LN Canals meet 
the definition of waters subject to regulation under Section 404 of the Clean 
Water Act. The preferred alternative would permanently affect 2.4 to 
2.6 miles of the LHPS Canal by converting the canal from an open structure 
to a box culvert. NRCS is not proposing to mitigate for this effect because 
the expected impacts are minor (a maximum of 0.03 acre) and because the 
canal is an artificial structure created in the upland and is not a special 
aquatic site. 


The Final EIS has been updated to include language that clearly 
summarizes the conclusions about impacts to waters of the U.S. 
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 Comment D-58 Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-58.1 
 
 
 
 
 
 
 
 
 
 
 


D-58.2 


D-58.1 


Comment noted. 


D-58.2 


Comment noted. 
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 Comment D-58 (continued) Response 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-58.3 


D-58.3 


Comment noted. 
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 Comment D-58 (continued) Response 
 
 
 


D-58.4 
 
 
 
 
 
 


D-58.5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


D-58.6 
 
 
 


 


D-58.4 


Please see the discussion beginning on page 5-90 of the Final EIS regarding 
canal seepage. NRCS used the best available information and did not 
conduct further studies on how the canals affect Cache Valley wetlands, 
seeps, springs, and artesian wells. Previous studies note the seepage losses 
but do not provide detailed information about where the water that seeps 
into the ground travels. NRCS determined that enclosing short reaches of 
the LN Canal and/or LHPS Canal would significantly affect regional 
groundwater conditions. 


D-58.5 


The City of Logan’s diversion and pipeline from First Dam do not travel 
across the Logan Bluff. The Blue Alternative is in a different location with 
very different slope stability conditions. 


NRCS determined that the Blue Alternative, which is the alternative that the 
commenter refers to as the restoration of the middle canal, could meet the 
purpose of and need for the project as proposed. The Blue Alternative 
includes elements that would be needed for the safe delivery of water 
through the historically unstable area. These elements are not included to 
make the alternative grandiose or exorbitant; they are included to ensure 
that, if the alternative were selected, it would operate as safely as possible. 
However, the EIS recognizes that risks to life and property would remain 
even after implementing the Blue Alternative as described in Chapter 3, 
Alternatives. 


D-58.6 


NRCS understands that many people living in the project area have enjoyed 
recreational use of the canal system. However, the canals are not a public 
recreational resource; they are privately operated water-delivery structures. 
Addressing restoration of these structures as a recreational resource is 
outside the scope of activity allowed under the EWPP.  
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1.0 Introduction 


In July 2009, a landslide destroyed part of the Logan Northern Canal, which prevented the 
canal from delivering irrigation water to users. The Natural Resources Conservation Service 
(NRCS) is providing technical and financial assistance to Cache County through the federal 
Emergency Watershed Protection (EWP) Program for developing a solution to re-establish 
delivery of irrigation water that was formerly delivered using the Logan Northern Canal. This 
effort is called the Logan Northern Canal Reconstruction Project, and NRCS is the lead 
federal agency for this project. Figure 1 below shows the project study area.  


NRCS will use information gathered during the scoping phase of the project to help identify a 
range of project alternatives that will be studied in an Environmental Impact Statement (EIS) 
developed under the National Environmental Policy Act (NEPA). Using the analysis in the 
EIS, NRCS will select an alternative to be implemented and will announce this decision in a 
Record of Decision (ROD) for the project. The EIS is scheduled to be completed by July 2011. 


1.1 Purpose of the Scoping Summary Report 


The intent of the Logan Northern Canal Reconstruction EIS is to propose a solution that 
would re-establish the delivery of irrigation water to the canal’s shareholders. The purpose of 
this scoping summary report is to summarize the initial public and agency input gathered 
during the project scoping period, which ran from July 22 to August 31, 2010. 


Scoping, which is the first step in the NEPA process, is an early and open process for 
determining the scope of issues to be addressed and for identifying the significant issues 
related to a proposed action. During scoping, members of the public and agency 
representatives provide input to identify potential issues, subjects that should be studied 
closely, and possible solutions. Information gathered during scoping also helps to determine 
needs, objectives, resources and associated constraints, potential alternatives, and any 
additional requirements for developing criteria for screening the alternatives. This scoping 
summary report is a tool to ensure that the analytical efforts of the study are focused on the 
appropriate issues. 
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Figure 1. Study Area 


 







 Scoping Summary Report


 


Logan Northern Canal Reconstruction Project 
October 5, 2010 5
 


1.1.1 Summary of Scoping Activities 


Scoping for the EIS was conducted according to the NEPA guidelines and NRCS guidance. 
Scoping activities included a public meeting; correspondence with interested persons, 
organizations, and federal, state, and local agencies, including Native American tribal 
organizations; and an agency scoping meeting. 


Public and agency input plays an important role in identifying issues and ideas regarding the 
re-establishment of the Logan Northern Canal. Throughout the environmental review process, 
NRCS will continue to facilitate and encourage involvement from the affected communities 
to help identify issues and develop solutions for the Logan Northern Canal. The project team 
will continue to work with the public to ensure that those with interests in the project 
understand how and why certain suggestions are being carried forward and why others are 
being eliminated. All public and agency comments received during the scoping period are 
being considered for this project and have been included in Appendix D, Copies of 
Comments.  


1.1.2 Notice of Intent 


The scoping period for the Logan Northern Canal Reconstruction project began on July 22, 
2010, with a Notice of Intent to prepare an EIS advertised in the U.S. government’s Federal 
Register. This notice alerts federal agencies of NRCS’s intent to study this canal. A copy of 
the Federal Register Notice of Intent is included in Appendix A, Notice of Intent. 


1.2 Agency and Native American Tribe Scoping 


1.2.1 Agency Coordination 


Although people who live in the project study area understand the issues associated with this 
canal, it is important to also coordinate with local, state, and federal agencies that oversee the 
management of resources in the project area. Since these agencies oversee impacts and issue 
permits for their resource areas, it is important to include them in the initial scoping activities. 
In this way, issues are identified early so that they can be properly considered and, if 
necessary, avoided, minimized, or mitigated as the project progresses.  


NEPA specifies that the lead agency should identify potential cooperating agencies early in 
the EIS process. Concurrent with the development of the Notice of Intent, NRCS identified 
potential cooperating agencies for the project. The regulations that implement NEPA define a 
cooperating agency as “any federal agency other than a lead agency which has jurisdiction by 
law or special expertise with respect to any environmental impact involved in a proposal (or a 
reasonable alternative) for legislation or other major federal action significantly affecting the 
quality of the human environment.” Typically, agencies with a high number of resources in a 
project area that could be affected by certain actions of the project are contacted early in the 
scoping process and asked to team on the project as cooperating agencies. 
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In July 2010, the project team sent invitation letters to the U.S. Army Corps of Engineers 
(USACE) and the U.S. Forest Service (USFS) requesting their participation as cooperating 
agencies. In addition to USACE and USFS, NRCS also contacted representatives of the 
following other federal agencies, state agencies, and local governments and agencies: 


 Federal Highway Administration 


 U.S. Environmental Protection Agency 


 U.S. Fish and Wildlife Service 


 Utah Department of Transportation 


 Utah Division of State History 


 Utah Division of Water Quality 


 Utah Division of Water Resources 


 Utah Division of Water Rights 


 Utah Division of Wildlife Resources 


 Cache County 


 Hyde Park City 


 Logan City 


 North Logan City 


 Smithfield City 


As a matter of practice, federal agency representatives also review the Federal Register 
notice and may choose to notify NRCS of their desire to participate or to decline participation 
in the EIS process. 


1.2.2  Native American Tribe Coordination 


The project area doesn’t include any tribal lands, but the Shoshone-Bannock Tribes of Fort 
Hall, Ute Indian Tribe of the Uintah and Ouray Reservation, and Shoshone Tribe of the Wind 
River Reservation might have interests regarding natural and cultural resources. 


On September 16, 2010, NRCS sent letters to tribal representatives to initiate National 
Historic Preservation Act Section 106 consultation on behalf of NRCS, USACE, and USFS. 
To date, no tribal representatives have responded. 


Throughout the project, NRCS will continue to consult with the tribes as required under their 
government-to-government consultation responsibilities, including Section 106, regarding 
potential cultural resource impacts of concern to the tribes. 


1.2.3 Agency Scoping Meeting 


Federal and state agency and tribal representatives were invited to attend an agency scoping 
meeting and were invited to provide comments regarding possible concerns or considerations 
for the resource areas under their authority. The agency scoping meeting was held on August 
11, 2010, at the NRCS offices in Salt Lake City, Utah. NRCS sent meeting invitations to 
federal, state, and local agencies on July 27, 2010. The purposes of the scoping meeting were 
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to introduce attendees to the project and to request comments from the agencies regarding the 
scope of the Logan Northern Canal Reconstruction EIS. The meeting was also held to gain 
information from each agency on the resource(s) under their jurisdiction in the study area that 
could be affected by the project; identify any issues that should be analyzed in the EIS; and 
determine if project construction would require any permits or approvals. 


A copy of the presentation given at the meeting is included in Appendix B, Agency Scoping 
Meeting Materials. In addition to NRCS team, the following agency representatives attended 
the meeting:  


 Jennefer Parker – USFS, Logan 
Ranger District 


 Julie Hubbard, USFS 


 Jason Gipson – USACE 


 John Derinzy – USACE 


 Rex Harris – Utah Department of 
Transportation (UDOT) 


 Daren Rasmussen – Utah Division of 
Water Rights, Streams 


 Michael Allred – Utah Division of Water 
Quality, Watershed Protection Section 


 Tom Cox – Utah Division of Water 
Resources 


 Bob Fotheringham – Cache County 


1.2.4 Summary of Agency Scoping Comments 


The following agencies submitted comments during the scoping period: 


 USFS 


 EPA 


 National Park Service 


 Cache County 


 Logan City 


 USACE 


In summary, agency representatives submitted comments about the following subjects: 


 Project schedule 


 Process 


 Alternatives 


 Impacts to aesthetics 


 Impacts to energy and utilities 


 Impacts to recreation 


 Impacts to water rights and access 


These comments are included in Appendix D, Copies of Comments.  
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2.0 Public Scoping 


Public scoping is the key component to the environmental review process. NRCS relies on 
public comments to help identify issues as well as to help gauge public sentiment about the 
proposed improvements. Because the project could affect private property owners in the 
study area, NRCS used a combination of methods to notify the public about the project and to 
gather input. 


2.1 Meeting Notifications and Scoping Tools 


Although the scoping period for the Logan Northern Canal Reconstruction EIS was initiated 
with the Federal Register notice on July 22, 2010, NRCS assumed that the general public 
would not be aware of the project without additional outreach to the neighboring 
communities. The following methods were used to notify the general public of the public 
scoping activities and meeting: 


 Advertisements in the Logan Daily Herald 


 Advertisements in the Salt Lake Tribune and Deseret News 


 Announcements on the Cache County, Logan City, North Logan City, and Hyde Park 
City websites 


 Announcements posted in local libraries 


 Announcement on the NRCS website 


Copies of scoping tools, including materials distributed to the public and materials displayed 
at meetings, are included in Appendix C, Public Scoping Meeting Materials. 


2.2 Public Scoping Meeting 


NRCS held a public scoping meeting on August 11, 2010, at the Bridgerland Applied 
Technology College in Logan, Utah. The meeting was semi-formal with a 10-minute 
presentation given two times during the evening. In addition, informational boards, maps, and 
handouts were available to view. About 150 residents, business owners, community 
members, and local government officials attended the meeting (see Figure 1 above, Study 
Area). 
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2.2.1 Meeting Format 


Meeting attendees were encouraged but not 
required to sign in as they entered the meeting 
room. Each participant was given a comment 
sheet and an informational handout detailing the 
display materials, information about how to 
submit comments, and contact information for 
the project team. 


Attendees were encouraged to listen to the 
presentation, review displays about the project, 
and submit questions or comments about the 
materials provided and the project. Displays included the following: 


 Map and description of possible options  


 A statement of the preliminary purpose 
of and need for the project 


 Definition of the Emergency Watershed 
Protection Program 


 An overview of the NEPA process 


 A project schedule 


 Example topics for comment 


 Details on how to submit a comment 


Project team members were available between 
the formal presentations to help answer 
questions and provide information. In addition 
to the comment forms that were distributed to 
attendees as they arrived, additional comment 
forms were available at tables around the room 
along with comment boxes. Attendees also had 
the option of giving their comments verbally to 
a court reporter or submitting comments by e-
mail or U.S mail. The e-mail and website 
addresses were listed on the comment form. 


Attendees submitted 16 written comment cards and nine comments through the court 
reporter. Copies of all public meeting materials are included in Appendix C, Public Scoping 
Meeting Materials. 
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2.2.2 Other Comments Received 


Residents and local government representatives who were unable to attend the public scoping 
meeting submitted comments by e-mail, fax, and traditional letter. The project team received 
55 additional comments by e-mail, three additional comments by fax, and 18 additional 
comments by letter. 


3.0 Comments on the Logan Northern Canal 
Reconstruction Project 


Agencies and the public will have continuing opportunities to offer input throughout the 
Logan Northern Canal Reconstruction EIS process. However, the scoping period for the 
Logan Northern Canal Reconstruction project ended on August 31, 2010. All agency and 
public comments received during the scoping period are included in this Scoping Summary 
Report. Copies of all written comments are included in Appendix D, Copies of Comments. In 
all, 101 comments were received. Table 1 summarizes the number of comments received by 
affiliation. 


Table 1. Categories of Comments Received 


Affiliation Number Percent of Total 


Individuala 92 91% 
Federal agency 4 4% 
Local government 3 3% 
Nongovernmental organization 2 2% 


a Some individuals submitted more than one comment letter, e-mail, or 
comment form. Each submission is considered as a stand-alone comment. 


The information available to the public included possible options that NRCS has considered 
to date. As noted in Section 1.0, Introduction, NRCS will use information gathered during the 
scoping process to identify other options it might consider during the EIS process. Many of 
the comments received during scoping are specific to the options presented during scoping, 
which were called Option 1 (US 89), Option 2 (Lundstrom Park), Option 3 (Canyon Road), 
and Option 4 (3100 North).  


The team reviewed each comment as it was received and assigned a comment number to each 


scoping comment. Each scoping comment received has a prefix of S for scoping (for 


example, S-1).  


The following summary of comments is divided into major subject areas related to the need 
for and purpose of the project, alternatives (options), impacts, and process. Because of the 
number and diversity of comments received, the summary focuses on common themes and is 
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not intended to be comprehensive. See Appendix D, Copies of Comments, for copies of the 
scoping comments as they were provided to NRCS. 


3.1 Comments about the Need for and Purpose of 
the Project 


Commenters stated that the project should address the needs of the canal company as well as 
the needs of other citizens; stated that the study area was too limited; stated that options 
including the Logan Hyde Park Smithfield Canal were too broad and expensive; stated that 
service needed to be provided to all Logan Northern Canal users; and suggested other options 
to resume irrigation service.  


3.2 Comments about Options (Alternatives)  


Comments generally focused on the options using the Logan Hyde Park Smithfield Canal 
alignment; property values; the open, closed, and pressurized system elements of each option 
presented; reduction of flows in the Logan River due to the change in the point of diversion; 
other alternatives; and the selection criteria to evaluate the options. Comments also indicated 
a concern to keep service going and proceed quickly through the EIS process so that the 
agricultural community is not adversely affected. About 15% of the comments asked NRCS 
to evaluate restoring the Logan Northern Canal in the current alignment through the landslide 
area.  


Several commenters discussed each option presented in the public meeting and indicated their 
support or opposition to each option. Several commenters were concerned about the apparent 
lack of service to shareholders south of 1500 North and asked for an option that would 
include service to those users. Several commenters suggested that the open canals provide 
social and cultural benefits to the communities and that these characteristics need to be 
considered during the EIS process. 


Commenters noted that the current configuration of the canals allows both irrigation and city 
stormwater to be conveyed and stated that the solution should accommodate both irrigation 
water and stormwater. 


Specific comments were received regarding each of the four options that were presented at 
the scoping meeting. The two options that received the most support were Option 4 (the 3100 
North option) and one option that was not presented at the meeting (restoring the breeched 
section and using the historic Logan Northern Canal alignment). Option 1 (the US 89 
alignment) received the fewest comments of support. 
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3.3 Comments about Project Impacts 


3.3.1 Impacts to Natural Resources 


Comments about natural resources addressed water resources, geology, wildlife and plant 
resources, cultural resources, and agriculture. Comments about the communities’ cultural 
heritage and the social importance of agriculture are addressed in Section 3.3.2 below. 


About one-fifth of the comments discussed impacts to downstream water users of the Logan 
River, including Utah State University’s Water Research Laboratory and Logan City Power, 
due to a change in the point of diversion. Almost one-third of the comments addressed the 
water rights of the shareholders and other canal companies. 


One major comment theme addressed the effects of a closed water conveyance system. About 
10% of the comments favored placing the canal water into a pipe/box culvert to provide 
efficient irrigation service and to conserve water that is lost to seepage and evaporation. 
About 15% of the comments preferred an option with an open canal. Some commenters 
stated that a closed conveyance system would be more efficient with fewer losses due to 
evaporation and seepage. Other commenters were concerned about adverse impacts to aquifer 
recharge; loss of canal seepage and the effect on wetlands, trees, and spring flows; and the 
loss of a water source for wildlife. One-quarter of the comments mentioned that the current 
open waterways support habitat for wildlife and vegetation and the loss of those communities 
if the open waterways are removed. 


Comments about stormwater conveyance stated that the canals provide a means for 
stormwater conveyance and should continue to provide this in the future. Commenters stated 
that, if the irrigation water is conveyed in a pipe, the existing ditch system would become a 
stormwater-only ditch with stagnant water and more weeds and less attention to maintenance. 


Comments discussed the impact of the project on the current unstable slope and how that risk 
would be minimized for property owners along Canyon Road. Several comments addressed 
the future stability of the hillside with and without a water conveyance system running 
through it. Other comments asked how the existing alignment would function if irrigation 
water were no longer conveyed in it. 


Comments about cultural resources focused on the presence of the canals as an important part 
of Cache Valley’s history. Comments about agriculture focused on the importance of 
irrigation water for agricultural production in the area.  







 Scoping Summary Report


 


Logan Northern Canal Reconstruction Project 
October 5, 2010 13
 


3.3.2 Impacts to Socioeconomic Conditions 


Comments about social and economic conditions addressed aesthetics, community facilities, 
construction impacts, energy, property rights and property values, safety, quality of life, and 
recreation. Comments also addressed the area’s cultural heritage and economic importance of 
agriculture.  


Over 30% of the comments addressed recreation, aesthetics, and quality of life. Concerns 
focused on how the loss of open waterways would affect quality of life and the recreational 
function of the adjacent trails as well as how the loss of flowing water and greenways would 
affect the visual quality of the area. 


Comments were received regarding the impacts of the project options on the community 
resources and property owners. Comments specifically addressed potential adverse effects on 
aesthetics, property values, community trails, recreation, and quality of life if NRCS chooses 
an option that would enclose (or pipe) the canal. Several commenters stated that the open 
canals were a part of the cultural heritage of Logan and the other communities in Cache 
Valley. Several comments stated that property use was designed with the open waterway 
taken into account and that removing the open waterway would have a negative economic 
impact on the property owners.  


Comments discussed the need to restore irrigation for agricultural use and how the loss of the 
water for the agricultural community will affect the local economy. Commenters felt that a 
solution should be identified and implemented quickly to reduce the economic losses to the 
agricultural community. 


Comments were received concerning impacts during construction. Issues included disruption 
to irrigation service during construction, removal of existing vegetation, loss of personal 
property improvements (retaining walls and crossing structures), and an increase in land 
easements required to accommodate the options that combine the flows of the Logan 
Northern and Logan Hyde Park Smithfield Canals. 


About 15% of the comments identified public safety concerns. Specific issues included the 
safety of the hillside at and near the landside site and future slide events that could affect 
property owners; the safety of conveying both canal companies’ water shares through one 
combined system; the safety impacts to children from a lined canal that has more water 
flowing through it; risk of loss of service to the flows of the Logan Hyde Park Smithfield 
Canal and Logan Northern Canal through Logan Canyon; the lack of any options that address 
the existing hillside instability; the safety of an open canal section; and the safety of 
constructing Options 1 or 3 (the US 89 and Canyon Road alignments) due to the proximity of 
the hillside. 


Comments identified the recreational opportunities currently provided by the open 
waterways, diverse vegetation communities, and alignment of the canal systems as having a 
high community value. The commenters asked how an enclosed conveyance system (piped or 
box culvert) would affect these community values and property values.  
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3.4 Comments about Process 


Several commenters were concerned that people who don’t own shares in the Logan Northern 
Canal are controlling the EIS process, that shareholders in the canal should have more say in 
the options than the general public, and that the solution should be focused on irrigation 
service.  


According to several comments, communication between the public and the agencies and 
between the agencies and the irrigation companies needs to be improved. Commenters stated 
that the possible alternatives have already been chosen and the most expensive option has 
already been funded, which suggests that “the die is cast” and the citizens don’t have much 
input. Commenters stated that more open meetings and development of alternatives needs to 
occur during the process.  


Some commenters stated that an Environmental Assessment would be more appropriate than 
an EIS, while other commenters supported developing an EIS. Some commenters felt that an 
EIS would take too long and delay the restoration of service to the users.  


Commenters stated that the process has been “rigged” and that public input won’t affect the 
outcome, and several commenters were concerned that the EWPP funds are not being used 
appropriately to repair the canal and instead are being used to improve the canal. Other 
commenters stated that the canal’s shareholders should be responsible for funding the project. 


Commenters stated that there are factual errors in the contract signed by the Cache County 
Executive and the State Conservationist; in the Cooperative Agreement between NRCS and 
Cache County signed by the Cache County Executive on April 2, 2010; and in the Notice of 
Intent for preparing the EIS.  
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4.0 Next Steps 


NRCS will use the information gathered during scoping to further define potential project 
options and will also use this information as appropriate as it completes the EIS. Agencies 
and the public can continue to submit comments on the Logan Northern Canal Reconstruction 
project through the project website, e-mail, and traditional letter. The project team will 
consider these comments as it continues with the EIS process. 


Draft EIS. Once NRCS identifies possible options, they will be screened to determine which 
options will be carried forward for detailed study in the EIS and which ones will not be 
considered further. Once alternatives are selected for further review, the project team will 
begin moving forward with the environmental review process. The project team will prepare 
a Draft EIS and will hold a public meeting to review the results with the public and ask for 
comments. 


Final EIS and Mitigation Commitments. NRCS will consider all comments received on the 
Draft EIS as it prepares the Final EIS and finalizes mitigation commitments. Comments on 
the Final EIS will be kept on file for NRCS’s consideration as it completes a Record of 
Decision (ROD) for the project. 


Federal Approval. Once the Final EIS is completed, NRCS will complete a ROD. The ROD 
will describe the process to date, provide details on the project’s compliance with NEPA, 
identify the selected alternative, disclose what NRCS expects will be the project-related 
impacts of the selected alternative, and list mitigation commitments. 


Once the ROD has been signed by NRCS, if the selected alternative would affect waters of 
the United States, the project sponsor will work with USACE and EPA to obtain a permit 
under Section 404 of the Clean Water Act. The project EIS would be used to support this 
permit action. 


If the selected alternative would directly affect land administered by USFS, the project 
sponsor will also need to obtain a use permit from USFS. The project EIS would be used to 
support this permit action. 
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DEPARTMENT OF AGRICULTURE 


Submission for OMB Review; 
Comment Request 


July 19, 2010. 
The Department of Agriculture has 


submitted the following information 
collection requirement(s) to OMB for 
review and clearance under the 
Paperwork Reduction Act of 1995, 
Public Law 104–13. Comments 
regarding (a) whether the collection of 
information is necessary for the proper 
performance of the functions of the 
agency, including whether the 
information will have practical utility; 
(b) the accuracy of the agency’s estimate 
of burden including the validity of the 
methodology and assumptions used; (c) 
ways to enhance the quality, utility and 
clarity of the information to be 
collected; (d) ways to minimize the 
burden of the collection of information 
on those who are to respond, including 
through the use of appropriate 
automated, electronic, mechanical, or 
other technological collection 
techniques or other forms of information 
technology should be addressed to: Desk 
Officer for Agriculture, Office of 
Information and Regulatory Affairs, 
Office of Management and Budget 
(OMB), 
OIRA_Submission@OMB.EOP.GOV or 
fax to (202) 395–5806 and to 
Departmental Clearance Office, USDA, 
OCIO, Mail Stop 7602, Washington, D.C. 
20250–7602. Comments regarding these 
information collections are best assured 
of having their full effect if received 
within 30 days of this notification. 
Copies of the submission(s) may be 
obtained by calling (202) 720–8958. 


An agency may not conduct or 
sponsor a collection of information 
unless the collection of information 
displays a currently valid OMB control 
number and the agency informs 
potential persons who are to respond to 
the collection of information that such 
persons are not required to respond to 


the collection of information unless it 
displays a currently valid OMB control 
number. 


Office of the Assistant Secretary for 
Civil Rights 


Title: Independent Assessment of the 
Delivery of Technical and Financial 
Assistance. 


OMB Control Number: 0503–NEW. 
Summary of Collection: In April 2009, 


the Honorable Thomas J. Vilsack, 
Secretary of the United States 
Department of Agriculture, ordered that 
there be an independent external 
analysis of program delivery in USDA’s 
Farm Service Agency, Natural Resources 
Conservation Service, Rural 
Development and Risk Management 
field offices. The analysis will provide 
specific recommendations and 
methodologies to ensure that programs 
are delivered equitably and that access 
is afforded to all constituents, with 
particular emphasis on socially 
disadvantaged farmers, ranchers, and 
other constituents. The legal authorities 
to collect this information can be found 
in the Food, Conservation, and Energy 
Act of 2008 (2008 Farm Bill), Public 
Law 110–246, 122 Stats. 1651 and the 
2002 Farm Bill, Section 10707 of the 
Farm Security and Rural Investment Act 
of 2002 (2002 Farm Bill), Public Law 
107–171. 


Need and Use of the Information: 
USDA Plans to conduct focus group 
discussions as part of an evaluation of 
the effectiveness of the agencies’ 
programs in reaching diverse 
populations in a non-discriminatory 
manner. The objective of conducting 
focus groups will be to obtain customer 
views, opinions, and experiences on 
how effectively USDA is equitably and 
fairly providing technical and financial 
assistance to all customers and potential 
customers, particularly socially 
disadvantaged ones. The assessment 
will identify barriers to equal and fair 
access for all customers regardless of 
race, gender and other protected 
categories. This information will 
provide USDA with direct input from 
USDA customers regarding their 
attitudes, understandings, and 
experiences with the four USDA 
Agencies and the programs and services 
they provide. 


Description of Respondents: 
Individuals or households. 


Number of Respondents: 2,250. 


Frequency of Responses: Reporting: 
Other (once). 


Total Burden Hours: 1,102. 


Ruth Brown, 
Departmental Information Collection 
Clearance Officer. 
[FR Doc. 2010–17946 Filed 7–21–10; 8:45 am] 


BILLING CODE 3410–11–P 


DEPARTMENT OF AGRICULTURE 


Natural Resources Conservation 
Service 


Intent To Prepare an Environmental 
Impact Statement for the Logan 
Northern Canal Reconstruction 
Project, Cache County, UT 


AGENCY: Natural Resources 
Conservation Service, USDA. 
ACTION: Notice of Intent to Prepare an 
Environmental Impact Statement. 


SUMMARY: Pursuant to section 102(2)(c) 
of the National Environmental Policy 
Act, 42 U.S.C. 4321–4370d (NEPA), as 
implemented by the Council of 
Environmental Quality regulations (40 
CFR parts 1500–1508), the Natural 
Resources Conservation Service (NRCS) 
announces its intent to prepare a draft 
Environmental Impact Statement (EIS) 
for the Logan Northern Canal 
Reconstruction project. 


The purpose of this notice is to alert 
interested parties regarding the intent to 
prepare the EIS, to provide information 
on the nature of the proposed action and 
possible alternatives, and to invite 
public participation in the EIS process 
(including providing comments on the 
scope of the DEIS, to announce that 
public scoping meetings will be 
conducted, and to identify cooperating 
agency contacts). 
DATES: Written comments on the scope 
of the EIS, including the project’s 
purpose and need, the alternatives to be 
considered, types of issues that should 
be addressed, associated research that 
should be considered, and the 
methodologies to be used in impact 
evaluations should be sent to NRCS on 
or before August 31, 2010, at the address 
below. See the ADDRESSES section below 
for the address to submit written 
comments. A public scoping meeting to 
accept comments on the scope of the 
EIS will be held on Wednesday, August 
11, 2010, from 5:30 p.m. to 7:30 p.m. at 
the Bridgerland Applied Technology 
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College, 1301 North 600 West, Logan, 
Utah. Formal presentations will be 
given at about 5:30 p.m. and 6:30 p.m. 


The building used for the scoping 
meeting is accessible to persons with 
disabilities. Any individual who 
requires special assistance, such as a 
sign language interpreter, to participate 
in a scoping meeting should contact Ms. 
Alana Spendlove, HDR Engineering, 
(801) 743–7829 or 
Alana.Spendlove@HDRInc.com. 


Scoping materials and the 
Alternatives Analysis will be available 
at the meetings and are available on the 
NRCS Utah Web site (http:// 
www.ut.nrcs.usda.gov/). Hard copies of 
the scoping materials may also be 
obtained from Ms. Alana Spendlove, 
HDR Engineering, (801) 743–7829 or 
Alana.Spendlove@HDRInc.com. An 
interagency scoping meeting will be 
held on August 11, 2010, at the NRCS 
Utah office, 125 South State Street, 
Room 4402, Salt Lake City, Utah. 
Representatives of Native American 
tribal governments and of federal, State, 
regional and local agencies that may 
have an interest in any aspect of the 
project will be invited to be cooperating 
agencies, as appropriate. 
ADDRESSES: Comments will be accepted 
at the public scoping meetings or they 
may be sent to Mr. Bronson Smart, State 
Conservation Engineer, Wallace F. 
Bennett Federal Building, 125 South 
State Street, Room 4402, Salt Lake City, 
Utah 84138–1100, or via e-mail at 
bronson.smart@ut.usda.gov. The 
locations of the public scoping meetings 
are given above under DATES. Comments 
should be submitted by August 31, 
2010. 


FOR FURTHER INFORMATION CONTACT: Mr. 
Bronson Smart, State Conservation 
Engineer, Wallace F. Bennett Federal 
Building, 125 South State Street, Room 
4402, Salt Lake City, Utah 84138–1100, 
or via e-mail at 
bronson.smart@ut.usda.gov. 


SUPPLEMENTARY INFORMATION: 


Background 


The Logan and Northern Canal (LN 
Canal) and the Logan, Hyde Park and 
Smithfield (LHPS) Canal has provided 
the citizens of Cache County with 
irrigation water since the 1890s. During 
the spring of 2009 a slope failure 
occurred along a hill side in south 
Logan, Cache County, UT. As a result of 
the slope failure, a section of the LN 
Canal broke away, thus disabling the 
water distribution capabilities of the 
canal. Because the canal is part of an 
important water delivery system, several 
permitted shareholders have been 


adversely affected through nondelivery 
of irrigation water. 


NRCS intends to prepare an 
Environmental Impact Statement (EIS) 
for proposed repair and/or 
modifications to the canal system, 
which occurs in an unincorporated area 
of Cache County and the communities 
of Logan, North Logan and Hyde Park, 
Utah. NRCS is assisting Cache County 
through the Emergency Watershed 
Protection (EWP) Program (Code of 
Federal Regulations, Title 7: 
Agriculture, Part 624—Emergency 
Watershed Protection). The EIS will be 
prepared consistent with Title 390, The 
National Emergency Watershed 
Protection Program Manual. 


The proposed action is needed to 
reestablish support delivery of irrigation 
water to canal system shareholders. The 
purpose of the project is to restore the 
water conveyance condition of the 
canal. The EIS will be prepared in 
accordance with the requirements of 
NEPA, its implementing regulations at 
40 CFR part 1500–1508, and NRCS 
regulations that implement NEPA at 
7 CFR part 650. The EIS process will 
evaluate alternatives recommended for 
further study as a result of previous 
planning-level studies completed by 
NRCS and any additional (new) 
alternatives identified during scoping. 


Scoping Process 
NRCS invites all interested 


individuals and organizations, public 
agencies, and Native American Tribes to 
comment on the scope of the EIS, 
including the project’s purpose and 
need, alternatives proposed to date, new 
alternatives that should be considered, 
specific areas of study that might be 
needed, and evaluation methods to be 
used. 


Background information including the 
project purpose and need and 
alternatives developed to date will be 
available at the public and agency 
scoping meetings. Summaries of this 
information will also be available on the 
NRCS Web site at http:// 
www.ut.nrcs.usda.gov/. Hard copies of 
supporting documentation are also 
available from Ms. Alana Spendlove, 
HDR Engineering, (801) 743–7829 or 
Alana.Spendlove@HDRInc.com. 


Once the scope of the EIS is 
confirmed upon the close of scoping, 
NRCS will begin preparation of the EIS. 
A summary of comments received 
during the scoping process will be 
available on the NRCS Web site. 


Project Study Area and Environmental 
Setting 


The proposed action area is located in 
Cache County, Utah. The study area 


includes areas that are unincorporated 
and portions of the incorporated cities 
of Logan, North Logan, and Hyde Park 
and focuses on the LN Canal and the 
LHPS Canal. Both canals originate at the 
Logan River and generally run parallel 
to each in a northerly direction. The 
canal system that will be studied has 
been divided into four reaches, each 
having a unique environmental setting 
and characteristics varying in length. 
These four reaches are described below. 


Reach 1 begins at the Point of 
diversion from Logan River and is about 
1.5 miles long. This reach travels 
through a canyon environment and ends 
just before entering the area surrounded 
by the Logan Golf and Country Club. 
This reach represents the canal system 
through the canyon to the beginning of 
the general urban landscape. 


Reach 2 is along the eastern side of 
the project study area in the city of 
North Logan and is less than a mile 
long. It extends from the Logan Golf and 
Country Club to Hyde Park, where 
irrigation water is temporarily being 
bypassed through the city of Logan 
stormwater system to the LHPS Canal. 
This reach travels through an area that 
supports urban and suburban 
development. 


Reach 3 extends from Lundstrom Park 
in Hyde Park to 3100 North, which is at 
the northern edge of the study area. This 
area is characterized by urban and 
suburban development. 


Reach 4 is the section of the LN Canal 
that extends from 400 North to 3100 
North in Logan and North Logan. This 
reach generally travels through urban 
and suburban developments. 


Alternatives 
NRCS has developed four preliminary 


alternatives for the project. These 
alternatives are as follows: 


• Alternative 1: Divert LN Canal 
water into the existing LHPS Canal 
alignment, from Logan River to the 
mouth of the canyon where is would be 
taken parallel along Highway 89 (US 89) 
and to a structure at 400 North and 600 
East and placed back into the existing 
LN Canal. 


• Alternative 2: Divert LN Canal 
water into the existing LHPS Canal 
alignment, from Logan River to 
Lundstrom Park, where it would be 
taken under city streets to 1400 North 
and approximately 900 East and placed 
back into the existing LN Canal. 


• Alternative 3: Use the existing LN 
Canal’s point of diversion from Logan 
River, place the water in a conveyance 
pipeline under Canyon Road to 600 
East, then North to the intersection of 
400 North and 600 East, and placed 
back into the existing LN Canal. 
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• Alternative 4: Divert LN Canal 
water into the existing LHPS Canal 
alignment, from Logan River to 
approximately 3100 North where is 
would be taken under the city street to 
1200 East and placed back into the 
existing LN Canal, with service to 1400 
North. 


NRCS will consider any viable 
alternatives brought forward from initial 
scoping if such alternatives are 
substantially different from the four 
described above. NRCS will also study 
a No-Action alternative. 


Cooperating Agencies 


Because the project area includes land 
administered by the USDA Forest 
Service and because that agency might 
need to issue a special use permit for 
activity associated with one or more of 
the alternatives, the USDA Forest 
Service will participate in the Logan 
Northern Canal Reconstruction EIS 
process as a cooperating agency. 
Because one or more of the project 
alternatives could affect waters of the 
United States as defined by the Clean 
Water Act, the U.S. Army Corps of 
Engineers will also act as a cooperating 
agency. 


Dated: July 16, 2010. 
Todd Nielson, 
Acting State Conservationist. 
[FR Doc. 2010–17956 Filed 7–21–10; 8:45 am] 


BILLING CODE 3410–16–P 


COMMISSION ON CIVIL RIGHTS 


Agenda and Notice of Public Meeting 
of the Colorado Advisory Committee 


Notice is hereby given, pursuant to 
the provisions of the rules and 
regulations of the U.S. Commission on 
Civil Rights (Commission), and the 
Federal Advisory Committee Act 
(FACA), that a planning meeting of the 
Colorado Advisory Committee to the 
Commission will convene at 10 a.m. on 
Monday, August 16, 2010. The purpose 
of the meeting is for the committee to 
participate in orientation and ethics 
training; discuss recent Commission and 
regional activities, discuss current civil 
rights issues in the state and plan future 
activities. The Committee will also be 
briefed by the director of a city anti- 
discrimination agency and a 
representative of the Denver American 
Indian Commission on civil rights 
issues in the state. 


Members of the public are entitled to 
submit written comments; the 
comments must be received in the 
regional office by September 16, 2010. 
The address is Rocky Mountain 


Regional Office, 1961 Stout Street, Suite 
240, Denver, CO 80294. Comments may 
be e-mailed to ebohor@usccr.gov. 
Records generated by this meeting may 
be inspected and reproduced at the 
Rocky Mountain Regional Office, as 
they become available, both before and 
after the meeting. Persons interested in 
the work of this advisory committee are 
advised to go to the Commission’s Web 
site, http://www.usccr.gov, or to contact 
the Rocky Mountain Regional Office at 
the above e-mail or street address. 


Hearing-impaired persons who will 
attend the meeting and require the 
services of a sign language interpreter 
should contact the Regional Office at 
least ten (10) working days before the 
scheduled date of the meeting. 


The meeting will be conducted 
pursuant to the provisions of the rules 
and regulations of the Commission and 
FACA. 


Dated in Washington, DC, July 19, 2010. 
Peter Minarik, 
Acting Chief, Regional Programs 
Coordination Unit. 
[FR Doc. 2010–17890 Filed 7–21–10; 8:45 am] 


BILLING CODE 6335–01–P 


COMMISSION ON CIVIL RIGHTS 


Sunshine Act Notice 


AGENCY: United States Commission on 
Civil Rights. 
ACTION: Notice of meeting. 


DATES: Date and Time: Friday, July 30, 
2010; 11:30 a.m. e.d.t. 


Place: Via Teleconference. Public Dial 
In: 1–800–597–7623, Conference ID # 
89174163. 


Meeting Agenda 


This meeting is open to the public, 
except where noted otherwise. 
I. Approval of Agenda. 
II. Program Planning. 


• New Black Panther Party 
Enforcement Project. 


• Consideration of Discovery Plan 
and Project Outline for Report on 
Sex Discrimination in Liberal Arts 
College Admissions. 


• Timeline for Commissioner 
Statements and Rebuttals to HBCU 
and STEM Reports. 


• Consideration of Vacancies on the 
Election Assistance Commission 
Board of Advisors. 


III. Management and Operations. 
• Submission of FY 2012 Budget 


Estimate to the Office of 
Management and Budget. 


IV. Approval of March 12, April 16, May 
14, May 28, June 11, June 25, and 
July 16 Meeting Minutes. 


V. Adjourn. 
FOR FURTHER INFORMATION CONTACT: 
Contact Person for Further Information: 
Lenore Ostrowsky, Acting Chief, Public 
Affairs Unit (202) 376–8591. TDD: (202) 
376–8116. 


Persons with a disability requiring 
special services, such as an interpreter 
for the hearing impaired, should contact 
Pamela Dunston at least seven days 
prior to the meeting at (202) 376–8105. 
TDD: (202) 376–8116. 


Dated: July 20, 2010. 
David Blackwood, 
General Counsel. 
[FR Doc. 2010–18132 Filed 7–20–10; 4:15 pm] 


BILLING CODE 6335–01–P 


DEPARTMENT OF COMMERCE 


National Oceanic and Atmospheric 
Administration 


Proposed Information Collection; 
Topographic and Bathymetric Data 
Survey 


AGENCY: National Oceanic and 
Atmospheric Administration (NOAA), 
Commerce. 
ACTION: Notice. 


SUMMARY: The Department of 
Commerce, as part of its continuing 
effort to reduce paperwork and 
respondent burden, invites the general 
public and other Federal agencies to 
take this opportunity to comment on 
proposed and/or continuing information 
collections, as required by the 
Paperwork Reduction Act of 1995. 
DATES: Written comments must be 
submitted on or before September 20, 
2010. 


ADDRESSES: Direct all written comments 
to Diana Hynek, Departmental 
Paperwork Clearance Officer, 
Department of Commerce, Room 6616, 
14th and Constitution Avenue, NW., 
Washington, DC 20230 (or via the 
Internet at dHynek@doc.gov). 
FOR FURTHER INFORMATION CONTACT: 
Requests for additional information or 
copies of the information collection 
instrument and instructions should be 
directed to Chris Ellis at NOAA Coastal 
Services Center, (843) 740–1195 or 
Chris.Ellis@noaa.gov. 


SUPPLEMENTARY INFORMATION: 


I. Abstract 


This survey will be used by the 
National Oceanic and Atmospheric’s 
(NOAA’s) Coastal Services Center to 
obtain information from our customers 
on the location of topographic and 
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Natural Resources Conservation Service 
125 South State Street, Room 4402 
Salt Lake City, UT 84138-1100 
(801) 524-4550 
FAX (801) 524-4403 


 


 


United States Department of Agriculture 


 


July 27, 2010 
 
Memo: Request for Agency Comments 
Logan Northern Canal Reconstruction Project, Cache County, Utah 
 
The Nat ural R esources Conservation S ervice ( NCRS) i s r equesting co mments f rom your ag ency 
regarding the scope of  an Environmental Impact Statement (EIS) on the Logan Northern Canal (LNC) 
Reconstruction Project in Cache County, Utah.   
 
NRCS is preparing the EIS for proposed repair, replacement, and/or modifications to the Logan Northern 
Canal s ystem. D uring t he s pring of  2 009, a  s lope f ailure o ccurred al ong a h illside i n s outh L ogan, 
resulting in damage to the LNC and disabling the water distribution capabilities of the canal.  The canal is 
located i n a n uni ncorporated a rea of  C ache C ounty and t he c ommunities of  Logan, N orth L ogan, a nd 
Hyde Park, U T.  N RCS i s a ssisting t he s ponsoring l ocal or ganization, C ache C ounty, t hrough t he 
Emergency Watershed Protection (EWP) Program. 
 
An agency scoping meeting will be held at 10:00 a.m. on Wednesday, August 11, 2010, at NRCS offices, 
Wallace F. Bennett Fe deral B uilding, 1 25 So uth Sta te Str eet, Room 4216 S alt L ake C ity, U tah. A 
government issued photo ID (i.e. driver’s license) is required to enter the building. 
 
The purpose of this letter is to invite you to the agency scoping meeting and to request information from 
your a gency on t he r esource(s) unde r your  j urisdiction i n t he s tudy a rea t hat could be  a ffected by  t he 
project; identify the issues that should be analyzed in the EIS; and determine if project construction would 
require any permits or approvals from your agency. NRCS will use information from your agency, other 
agencies, and the public to develop project alternatives within the study area shown on the enclosed map. 
 
We request written comments no later than Friday, Aug. 31, 2010. Please mail comments to: 
 
Sue Lee 
Logan Northern Canal Reconstruction EIS 
HDR Engineering 
3949 South 700 East, Suite 500 
Salt Lake City, UT 84107 
801-743-7811 
 
Comments can also be sent by electronic mail to LNC-EIS@hdrinc.com. Please note the project in  the 
subject l ine of ei ther wr itten o r el ectronic co rrespondence. In a ddition t o t he agency s coping m eeting, 
NRCS will sponsor a public meeting for the LNC-EIS on Wednesday, August 11, 2010, at Bridgerland 
Applied Technology College, 1301 North 600 West (south entrance) Logan, Utah from 5:30 PM to 7:30 
PM. B asic i nformation a bout t he LNC-EIS will also be available o n t he NRCS Utah W ebsite a t 
http://www.ut.nrcs.usda.gov/programs/EWP/index.html 
 
If you have any questions about the project, please feel free to contact me at 801-524-4559 or Sue Lee at 
the number listed above. 
 







 


Wednesday, Aug. 11, 2010  LCN-EIS 


 
 
 
 


Logan Northern Canal Reconstruction – EIS 
Agency Scoping Meeting 
Wallace F. Bennett Federal Building 
125 South State Street, Room 4216, Salt Lake City 
August 11, 2010, 10:00 to 11:00 a.m. 


Discussion Topics: 


1. Introductions 


2. Project History 


3. Possible Options 


4. Scoping Discussion 


5. Schedule and Next Steps 


 
 







































August 2010


History
Since the 1890’s the Logan Northern 
Canal (LNC) has provided the citizens 
of Cache County with irrigation 
water. In the spring of 2009, a slope 
failure along a hillside in south Logan 
damaged a section of the canal 
and disabled the water distribution 
capabilities of the canal. Because the 
canal is part of an important water 
delivery system, several shareholders 
have been affected through non-
delivery of irrigation water.


In Spring 2010 NRCS completed a 
preliminary engineering study to 
assess the situation and identify 
potential solutions.


On February 19, 2010, USDA 
announced that $19.35 million in 
Emergency Watershed Protection 
(EWP) funds were available to help 
protect property along the LNC 
from any future event of a similar 
magnitude. NRCS is using this 
opportunity to move forward to 
identify the best solution.


Overview and Study Area Map
As required by federal law, NRCS is working to identify resource concerns and 
the potential impacts of options. The impacts and options are being evaluated 
under the National Environmental Policy Act (NEPA).


At this time, NRCS has not identified a final solution.  NRCS Utah is pursuing 
and compiling all NEPA documentation that will help it identify and fully 
evaluate alternatives to restore water delivery to stakeholders.  Once the NEPA 
process is completed (including public comment), a “Preferred Alternative” will 
be identified for final design and construction.


Logan Northern Canal 
Reconstruction Project
Environmental Impact Statement







We Are Here


Notice of 
Intent
(NOI)


Scoping Alternatives
Screening


Draft EIS Final EIS Record of
Decision


(ROD)


NRCS completes a 
NOI  to prepare an 
EIS and publishes 
the notice in the 
Federal Register 
and in a local 
paper; this begins 
the public 
involvement 
process.


Public, state, and 
federal agencies 
help identify 
subjects of concern 
to review in the EIS.


The process leads 
to a list of key 
factors that will 
guide the EIS 
analysis  and 
develop the criteria 
for alternatives 
screening.


A Draft EIS is 
released for 45-day 
public review and 
comment.


The EIS identifies a 
preferred 
alternative based 
on which provides 
the best fit with the 
key factors 
identified during 
scoping and has the 
least environmental 
impact when 
compared with 
other options.


Comments on the 
Draft EIS are 
addressed and a 
Final EIS is released 
for a 30-day review  
and comment 
period.


Governmental 
agencies consider 
the EIS findings.


NRCS decides which 
alternative to 
implement and 
prepares a ROD.


All reasonable 
alternatives are 
screened to 
determine if they 
meet the project 
purpose and need.


Alternatives that 
meet the purpose 
and need are 
carried forward for 
further study in the 
EIS.
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Process and Schedule
The focus of the NEPA process is 
to solicit public comments and to 
evaluate environmental impacts 
of potential solutions (including 


Contact Information
Bronson Smart
NRCS, State Conservation Engineer
801-524-4559
Bronson.Smart@ut.usda.gov


Comments/Questions
Terry Warner / Sue Lee
HDR
801-743-7800
LNC-EIS@hdrinc.com


The Emergency Watershed 
Protection Program
The purpose of the EWP program is 
to undertake emergency measures 
to safeguard lives and property from 
floods, drought, and the products of 
erosion on any watershed whenever 
fire, flood, or any other natural 
occurrence is causing or has caused a 
sudden impairment of the watershed. 


EWP Policy and Procedures 
Website
http://www/ut.nrcs.usda.gov/
programs/EWP/policy_and_
proceedures.html


NRCS Website
http://www/ut.nrcs.usda.gov/
programs/EWP/index.html


a “No-Action” option). NRCS is 
preparing an EIS in accordance with 
the requirements of NEPA and NRCS 
regulations.


The graphic below presents the major 
steps the NRCS NEPA process will 
follow.
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Natural Resources Conservation Service 
125 South State Street, Room 4402 
Salt Lake City, UT 84138-1100 
(801) 524-4550 
FAX (801) 524-4403 


 


 


United States Department of Agriculture 


 


July 27, 2010 
 
To:  Interested Parties 
From:  Bronson Smart, State Conservation Engineer 
  NRCS 
Subject: Logan Northern Canal Reconstruction Project, Cache County, Utah 
  Environmental Impact Statement 
  Invitation to Attend Public Scoping Meeting 


The Natural Resources Conservation Service (NCRS), is requesting comments from you regarding the 
scope of an Environmental Impact Statement (EIS) on the Logan Northern Canal (LNC) Reconstruction 
Project in Cache County, Utah.   
 
NRCS is preparing the EIS for proposed repair, replacement, and/or modifications to the Logan Northern 
Canal s ystem. D uring t he s pring of  2 009, a  s lope f ailure o ccurred al ong a h illside i n so uth L ogan, 
resulting in damage to the LNC and disabling the water distribution capabilities of the canal.  The canal is 
located i n a n uni ncorporated a rea of  C ache C ounty and t he c ommunities of  Logan, N orth L ogan, a nd 
Hyde Park, Utah.  N RCS is  a ssisting th e sponsoring l ocal or ganization, C ache C ounty, t hrough t he 
Emergency Watershed Protection (EWP) Program. 
 


The public scoping meeting will be held on: 
Wednesday, August 11, 2010 


Bridgerland Applied Technology College 
1301 North 600 West, South Entrance 


 Logan, Utah 
5:30 p.m. to 7:30 p.m. 


 
The public is encouraged to attend a brief project presentation at either 5:30 p.m. or 6:30 p.m. A question 
and an swer session wi ll follow each  presentation.  I n ad dition, av ailable p roject st aff wi ll ad dress 
questions one-on-one throughout the evening.  
 
We request written comments no later than Tuesday, Aug. 31, 2010. Please mail comments to: 
 
Sue Lee 
HDR Engineering 
3949 South 700 East, Suite 500 
Salt Lake City, UT 84107 
801-743-7811 
 
Comments may also be sent by electronic mail to LNC-EIS@hdrinc.com. Please note the project in the 
subject line of either written or electronic correspondence. Basic information about the LNC-EIS is also 
available on the NRCS Utah Website at http://www.ut.nrcs.usda.gov/programs/EWP/index.html 
 
If you have any questions about the project, please feel free to contact me at 801-524-4559 or Sue Lee at 
the number listed above. 
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Guest  (sign in) Home Place Ad Find Ads Help


What:  Where:           Salt Lake City, Utah Search


Home » Main Categories » Events & Notices » Legal & Public Notices » DEPARTMENT OF AGRICULTURE Natural Resources Conservation 
Service Intent To Prepare an Environmental Impact... 


 Print Ad 
 


 Add to my Bookmarked Ads  


 Ask seller a question  


 Email ad to a friend  


 Report ad to moderator  


Control Panel


Ad Details


Ad ID: 17280219


Location: SALT LAKE CITY, UT


Created: Jul 29, 2010


Expires: Jul 30, 2010


Offers: 0  


Views: 5


Advertiser Details


Member: tmp_805811


Ratings: Good (0)  
OK (0)  
Poor (0) 


Joined: Jul 29, 2010
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DEPARTMENT OF AGRICULTURE Natural Resources Conservation 
Service Intent To Prepare an Environmental Impact... 


Source: MediaOne of Utah 


DEPARTMENT OF AGRICULTURE Natural Resources Conservation Service Intent To Prepare an 
Environmental Impact Statement for the Logan Northern Canal Reconstruction project, Cache 
County, UT AGENCY: Natural Resources Conservation Service, USDA. ACTION: Notice of Intent to 
Prepare an Environmental Impact Statement. SUMMARY: Pursuant to section 102(2)(c) of the 
National Environmental Policy Act, 42 U.S.C. 4321-4370d (NEPA), as implemented by the Council 
of Environmental Quality regulations (40 CFR Parts 1500-1508), the Natural Resources 
Conservation Service (NRCS) announces its intent to prepare a draft Environmental Impact 
Statement (EIS) for the Logan Northern Canal Reconstruction project. The purpose of this notice 
is to alert interested parties regarding the intent to prepare the EIS, to provide information on 
the nature of the proposed action and possible alternatives, and to invite public participation in 
the EIS process (including providing comments on the scope of the DEIS, to announce that public 
scoping meetings will be conducted, and to identify cooperating agency contacts). DATES: 
Written comments on the scope of the EIS, including the project's purpose and need, the 
alternatives to be considered, types of issues that should be addressed, associated research that 
should be considered, and the methodologies to be used in impact evaluations should be sent to 
NRCS on or before August 31, 2010, at the address below. See ADDRESSES below for the 
address to which written public comments may be sent. A public scoping meeting to accept 
comments on the scope of the EIS will be held on Wednesday, August 11, 2010, from 5:30 PM to 
7:30 PM at the Bridgerland Applied Technology College, 1301 North 600 West, Logan, Utah. 
Formal presentations will be given at about 5:30 PM and 6:30 PM. The building used for the 
scoping meeting is accessible to persons with disabilities. Any individual who requires special 
assistance, such as a sign language interpreter, to participate in a scoping meeting should 
contact Ms. Alana Spendlove, HDR Engineering, (801) 743-7829 or LNC-EIS@HDRInc.com. 
Scoping materials and the Alternatives Analysis will be available at the meetings and are 
available on the NRCS Utah Web site (http://www.ut.nrcs.usda.gov/). Hard copies of the scoping 
materials may also be obtained from Ms. Alana Spendlove, HDR Engineering, (801) 743-7829 or 
LNC-EIS@HDRInc.com. An interagency scoping meeting will be held on August 11, 2010, at the 
NRCS Utah office, 125 South State Street, Room 4216, Salt Lake City, Utah. Representatives of 
Native American tribal governments and of federal, state, regional and local agencies that may 
have an interest in any aspect of the project will be invited to be cooperating agencies, as 
appropriate. ADDRESSES: Comments will be accepted at the public scoping meetings or they 
may be sent to Mr. Bronson Smart, State Conservation Engineer, Wallace F. Bennett Federal 
Building, 125 South State Street, Room 4402, Salt Lake City, Utah 84138-1100, or via e-mail at 
bronson.smart@ut.usda.gov. Comments should be submitted by August 31, 2010. FOR FURTHER 
INFORMATION CONTACT: Mr. Bronson Smart, State Conservation Engineer, Wallace F. Bennett 
Federal Building, 125 South State Street, Room 4402, Salt Lake City, Utah 84138-1100, or via e-
mail at bronson.smart@ut.usda.gov. 602293 UPAXLP
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Amazon CEO hopes new 
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Yellowstone National Park


New


Description


Wolverine Crossing
Utah County Student 
Apartments Get The College 
Experience. Move Today!  
ProspectPortal.com


Utah Bankruptcy Law Firm
Free Bankruptcy 
Consultation. Fill out our 
Free Online Evaluation  
www.BankruptcySaltLake.com







 


home visitor citizen business departments online Submit Que  


 home >> Wed, July 28, 2010 


  
  


Welcome to Logan 


 
Emergency Info for Logan City, if available, will be found here. 


The feed providing these headlines is not available.  
  
  
  


 
The Natural Resources Conservation Service (NRCS) invites all interested individuals and organizations, public agencies, and Native American Tribes to 
comment on the Logan Northern Canal Reconstruction Environmental Impact Statement (LNC-EIS). NRCS is asking for public input on the important issues 
that should be addressed in this EIS. 
 
NRCS is preparing the EIS for proposed repair, replacement, and/or modifications to the Logan Northern Canal system. During the spring of 2009, a slope 
failure occurred along a hill side in south Logan, resulting in damage to the Logan Northern Canal and disabling the water distribution capabilities of the canal. 
The canal is located in an unincorporated area of Cache County and the communities of Logan, North Logan, and Hyde Park, UT. NRCS is assisting the 
sponsoring local organization, Cache County, through the Emergency Watershed Protection (EWP) Program. 
 
The public scoping meeting will be held on: 
 
Wednesday, August 11, 2010 
Bridgerland Applied Technology College 
1301 North 600 West, South Entrance 
Logan, Utah 
 
5:30 p.m. to 7:30 p.m. 
 
The public is encouraged to attend a brief project presentation at either 5:30 p.m. or 6:30 p.m. A question and answer session will follow the presentation. In 
addition, available project staff will address questions one-on-one throughout the evening. 
 
The EIS process will evaluate alternatives that are recommended for detailed study in previous planning-level studies completed by NRCS and based on 
comments identified during scoping. Those not able to attend the meeting can email comments online to LNC-EIS@hdrinc.com or mail comments to: 
 
Alana Spendlove 
Logan Northern Canal Reconstruction Project 
3945 South 700 East, Suite 500 
Salt Lake City, UT 84107 
 
Comments are due by August 31, 2010. 
 
In compliance with the Americans with Disabilities Act, individuals needing special accommodations during this meeting (including auxiliary communicative 
aids and services) should call Alana Spendlove at (801) 573-7669 at least 7 working days before the meeting. 
 
Basic information about the LNC-EIS is also available on the NRCS Utah Website at http://www.ut.nrcs.usda.gov/programs/EWP/index.html 
 
For additional information regarding the Logan Northern Reconstruction Project, contact Bronson Smart, State Conservation Engineer, at (801) 524-4559 or 
Bronson.smart@ut.usda.gov. 


  
 City Announces Downtown Business Development Fund 
The City is pleased to announce the renewal of its Downtown Business Development Fund. The Logan City Council has adopted its 
2010-11 Community Development Block Grant (CDBG) One-Year Action Plan, which includes $50,000 in funding for this project. The 
following information summarizes the purpose, scope and administration of the program. Should you have any questions or wish to 
make an application for fund assistance, please contact Kirk Jensen, City of Logan Economic Development Director, at (435)716-
9015. 
More..... 
  


Logan City's Chip and Seal is starting July 6th. Click here for more information.  
  
  


  
Own one or more rental dwellings? If yes, you are required to have a Logan City business 
license by 1 July 2010. Heard about the 'good landlord' course? You can save $40 off your business license! Check 
out the Landlord Business Licensing page for complete information.  
  
  
  
  
  


   
Click here for more info 
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Logan Northern Canal Reconstruction Project  Public Scoping Comment Form 


 
 


Logan Northern Canal Reconstruction Project 
Public Scoping Comment Form 


 
Name:  __________________________________________ 
Address:  __________________________________________ 
 __________________________________________ 
 __________________________________________ 
 
Comments can be submitted to: 


 Sue Lee, Project Manager 
 HDR, Inc. 
 3949 So. 700 E., Suite 500 
 Salt Lake City, UT 84107 
 Fax: (801) 743-7878 
 E-mail: LNC-EIS@hdrinc.com 
 
Deadline:  August 31, 2010 
 


What environmental issues and impacts are you concerned about?  
Please be as specific as possible. 


______________________________________________________ 
______________________________________________________ 
______________________________________________________
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 
______________________________________________________ 







 


Logan Northern Canal Reconstruction Project  Public Scoping Comment Form 


______________________________________________________ 
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________
______________________________________________________ 
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History
Since the 1890’s the Logan Northern 
Canal (LNC) has provided the citizens 
of Cache County with irrigation 
water. In the spring of 2009, a slope 
failure along a hillside in south Logan 
damaged a section of the canal 
and disabled the water distribution 
capabilities of the canal. Because the 
canal is part of an important water 
delivery system, several shareholders 
have been affected through non-
delivery of irrigation water.


In Spring 2010 NRCS completed a 
preliminary engineering study to 
assess the situation and identify 
potential solutions.


On February 19, 2010, USDA 
announced that $19.35 million in 
Emergency Watershed Protection 
(EWP) funds were available to help 
protect property along the LNC 
from any future event of a similar 
magnitude. NRCS is using this 
opportunity to move forward to 
identify the best solution.


Overview and Study Area Map
As required by federal law, NRCS is working to identify resource concerns and 
the potential impacts of options. The impacts and options are being evaluated 
under the National Environmental Policy Act (NEPA).


At this time, NRCS has not identified a final solution.  NRCS Utah is pursuing 
and compiling all NEPA documentation that will help it identify and fully 
evaluate alternatives to restore water delivery to stakeholders.  Once the NEPA 
process is completed (including public comment), a “Preferred Alternative” will 
be identified for final design and construction.


Logan Northern Canal 
Reconstruction Project
Environmental Impact Statement
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Process and Schedule
The focus of the NEPA process is 
to solicit public comments and to 
evaluate environmental impacts 
of potential solutions (including 


Contact Information
Bronson Smart
NRCS, State Conservation Engineer
801-524-4559
Bronson.Smart@ut.usda.gov


Comments/Questions
Terry Warner / Sue Lee
HDR
801-743-7800
LNC-EIS@hdrinc.com


The Emergency Watershed 
Protection Program
The purpose of the EWP program is 
to undertake emergency measures 
to safeguard lives and property from 
floods, drought, and the products of 
erosion on any watershed whenever 
fire, flood, or any other natural 
occurrence is causing or has caused a 
sudden impairment of the watershed. 


EWP Policy and Procedures 
Website
http://www/ut.nrcs.usda.gov/
programs/EWP/policy_and_
proceedures.html


NRCS Website
http://www/ut.nrcs.usda.gov/
programs/EWP/index.html


a “No-Action” option). NRCS is 
preparing an EIS in accordance with 
the requirements of NEPA and NRCS 
regulations.


The graphic below presents the major 
steps the NRCS NEPA process will 
follow.







Logan Northern Canal
Reconstruction Project


Environmental Impact Statement


Public Scoping MeetingPublic Scoping Meeting


August 11, 2010


5:30 – 7:30 PM


Why Is This Project Needed?


• Spring 2009 slope failure that occurred along a 
hillside in south Logan resulted in damage to ahillside in south Logan resulted in damage to a 
section of the LNC, thus disabling the water 
distribution capabilities of the canaldistribution capabilities of the canal. 


• Several water shareholders have been adversely 
ff t d th h d li f i i ti taffected through non-delivery of irrigation water.







What Is the Emergency Watershed Protection Program?


• The purpose of the Emergency Watershed Protection 
(EWP) program is to undertake emergency measures to 
safeguard lives and property from floods drought and thesafeguard lives and property from floods, drought, and the 
products of erosion on any watershed whenever fire, 
flood, or any other natural occurrence is causing or has 
ca sed a s dden impairment of the atershedcaused a sudden impairment of the watershed.  


• The program is designed for implementation of recovery 
measures. 


• EWP Policy and Procedures are available on NRCS 
website (see Fact Sheet for web address).


Why Is NEPA Necessary?


• Any federal action (including funding and permitting) that 
might result in effects on the natural or built environment 
is subject to evaluation under the National Environmental 
Policy Act (NEPA).


• NEPA requires lead agencies to evaluate a reasonable 
range of alternatives even if they are different from what 
might have been presented in a previous studymight have been presented in a previous study.


• NEPA requires NRCS to evaluate a “No-Action” 
alternativealternative.







Option DescriptionsOption Descriptions
Option 1
Divert LNC water 
i t th i ti Option 2into the existing 
LHPS Canal 
alignment, from 
Logan River to the 


Option 2
Divert LNC water 
into the existing 
LHPS Canal 


Option 3
Use the existing 
LNC point of 


mouth of the canyon. 
From there it would 
be taken parallel 
along US 89 to a


alignment, from 
Logan River to 
Lundstrom Park. 
From there it would


p
diversion from Logan 
River and place 
water in a pipeline 
under Canyon Road


Option 4
Divert LNC water 
into the existing 
LHPS Canalalong US 89 to a 


structure at 400 
North and 600 East, 
where it would be 
placed back into the


From there it would 
be taken under city 
streets to 1400 North 
and about 900 East, 
where it would be


under Canyon Road 
to 600 East. The 
pipeline would travel 
north to the 
i t ti f 400


LHPS Canal 
alignment, from 
Logan River to about 
3100 North. From 


placed back into the 
existing LNC.


where it would be 
placed back into the 
existing LNC.


intersection of 400 
North and 600 East, 
where it would be 
placed back into the 


there, it would be 
taken under city 
streets to 1200 East, 
where it would be 


existing LNC. placed back into the 
existing LNC, with 
service to 1400 
North
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What Should I Comment On?


• Purpose of and need for the project


• Important Evaluation Criteria:• Important Evaluation Criteria:
Impacts to the natural environment


Impacts to the built environmentImpacts to the built environment


• Options to re-establish water to shareholders


Eff t f “N A ti ” Alt ti• Effects of a “No-Action” Alternative







How Can I Participate?
W i t t d i t d• We are interested in your comments and 
suggestions to identify key subjects of concern to 
focus the studyfocus the study.


• Submit comments
U t d d d it th i th• Use comment cards and deposit them in the 
comment box here at the meeting


• Visit the Court Reporter here at the meeting• Visit the Court Reporter here at the meeting


• By U.S. Mail or e-mail (see Fact Sheet for mailing 
information)information)


• Comments are due by August 31, 2010


PUBLIC MEETINGPUBLIC MEETINGPUBLIC MEETINGPUBLIC MEETING


TONIGHTTONIGHTTONIGHTTONIGHT
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Logan Northern Canal
Reconstruction Project


Environmental Impact Statement


Public Scoping MeetingPublic Scoping Meeting


August 11, 2010


5 30 7 30 P M5:30 – 7:30 P.M.


Why Is This Project Needed?


• Spring 2009 slope failure that occurred along a hillside 
in south Logan resulted in damage to a section of the g g
LNC, thus disabling the water distribution capabilities 
of the canal. 


S l t h h ld h b d l• Several water shareholders have been adversely 
affected through non-delivery of irrigation water.







LNC-EIS Project Team


• Bronson Smart, NRCS, State Conservation Engineer


• Elise Boeke NRCS Environmental LeadElise Boeke, NRCS, Environmental Lead


• Ron Francis, NRCS, Public Affairs


• Terry Warner, HDR, Consultant Project Managery , , j g


• Sue Lee, HDR, Environmental Document Manager


• Alana Spendlove, HDR, Public Involvement


What Is the Emergency Watershed Protection 


Program?g


• The purpose of the Emergency Watershed Protection 
(EWP) program is to undertake emergency measures to 
safeguard lives and property from floods, drought, and 
the products of erosion on any watershed whenever 
fire, flood, or any other natural occurrence is causing orfire, flood, or any other natural occurrence is causing or 
has caused a sudden impairment of the watershed.  


• The program is designed for implementation of recovery 
measures. 


• EWP Policy and Procedures Website:
http://www/ut nrcs usda gov/programs/EWP/policyandproceedures htmlhttp://www/ut.nrcs.usda.gov/programs/EWP/policyandproceedures.html







Why Is NEPA Necessary?


• Any federal action (including funding and permitting) 
that might result in effects on the natural or built 
environment is subject to evaluation under the National 
Environmental Policy Act (NEPA).


• NEPA requires lead agencies to evaluate a reasonable• NEPA requires lead agencies to evaluate a reasonable 
range of alternatives even if they are different from what 
might have been presented in a previous study.


• NEPA requires NRCS to evaluate a “No-Action” option.
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What Should I Comment On?


• Purpose of and Need for the project


• Important Evaluation Criteria:
• Impacts to the natural environment


• Impacts to the built environment


• Options to re establish water to shareholders• Options to re-establish water to shareholders


• Effects of a “No-Action” Alternative


How Can I Participate?


• We are interested in your comments and suggestions to 
identify key subjects of concern to focus the study.


• Submit comments
• Use comment cards and deposit them in the comment box 


here at the meetingg


• Visit the Court Reporter here at the meeting


• By U.S. Mail or e-mail (see Fact Sheet for mailing information)


C t d b A t 31 2010• Comments are due by August 31, 2010
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Table D-1. List of Commenters, Comment Numbers, and Comment 
Methods 


Commenter Comment Number Comment Method 


Cache County S-01 U.S. mail 
Ray Pehrson S-02   U.S. mail 
Anonymous S-03 Scoping meeting 
David and Judy Allen S-04 Scoping meeting 
Marilyn Grunig S-05 Scoping meeting 
Wendy Hassan S-06 Scoping meeting 
Eugene Kartchner S-07 Scoping meeting 
Jack Keller S-08 Scoping meeting 
Sara Krebs S-09 Scoping meeting 
John Krusi S-10 Scoping meeting 
Dee Ann Michaelsen S-11 Scoping meeting 
J. Wilmer Rigby S-12 Scoping meeting 
Kathy Robison S-13 Scoping meeting 
Brett Roper S-14 Scoping meeting 
Leila Shultz S-15 Scoping meeting 
Leon Stucki S-16 Scoping meeting 
Kim Sullivan S-17 Scoping meeting 
Laraine Swenson S-18 Scoping meeting 
Charlotte Brennand S-19 E-mail 
Gordon Younker, Utah Association of 


Conservation Districts 
S-20 E-mail 


Larry Rupp S-21 E-mail 
Jay Monson S-22 E-mail 
Trevor Hughes S-23 E-mail 
Bruce Pendery S-24 U.S. mail 
Charles Major S-25 E-mail 
Kathy Short S-26 E-mail 
Lucy Peterson Watkins S-27 E-mail 
Ray A. Pehrson S-28 U.S. mail 
Lucy Peterson Watkins S-29 U.S. mail 
Thad Box S-30 E-mail 
Clair Marshall S-31 Scoping meeting (court report) 
Pat Pehrson S-32 Scoping meeting (court report) 
John Nelson S-33 Scoping meeting (court report) 
Wayne May S-34 Scoping meeting (court report) 
Carlos Anderson S-35 Scoping meeting (court report) 
Jeff Keller S-36 Scoping meeting (court report) 
Don Younker S-37 Scoping meeting (court report) 
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Table D-1. List of Commenters, Comment Numbers, and Comment 
Methods 


Commenter Comment Number Comment Method 


Jon Meikle S-38 Scoping meeting (court report) 
Kay Gilgen S-39 Scoping meeting (court report) 
Linda Thorne-Probert S-40 E-mail 
Randy Oldham S-41 U.S. mail 
Pat Pehrson S-42 U.S. mail 
Cary Watkins S-43 U.S. mail 
William E. Piercy S-44 E-mail 
Jeff Watkins S-45 E-mail 
Matthew Larson S-46 E-mail 
Ray Pehrson S-47 U.S. mail 
Arden W. Lauritzen S-48 Fax 
Brian Ferebee, USFS S-49 E-mail 
Linda Thorne-Probert S-50 U.S. mail 
William E. Piercy S-51 U.S. mail 
Gene Truhn S-52 E-mail 
Jerry Boehme S-53 E-mail 
Larry Svoboda, EPA S-54 U.S. mail 
Gail Bingham S-55 U.S. mail 
Ray Wilhelm S-56 U.S. mail 
Keith Meikle S-57 E-mail 
Albert Wiebe S-58 E-mail 
Mark Nielsen, Logan City S-59 E-mail 
Jack Keller S-60 E-mail 
Whitney Matson S-61 E-mail 
Rick Major S-62 E-mail 
Doris Peterson-Rusch S-63 E-mail 
Bob Oaks S-64 E-mail 
Bruce Godfrey S-65 E-mail 
Lance Houser S-66 E-mail 
Shirley Joffs S-67 E-mail 
Julie Sharp, NPS S-68 E-mail 
Kevin Connors S-69 E-mail 
Rod Wilhelm S-70 U.S. mail 
Dean Candland S-71 U.S. mail 
Lydia Embry S-72 U.S. mail 
Polly Richman S-73 E-mail 
Marta DeBerard S-74 E-mail 
Clyde Anderson S-75 E-mail 
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Table D-1. List of Commenters, Comment Numbers, and Comment 
Methods 


Commenter Comment Number Comment Method 


C. Val Grant, Bridgerland Audubon 
Society 


S-76 Fax 


Robert H. Schmidt S-77 E-mail 
John Eastmond S-78 E-mail 
Jordy Guth S-79 E-mail 
Leila C. O'Dell S-80 E-mail 
Kerry Jordan S-81 E-mail 
Anne Diekema S-82 E-mail 
Steven Hicken S-83 E-mail 
Richard W. Clement S-84 E-mail 
Kevin Connors S-85 E-mail 
Eric H. Joffs S-86 E-mail 
Ernest E. Bleinberger S-87 E-mail 
Trevor Hughes S-88 E-mail 
Barbara Middleton S-89 E-mail 
Jon Brunn S-90 E-mail 
James W. Huppi, USU S-91 E-mail 
Caroline Shugart S-92 E-mail 
Arthur Taylor S-93 E-mail 
Nick Eastmond S-94 E-mail 
Jeff White, Logan City Light & Power S-95 E-mail 
Bob Oaks S-96 E-mail 
Bob Oaks S-97 E-mail 
A. Leo Krebs S-98 U.S. mail 
Sharon Lauritzen S-99 Fax 
Lynne H. Goodhart S-100 E-mail 
John Derinzy, USACE S-101 E-mail 
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Comment S-2 Comment S-2 (continued)
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Comment S-10 Comment S-10 (continued)
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From: Derinzy, John W SPK
To: Lee, Susan
Cc: Gipson, Jason A SPK
Subject: Logan Northern Canal Project
Date: Monday, September 13, 2010 4:38:41 PM
Importance: High


Dear Susan,


Please find below the Corps' comments in response to the public agency
scoping meeting pertaining to the Logan-Northern Canal Project.


The Corps would like to be a cooperating agency with the NRCS throughout the
process. This will insure that any CWA Section 404 permit that may be
required will be facilitated through the process more effectively. For the
purpose of the Clean Water Act Section 404 Program, applicants will need to
keep in mind that avoidance and minimization of impacts to Waters of the U.S.
(WOUS) must occur to the most practicable extant possible and that WOUS
include jurisdictional waters such as the Logan River, its tributaries,
certain irrigation canals and ditches, and special aquatic sites such as
wetlands, playas, springs, seeps, etc. Please keep this in mind during the
early stages of project development.


Please feel free to contact me if you need further information or have
questions about the Corps' Regulatory Program.     


Thank you,


John Derinzy
Regulatory Project Manager
Nevada-Utah Branch
U.S. Army Corps of Engineers, Sacramento District
533 West 2600 South, Suite 150
Bountiful, Utah 84010-7744


office: (801) 295-8380 ext. 13
fax: (801) 295-8842
john.w.derinzy@usace.army.mil


"When one tugs at a single thing in nature, he finds it hitched to the rest
of the universe." John Muir


Let us know how we're doing. 
http://per2.nwp.usace.army.mil/survey.html


Information on the Regulatory Program.
http://www.spk.usace.army.mil/organizations/cespk-co/regulatory/index.html



mailto:John.W.Derinzy@usace.army.mil

mailto:Susan.Lee@hdrinc.com

mailto:Jason.A.Gipson@usace.army.mil

http://per2.nwp.usace.army.mil/survey.html

http://www.spk.usace.army.mil/organizations/cespk-co/regulatory/index.html
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HDR Engineering, Inc. 3949 South 700 East 
Suite 500 
Salt Lake City, UT 84107 


Phone: (801) 743-7800 
Fax: (801) 743-7878 
www.hdrinc.com 


 


December 13, 2010 
 
John Derinzy 
Regulatory Project Manager 
Nevada-Utah Branch 
U.S. Army Corps of Engineers, Sacramento District 
533 West 2600 South, Suite 150 
Bountiful, UT 84010-7744 
 
John, 
 
On behalf of Ray Grow of NRCS, we are submitting additional maps and the completed 
spreadsheet (see attached) that you requested in your e-mail to Mr. Grow on December 2, 2010. 
This additional data complements Mr. Grow’s NRCS determination (Highly Erodible Land and 
Wetland Conservation Determination) of one wetland and three water features (two open-water 
canals and one open-water, spring-fed pond). Be aware the linear feet given in the spreadsheet 
for the Logan Northern Canal includes all above-ground channels in the study area, including the 
broken and non-functioning sections that resulted from the landslide. 
 
During the site field visit that you attended on September 27, 2010, we discussed the artificial 
capillary fringe along many of the banks of the canals in the study area. My understanding of that 
discussion is that NRCS should note areas of capillary fringe but not describe them as wetlands 
in the report, and instead should focus its wetland recording and discussion on any areas that met 
all three wetland criteria (soils, hydrology, and vegetation) as defined in the Arid West 
Supplement. Therefore, for the additional data and mapping requested, what I am supplying 
reflects my understanding. I am supplying more-detailed mapping of the capillary fringe areas 
along both canals and areas of spring seepage along the uphill side of the Logan Northern Canal 
along Canyon Road. However, the capillary fringe and spring seepage areas are not included in 
the spreadsheet, since those areas did not satisfy all three wetland criteria and were not included 
by Ray Grow in his determination form.  
 
If this is in error, or if you need other information, please contact me and we can discuss how to 
address the issues or needs. 
 
 
 
Trent Toler 
HDR Engineering, Inc.   Attached: ORM Waters_NRCS_LNCanal.xls 


Office: (801) 743-7832   NRCS_NorthLoganCanal_WetDelin_Figures.pdf 
Mobile: (801) 680-5579 
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Appendix C1: Action Alternative 
Cost Estimates 


This appendix presents the cost estimates prepared for the action alternatives that are 
evaluated in this EIS. No detailed hydraulic design or engineering analysis was conducted 
during this early stage of project development. The sizes of major irrigation conveyance 
features, material types, construction quantities, and appurtenances (river diversion facilities, 
cleanouts, pressure control systems, and outlet controls) are based on preliminary analysis 
and conceptual engineering examination for each alternative. Unit costs are based on the 
experience of the project team and their involvement with other projects in Utah and around 
the country. 


Because of the preliminary nature of the analysis, the costs estimates include major 
assumptions and contingencies. Costs are presented as a range to account for currently 
unknown conditions within the project area. Final design would be conducted for the 
alternative selected as the preferred alternative in NRCS’s Record of Decision, which will be 
prepared after public comments are received on the Final EIS. Final design will include more-
detailed surveys for existing conditions such as soil properties, major utility conflicts, and the 
exact elevations of features such as roadway bridges and existing storm drain inlets. Final 
engineering could also include value engineering to optimize the size and exact location of 
conveyance features and constructability reviews. Both of these actions could change the 
material quantities, unit cost, and other assumptions presented in this appendix. 


The costs for each alternative are presented below. Costs are grouped by the major segments 
of each alternative. The additional construction-related items and engineering assistance that 
need to be included to determine a total project cost are also summarized below. 


C1.1 Purple Alternative 
As presented in Chapter 3, Alternatives, this alternative would divert LN Canal water using 
the LHPS Canal POD just below Second Dam in Logan Canyon. The following segments are 
defined from the POD: 


• Logan Canyon Segment – Once the water is diverted, it would be conveyed within 
the LHPS Canal alignment to the Logan Golf & County Club (golf course). 


• Valley Segment – From the golf course, the water would be conveyed to Lundstrom 
Park or 1500 North in Logan. 


• Pressure Pipe Segment – At the park, the LN Canal water would be taken from the 
LHPS Canal and conveyed west to the LN Canal. At this point, most of the water 
would be discharged directly into the existing LN Canal for delivery to downstream 
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shareholders. The rest of the water would be directed in a pressure pipe in the LN 
Canal to about 400 North. 


C1.1.1 Logan Canyon Segment 


Combining LN Canal irrigation water with LHPS Canal irrigation water requires increasing 
the capacity of the conveyance facility. This section presents the major features and 
construction considerations for the Logan Canyon Segment of the Purple Alternative. 


Modified Point of Diversion. The existing LHPS Canal POD might need to be modified to 
divert more water than it has historically. 


Excavation and Material Disposal. With the LHPS Canal set high on the hillside in many 
locations, access for heavy equipment is limited, which makes excavation more difficult 
compared to excavation in flat, open areas. This item includes material removal, hauling, and 
landfilling at the City of Logan construction and demolition debris landfill. 


Box Culvert. The existing canal would be demolished and replaced with about 8,500 feet of 
6-foot-wide by 6-foot-high precast reinforced concrete box culvert to enclose the canal, 
protect it from rocks falling from above, and reduce the drowning risks from unauthorized 
pedestrian access. Because the LHPS Canal alignment meanders, special prefabricated angled 
culvert sections or prefabricated mitered (angled) joints are included to navigate the curves of 
the canal. 


Culvert Bedding and Imported Fill Material. The box culvert would be set on top of 
imported bedding material to ensure that culvert sections fit together more easily. Once the 
box is installed, the space on the sides of the box would be filled and the top of the box 
covered with soil. Soil would need to be imported from offsite because soil excavation within 
the LHPS Canal would be limited. 


The costs for the major construction items listed above, and miscellaneous features such as 
subgrade drainage, revegetation, and fencing, are listed in Table C1-1. The estimated 
construction cost for this segment is about $7.1 million. 


C1.1.2 Valley Segment 


This section presents the major features and construction considerations for the Valley 
Segment of the Purple Alternative. 


Box Culvert. The existing canal would be demolished and replaced with about 4,100 feet (for 
the Lundstrom Park option) of 12-foot-wide by 5-foot-high precast reinforced concrete box 
culvert. Special prefabricated angled culvert sections or prefabricated mitered (angled) joints 
are also assumed in this segment to navigate the curves of the canal. The cost estimates 
assume that concrete access/clean-out structures are required along the box culvert about 
every 2,000 feet. 
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Excavation and Material Disposal. As described above for the Logan Canyon Segment, this 
item includes material removal, hauling, and landfilling at the City of Logan construction and 
demolition debris landfill. The unit cost for this item was reduced to 75% of the excavation 
and material disposal unit cost for the Logan Canyon Segment because the LHPS Canal in 
this segment is within a flatter area with easier access and more access points. 


Excavation, Compacted Backfill, and Regrading. To reduce roadway crossing impacts, to 
accommodate storm drainage discharges, to provide storm drainage conveyance capacity on 
top of the box, and to stay within the existing canal/maintenance road area as much as 
possible, the bottom of the box culvert was set below the bottom the existing LHPS Canal. 
About half of the 12-foot-wide by 5-foot-high box would be below the existing canal flow 
line. This excavation would be in addition to the removal of existing canal features. In 
addition to excavation, this item includes soil stockpiling and regrading to create the final 
shape of the enclosed canal. 


Culvert Bedding and Backfill Material. The box culvert would be set on top of imported 
bedding material to ensure that culvert sections fit together more easily. Once the box is 
installed, the space on the sides of the box would be filled and the top of the box covered with 
soil. Soil would likely be available from the excavation of the LHPS Canal. 


Roadway Repair. Based on a preliminary evaluation, the top of the box culvert might require 
the bridge at Cedar Heights Drive to be replaced. The cost estimates assume that the roadway 
could cross on top of the box and bridge replacement would be necessary. However, the 
roadway asphalt would have to be replaced. 


LN Canal Pipeline. A small, 6-inch-diameter, high-density polyethylene (HDPE) pipeline 
running from the LN Canal POD to the Laub Diversion is included in this segment. This 
pipeline supplies LN Canal shareholders in the area around the eastern part of Canyon Road. 


The costs for the major construction items listed above, and miscellaneous features such as 
reconnecting irrigation diversion, subgrade drainage, revegetation, and fencing, are listed in 
Table C1-1. The estimated construction cost for this segment of the Purple Alternative 
Lundstrom Park option is about $4.2 million. 


The Purple Alternative’s 1500 North option would require more box culvert construction 
(5,200 feet total) and would cost about $5.1 million for this segment. Table C1-1 also 
includes cost estimates for this option.  
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C1.1.3 Pressure Pipe Segment 


This section presents the major features and construction considerations for the Pressure Pipe 
Segment of the Purple Alternative. 


Water-Control Structures and Diversion Pipeline. From the LHPS Canal, LN Canal water 
would be diverted into a 42-inch-diameter HDPE pipeline to flow west to the LN Canal. The 
pressure pipe would run under Lundstrom Park and city streets for about 6,400 feet to the LN 
Canal at about 1500 North. LHPS Canal water would be discharged from a water-control 
structure to the existing LHPS Canal for downstream shareholders. Pipeline construction 
would require cutting roadway, trenching for the pipe, and replacing roadway asphalt. 


Discharge Structure. Near the LN Canal, an energy-dissipating structure and pressure-
reducing valves would discharge most of the irrigation water into the LN Canal. 


Pressure Pipe. Some of the water would remain in a pressurized, 10-inch-diameter HDPE 
pipe running south within the LN Canal. The length of this section of pipeline would be about 
5,100 feet. The pipe would be installed in the canal maintenance road or below the bottom of 
the existing pipeline. There would be several roadway crossings. The cost estimates assume 
that the pipeline would be bored past two roadway crossings. 


The costs for the construction items listed above and the miscellaneous features such as flow 
meters, air vents, and connections requiring individual pressure-reducing valves are listed in 
Table C1-1. The total estimated cost for this segment is about $1.6 million. 


C1.1.4 Property Purchases and Easements 


The Purple Alternative includes purchasing and demolishing structures on 14 properties along 
the north side of Canyon Road in Logan between about 750 East and 1100 East. NRCS is 
including the purchase of the structures to reduce the future risk to life and property. This 
purchase is consistent with the objective of the EWPP, which requires NRCS to implement 
recovery measures that “relieve imminent hazards to life and property created by a natural 
disaster that causes a sudden impairment of a watershed” (7 CFR 624.2). Temporary 
construction easements (TCEs) are also included in this category. TCEs are areas outside the 
ultimate canal configuration that are needed for hauling, material stockpile and staging areas, 
and utility connections. As shown in Table C1-1, the total cost for property acquisition and 
structure demolition is about $2.7 million. 







 Appendix C1: Action Alternative Cost Estimates 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement C1-5 
 


C1.1.5 Additional Construction-Related Items and Contingency 


Additional construction-related items include contractor mobilization, environmental 
permitting and compliance monitoring, minor utility relocations, and a construction 
contingency. The cost for these items is estimated by applying a percentage to the total 
construction materials, installation, and property purchases subtotal cost. The assumed 
percentages are included in Table C1-1. The additional construction-related items subtotal for 
the Purple Alternative Lundstrom Park option is about $3.5 million. 


As shown in Table C1-1, the additional construction and contingencies subtotal for the Purple 
Alternative 1500 North option would be about $3.7 million. 


C1.1.6 Engineering and Construction Management 


Costs for engineering and construction management include topographical surveys, 
geotechnical investigations and seismic analysis, final engineering analysis, final design plan 
production, bid document preparation, contractor procurement, and construction 
management. The cost for these items is also estimated by applying a percentage to the total 
construction estimate. These percentages are shown in Table C1-1. The total cost for the 
Purple Alternative Lundstrom Park option under this category is about $1.2 million. The 
engineering and construction-management subtotal cost for the 1500 North option would be 
about $1.3 million. 


C1.2 Orange Alternative 
As presented in Chapter 3, Alternatives, the Orange Alternative would divert LN Canal water 
using the LHPS Canal POD just below Second Dam in Logan Canyon. The following 
segments are defined from the POD: 


• Logan Canyon Segment – Same as for the Purple Alternative. 


• Valley Segment – From the golf course, the water would be conveyed to about 3100 
North in North Logan. This alternative includes an option to terminate the combined 
flows at about 2900 North. 


• Pressure Pipe Segment – The LN Canal water would be taken from the LHPS Canal 
and conveyed west to the LN Canal. At this point, some of the water would be 
discharged directly into the existing LN Canal for delivery to downstream 
shareholders. The rest of the water would remain in a pressure pipe in the LN Canal 
to about 400 North. 
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C1.2.1 Logan Canyon Segment 


The features and cost ($7.1 million) for this segment are the same as for the Purple 
Alternative. 


C1.2.2 Valley Segment 


This section presents the major features and construction considerations for the Valley 
Segment of the Orange Alternative. The features are the same as for the Purple Alternative. 
The cost differences result from the additional length of canal improvements and pressure 
pipe segments for the Orange Alternative. 


Box Culvert. The existing canal would be demolished and replaced with about 18,600 feet of 
12-foot-wide by 5-foot-high precast reinforced concrete box culvert. This is about four times 
the length of the Purple Alternative (4,100 feet). The additional length of this alternative 
requires more access/cleanout structures, excavation and material disposal, culvert bedding, 
and general earthwork. The estimated quantities and unit costs for these items are listed in 
Table C1-2. 


Roadway Repairs. Based on a preliminary design, the top of the box culvert might conflict 
with four road bridges: Cedar Heights Drive, 1770 East, 1800 East, and Cottonwood Lane. 


The costs for the major construction items listed above, and miscellaneous features such as 
reconnecting irrigation diversion, subgrade drainage, revegetation, and fencing, are listed in 
Table C1-2. The estimated cost for this 18,600-foot segment is about $18.2 million. 


The Orange Alternative’s 2900 North option would require less box culvert construction 
(17,000 feet) and would cost about $16.8 million for this segment. Table C1-3 includes 
detailed cost estimates for this option. 


C1.2.3 Pressure Pipe Segment 


The following paragraphs present the major features and construction considerations for the 
Pressure Pipe Segment of the Orange Alternative. 


Inlet Structure and Diversion Pipeline. From the LHPS Canal, LN Canal water would be 
diverted into a 36-inch-diameter HDPE pipe to flow west to the LN Canal. For the 3100 
North option, the pressure pipe would run under the city streets for about 3,000 feet to the LN 
Canal. LHPS Canal water would be discharged to the existing LHPS Canal for downstream 
shareholders. Construction would require cutting roadway, trenching for the pipe, and 
replacing roadway asphalt. 


Pressure Pipe. Some of the water would remain in a pressurized, 26-inch-diameter HDPE 
pipe running south for about 12,900 feet. The pressure pipe would transition to a 10-inch-
diameter HDPE pipe for about 5,100 feet. These pipelines would be installed in the canal 
maintenance road or below the bottom of the existing pipeline. There would be several 
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roadway crossings. The cost estimates assume that the pipeline would be bored past seven of 
the 14 roadway crossings. 


The costs for the construction items listed above and the miscellaneous features such as flow 
meters, air vents, and connections requiring individual pressure-reducing valves are listed in 
Table C1-2. The total estimated cost for the Pressure Pipe Segment is about $1.9 million. 


The Orange Alternative’s 2900 North option would require less pipeline construction 
(2,500 feet of 36-inch-diameter HDPE pipe and 11,300 feet of 26-inch-diameter HPDE pipe). 
Because it is in open fields, less roadway trenching and asphalt repair (200 feet) would be 
required. The estimated cost for this segment would be about $1.5 million. Table C1-3 
includes the costs for the 2900 North option. 


C1.2.4 Property Purchases and Easements 


The Orange Alternative includes purchasing and demolishing structures on 14 properties 
along the north side of Canyon Road in Logan between about 750 East and 1100 East and an 
assumed number of TCEs. The estimated cost for property purchases and an assumed number 
of TCEs is about $3.0 million for the Orange Alternative, as shown in Tables C1-2 and C1-3. 


C1.2.5 Additional Construction-Related Items and Contingency 


The additional construction-related items are the same as those listed for the Purple 
Alternative. Because percentages are applied to a larger construction materials, installation, 
and property cost, the additional construction-related items subtotal for the Orange 
Alternative is about $6.8 million (Table C1-2). 


As shown in Table C1-3, the additional construction and contingencies subtotal for the 2900 
North option would be about $6.4 million. 


C1.2.6 Engineering and Construction Management 


Engineering and construction management items are the same as those for the Purple 
Alternative. Similar to the additional construction items, percentages are applied to the total 
construction estimate. Because the total length and construction costs for the Orange 
Alternative are greater than for the Purple Alternative, the cost under this category is also 
estimated to be more (about $2.4 million total). The engineering and construction-
management subtotal cost for the 2900 North option would be about $2.3 million. 


Tables C1-2 and C1-3 present the costs for 3100 North and 2900 North options, respectively. 
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C1.3 Blue Alternative 
Unlike the other action alternatives, the Blue Alternative would divert only LN Canal water 
using a modified LN Canal POD just below First Dam. Once the water is diverted, it would 
be conveyed along the existing LN Canal alignment in a pipeline. The pipeline would 
discharge directly into the existing LN Canal at 400 North for use by downstream 
shareholders. 


The Blue Alternative has only one segment: reconstruct the existing canal in a pipeline along 
the LN Canal alignment from the POD to 400 North. This alternative is different from the 
Purple and Orange Alternatives in that the Blue Alternative includes measures to stabilize the 
conveyance pipeline along parts of the Logan Bluff area. Therefore, the costs are described 
for two main construction categories: irrigation conveyance and slope-stabilization measures. 
The cost estimate also includes the same additional construction-related items and 
contingencies and engineering and construction management categories as for the other 
action alternatives. 


C1.3.1 Irrigation Conveyance 


This section presents the irrigation conveyance features and construction considerations for 
the Blue Alternative. 


Improved Diversion and Pipeline. The cost estimates assume that the existing LN Canal 
POD would need to be modified to divert water into a pipeline system. The cost estimate 
assumed that about 9,000 feet of 72-inch-diameter steel pipe would be used to convey LN 
Canal water to 400 North. Because steel pipe is flexible, a large trench would need to be 
excavated, pipe bedding material imported, and the excavated soil backfilled and compacted 
to give the pipe additional strength. 


Utility Relocations. The cost estimate assumes a cost to relocate utilities (culinary water and 
natural gas) within Canyon Road in order for the pipeline to cross the road. There is also a 
large sewer line in Logan Canyon. The cost estimates assume that impacts to the sewer line 
can be avoided. 


Construction Dewatering. To account for a reported high groundwater table under Canyon 
Road, the cost estimates for the Blue Alternative include dewatering costs. 


As shown in Table C1-4, the estimated pipeline construction costs are about $7.6 million. 
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C1.3.2 Slope-Stabilization Measures 


This section presents the slope-stabilization measures for the Blue Alternative. As stated in 
Section 1.1.2.1, Emergency Watershed Protection Program, EWPP funds cannot be used to 
solve problems that existed prior to the natural disaster. For the Blue Alternative, this means 
that the funds could not be used to stabilize the hillside beyond what is needed to construct 
and stabilize the new pipeline. 


Two zones were determined based on topography, landslide history, geology or soil 
characteristics, and available documentation. These zones (Zone 1 and Zone 2) are described 
in Section 3.2.4.2, Structural Features and Control Measures. The following paragraphs 
describe the major slope-stabilization features. 


Drilled Shaft Foundations. These foundations would protect the pipeline against landslide 
movements originating at or below the elevation of the pipeline. The foundations would run 
vertically into stable geologic layers. The cost estimates assume about 75 drilled shaft 
foundations (36-inch diameter) on a 20-foot spacing, drilled to a depth of about 75 feet, to 
support 1,500 linear feet of pipe (Zone 1 exclusive of Zone 2). About 5,600 total linear feet of 
reinforced concrete drilled shaft foundations were estimated. 


Horizontal Tie-Back Anchors. To provide additional horizontal stability, horizontal tie-backs 
are included with each foundation. These tie-backs would be made of high-strength steel and 
would each be about 100 feet long. 


Mass Soil Buttress. The cost estimates assume that a soil buttress would be constructed 
below the pipeline for about 2,900 linear feet (Zone 2). The mass of this soil would retain the 
land mass and reduce the risk of a slope failure that originates below the pipeline. The wall 
would consist of about 130,000 cubic yards of granular fill (gravels) placed about 40 feet 
from the toe of the existing hillside and sloping upward at a ratio of 1.5 to 1 (horizontal to 
vertical). 


Subsurface Horizontal Drains. Subsurface horizontal drains would be drilled into the uphill 
slope within Zones 1 and 2 to collect and control water and increase the stability of the 
structural controls. The drains would extend for enough distance to reach the point where 
gravels contact the underlying finer-grained sands and would convey groundwater to a 
drainage channel described below. Horizontal drains would be placed in about 90 locations 
(50-foot spacing). At each location, an array of five or six horizontal drains would be 
installed about 50 feet into the bluff in a fan pattern. 


Runoff-Conveyance Channel. Precipitation runoff from the hillside and the groundwater 
collected by the horizontal drains would need to be collected and conveyed in an open 
channel. This channel would run almost the entire length of the pipeline. The cost estimates 
assume that 8,000 feet of new ditch would be constructed. 


As shown in Table C1-4, the estimated construction costs for the deep drilled shaft 
foundations and soil buttress and related features are about $6.6 million. 
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C1.3.3 Property Purchases and Easements 


Because of the close proximity of residential structures to the base of the existing unstable 
slope, this alternative recommends that these structures be acquired and the residents 
relocated. Therefore, the cost estimates include costs for about 14 property acquisitions. The 
unit cost is based on an average property cost shown in Table C1-4. The actual cost for each 
property would be based on an appraisal conducted before the properties are acquired. 
Property acquisition costs and relocation assistance was estimated to total about $2.6 million. 


C1.3.4 Additional Construction-Related Items and Contingency 


The additional construction-related items are the same as those for the Purple Alternative. 
However, a higher construction contingency (25% of the materials and installation subtotal) 
was assumed compared to the other alternatives (15%) because of the unknown location of 
geologic features. This uncertainty also leads to uncertainly in material quantities and unit 
costs. The additional construction-related items subtotal for the Blue Alternative is about 
$5.5 million (Table C1-4). 


C1.3.5 Engineering and Construction Management 


Engineering and construction-management items are the same as those for the Purple 
Alternative. However, this alternative assumed a higher percentage (4% of the materials, 
installation, and property subtotal) compared to the other alternatives (1.5%) to support a 
thorough geologic evaluation. A detailed subsurface survey will be needed to determine the 
exact location and elevation of each geologic formation and to define the exact limits of each 
zone for the geotechnical and final engineering designs. The estimated cost for this category 
is about $1.8 million (Table C1-4). 
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HDR Engineering
Prepared by:  Terry Warner Reviewed by: Norman Wagner


6/24/2011 11/28/2010


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Logan Canyon Segment (8,500 feet)


1 Lump Sum 100,000.00$          100,000$             


5,000      yd3 50.00$                   250,000$             


3,299      yd3 40.00$                   131,973$             


11,963    yd3 30.00$                   358,889$             


59,388    ft2 0.20$                     11,878$               


8,500      Feet 20.00$                   170,000$             


1 Each 20,000.00$            20,000$               


1 Each 60,000.00$            60,000$               


8,500      Feet 700.00$                 5,950,000$          


5.8 Acre 2,000.00$              11,686$               


1 Each 6,000.00$              6,000$                 


Subtotal 7,070,426$          


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Valley Segment (4,100 feet)


5,000      yd3 37.50$                   187,500$             


1,602      yd3 30.00$                   48,067$               


33,138    yd3 10.00$                   331,382$             


49,200    ft2 0.20$                     9,840$                 


4,100      Feet 20.00$                   82,000$               


2 Each 20,000.00$            40,000$               


-          Each 60,000.00$            -$                     


4,100      Feet 800.00$                 3,280,000$          


1             Each 100,000.00$          100,000$             


Replace Gates/Modify Stormdrain Pipes 16         Each 2,000.00$             32,000$               


Subdrainage Piping (plastic pipe)


Culvert Access/Cleanout Structure (Cast in Place)


Hydraulic Structures (sluice gate, 72"x72")


Table C1-1. Purple (Lundstrom Park and 1500 North) Alternative Cost Estimate


Geotextile (8 oz, non-woven)


Item


Reconfigure LHPS point of diversion 


Channel Excavation and Material Disposal


Culvert Bedding Material (crushed stone)


Compacted Fill


Restoration (reseeding)


Fencing/Gates


Box Culvert (6' x 6' precast), Installed


Item


Channel Excavation and Material Disposal


Culvert Bedding Material (crushed stone)


Excavation, Compacted Backfill, and Regrading


Geotextile (8 oz, non-woven)


Subdrainage piping (plastic pipe)


Culvert Access/Cleanout Structure (Cast in Place)


Hydraulic Gates


Roadway Conflict Repairs


Box Culvert (12' x 5' precast), Installed
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Replace Gates/Modify Stormdrain Pipes 16         Each 2,000.00$             32,000$               


3,168      Feet 20.00$                   63,360$               


2.8 Acre 2,000.00$              5,675$                 


3 Each 6,000.00$              18,000$               


Subtotal (Lunstrom Park) 4,197,823$          


1500 N Option


5,200      0 800.00$                 4,160,000$          


Subtotal (1500 N) 5,077,823$          


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Pressure Pipe Segments (11,470 feet)


Inlet Structure 1             lump 75,000.00$            75,000$               


Flow Meter 1             lump 20,000.00$            20,000$               


42" Diameter HDPE pipe 6,370      Feet 80.00$                   509,600$             


Trench Backfill, Replace Asphalt 4,370      Feet 150.00$                 655,500$             


Energy Dissipating Structure/Valve 1             lump 100,000                 100,000$             


10" Diameter HDPE pipe 5,100      Feet 30.00$                   153,000$             


Trenching and backfilling (Open Field and LN Canal Embankment) 5,100      Feet 4.00$                     20,400$               


Roadway Crossings (Jack and Bore) 2             each 5,000.00$              10,000$               


750         yd3
20.00$                   15,000$               


Pressure Reducing Valves 2" (service for individual users) 20           each 300.00$                 6,000$                 


Air Vents (Average for 36" to 10" vents) 7             each 2,500.00$              17,500$               


"Blow off Structure", End of Line 1             each 2,000.00$              2,000$                 


Subtotal 1,584,000$          


10" Diameter HDPE Pipe (from LNC POD to Laub)


Misc Excavation, Debris Removal, and Material Disposal


Restoration (reseeding)


Fencing/Gates


Item


Box Culvert (12' x 5' precast), Installed
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HDR Engineering


Prepared by:  Terry Warner Reviewed by: Norman Wagner


6/24/2011 11/28/2010


Summary of Materials and Installation Cost for Lundstrom Park Option (Page 1)


Irrigation Conveyance, Logan Canyon Segment (8,500 feet) Subtotal 7,070,426$          


Irrigation Conveyance, Valley Segment (4,100 feet) Subtotal 4,197,823$          


Irrigation Conveyance, Pressure Pipe Segments (11,470 feet) Subtotal 1,584,000$          


Materials & Installation Subtotal  (Lundstrom Park) 12,852,249$        


Summary of Materials and Installation Cost for 1500 N Option (Page 1)


Subdrainage Piping (plastic pipe) Subtotal 7,070,426$          


Culvert Access/Cleanout Structure (Cast in Place) Subtotal 5,077,823$          


10" Diameter HDPE pipe Subtotal 1,584,000$          


Materials & Installation Subtotal (1500 N) 13,732,249$        


Quanitity Units Unit Price Total Cost


Property Purchases & Easements


14           Each 157,000.00$          2,198,000$          


Structure Demolition 14           Each 10,000.00$            140,000$             


14           Each 10,000.00$            140,000$             


10 Each 25,000.00$            250,000$             


Property Subtotal 2,728,000$          


Materials & Installation Subtotal  (Lundstrom Park) 12,852,249$        


Material, Installation, & Property Purchases, Subtotal A 15,580,249$      


Materials & Installation Subtotal (1500 N) 13,732,249$        


Material, Installation, & Property Purchases, Subtotal A 16,460,249$      


Table C1-1. Purple (Lundstrom Park and 1500 North) Alternative Cost Estimate


Item


Property Acquisition


Relocation Assistance


Temporary Construction Easements


Logan Northern Canal Company Reconstruction Project


Final Environmental Impact Statement C1


Units Unit Price Total Cost


Additional Construction Items
% of Subtotal A 5.0% 779,012$             
% of Subtotal A 0.5% 77,901$               


Minor Utility Relocations % of Subtotal A 2.0% 311,605$             
Construction Contingency % of Subtotal A 15.0% 2,337,037$          


Additional Construction Items (Lundstrom Park), Subtotal B 3,505,556$          


Additional Construction Items (1500 N), Subtotal B 3,703,556$          


Environmental Permits and Compliance Monitoring
Contractor Mobilization


Item
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HDR Engineering


Prepared by:  Terry Warner Reviewed by: Norman Wagner


6/24/2011 11/28/2010


Units Unit Price Total Cost


Engineering
Survey/Geotechnical Investigations/Seismic Design % of Subtotal A 1.5% 233,704$             
Final Engineering Design & Plan Production % of Subtotal A 5.0% 779,012$             
Bid Documents and Contractor Procurement % of Subtotal A 0.5% 77,901$               
Construction Management (CM) % of Subtotal A 1.0% 155,802$             


Engineering (Lundstrom Park), Subtotal C 1,246,420$          


Engineering (1500 N), Subtotal C 1,316,820$          


Purple Alternative, Lundstrom Park Option
Material, Installation, & Property Purchases, Subtotal A 15,580,249$        


Additional Construction Items (Lundstrom Park), Subtotal B 3,505,556$          
Engineering (Lundstrom Park), Subtotal C 1,246,420$          


Grand Total (2010$) 20,332,225$      


Range (0% to +10%, Rounded) 20,400,000$          22,400,000$        


Purple Alternative, 1500 North Option
Material, Installation, & Property Purchases, Subtotal A 16,460,249$        


Additional Construction Items (1500 N), Subtotal B 3,703,556$          
Engineering (1500 N), Subtotal C 1,316,820$          


Grand Total (2010$) 21,480,625$      


Range (0% to +10%, Rounded) 21,500,000$          23,700,000$        


Item


Table C1-1. Purple (Lundstrom Park and 1500 North) Alternative Cost Estimate
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HDR Engineering
Prepared by:  Terry Warner. P.E. Reviewed by: Norman Wagner


11/22/2010 11/28/2010


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Logan Canyon Segment (8,500 feet)


1 Lump Sum 100,000.00$         100,000$                


5,000      yd3
50.00$                  250,000$                


3,299      yd3
40.00$                  131,973$                


11,963    yd3
30.00$                  358,889$                


59,388    ft2 0.20$                    11,878$                  


8,500      Feet 20.00$                  170,000$                


1 Each 20,000.00$           20,000$                  


1 Each 60,000.00$           60,000$                  


8,500      Feet 700.00$                5,950,000$             


5.8 Acre 2,000.00$             11,686$                  


1 Each 6,000.00$             6,000$                    


Subtotal 7,070,426$             


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Valley Segment (18,600 feet)


10,000    yd3
37.50$                  375,000$                


12,389    yd3 30.00$                  371,680$                


124,000  yd3
10.00$                  1,240,000$             


223,008  ft2 0.20$                    44,602$                  


18,600    Feet 20.00$                  372,000$                


10 Each 20,000.00$           200,000$                


1 Each 60,000.00$           60,000$                  


18,600    Feet 800.00$                14,880,000$           


4             Each 100,000.00$         400,000$                


Table C1-2. Orange (3100 North Option) Cost Estimate


Item


Restoration (reseeding)


Hydraulic Structures (sluice gate, 72"x72")


Reconfigure LHPS point of diversion 


Channel Excavation and Material Disposal


Culvert Bedding Material (crushed stone)


Subdrainage Piping (plastic pipe)


Geotextile (8 oz, non-woven)


Channel Excavation and Material Disposal


Culvert Bedding Material (crushed stone)


Geotextile (8 oz, non-woven)


Subdrainage piping (plastic pipe)


Item


Culvert Access/Cleanout Structure (Cast in Place)


Box Culvert (6' x 6' precast), Installed


Roadway Conflict Repairs


Compacted Fill


Fencing/Gates


Excavation, Compacted Backfill, and Regrading


Culvert Access/Cleanout Structure (Cast in Place)


Hydraulic Gates


Box Culvert (12' x 5' precast), Installed
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80           Each 2,000.00$             160,000$                


3,168      Feet 20.00$                  63,360$                  


12.8 Acre 2,000.00$             25,598$                  


5 Each 6,000.00$             30,000$                  


Subtotal 18,222,239$           


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Pressure Pipe Segments (20,300 feet)


Inlet Structure 1             lump 75,000.00$           75,000$                  


Flow Meter 1             lump 20,000.00$           20,000$                  


36" Diameter HDPE pipe 3,000      Feet 72.00$                  216,000$                


2,640      Feet 150.00$                396,000$                


1             lump 100,000.00$         100,000$                


26" Diameter HDPE pipe 12,900    Feet 65.00$                  838,500$                


10" Diameter HDPE pipe 5,100      Feet 30.00$                  153,000$                


Trenching and Backfilling (Open Fields and LN Canal) 17,660    Feet 4.00$                    70,640$                  


Roadway Crossings (Jack and Bore) 7             Each 5,000.00$             35,000$                  


1,000      yd3
20.00$                  20,000$                  


Pressure Reducing Valves 2" (individual users) 50           each 300.00$                15,000$                  


Air Vents (Average for 36" to 10" vents) 7             each 2,500.00$             17,500$                  


"Blow off Structure" (End of Line) 1             each 2,000.00$             2,000$                    


Subtotal 1,958,640$             


Replace Gates/Modify Stormdrain Outlets


Energy Dissipating Structure/Valve


Fencing/Gates


Item


Misc Excavation, Debris Removal, and Material Disposal


10" Diameter HDPE Pipe (from LNC POD to Laub)


Trench, Backfill, Roadway Asphalt


Restoration (reseeding, assumed 30 foot wide disturbance)
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Appendix C1: Action Alternative Cost Estimates


HDR Engineering


Prepared by:  Terry Warner Reviewed by: Norman Wagner


11/22/2010 11/28/2010


Summary of Materials and Installation Cost (Page 1)


Irrigation Conveyance, Logan Canyon Segment (8,500 feet) Subtotal 7,070,426$             


Irrigation Conveyance, Valley Segment (18,600 feet) Subtotal 18,222,239$           


Irrigation Conveyance, Pressure Pipe Segments (20,300 feet) Subtotal 1,958,640$             


Materials & Installation Subtotal 27,251,305$           


Quanitity Units Unit Price Total Cost


Property Purchases & Easements


14           Each 157,000.00$         2,198,000$             


Structure Demolition 14           Each 10,000.00$           140,000$                


14           Each 10,000.00$           140,000$                


20 Each 25,000.00$           500,000$                


Property Subtotal 2,978,000$             


Materials & Installation Subtotal 27,251,305$           


Material, Installation, & Property Purchases, Subtotal A 30,229,305$         


Units Unit Price Total Cost


Additional Construction Items


% of Subtotal A 5.0% 1,511,465$             


% of Subtotal A 0.5% 151,147$                


Minor Utility Relocations % of Subtotal A 2.0% 604,586$                


Construction Contingency % of Subtotal A 15.0% 4,534,396$             


Additional Construction Items, Subtotal B 6,801,594$             


Item


Property Acquisition


Relocation Assistance


Table C1-2. Orange (3100 North Option) Cost Estimate


Contractor Mobilization


Item


Temporary Construction Easements


Environmental Permits and Compliance Monitoring
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Additional Construction Items, Subtotal B 6,801,594$             


Units Unit Price Total Cost


Engineering


Survey/Geotechnical Investigations/Seismic Design % of Subtotal A 1.5% 453,440$                


Final Engineering Design & Plan Production % of Subtotal A 5.0% 1,511,465$             


Bid Documents and Contractor Procurement % of Subtotal A 0.5% 151,147$                


Construction Management (CM) % of Subtotal A 1.0% 302,293$                
Engineering, Subtotal C 2,418,344$             


Material, Installation, & Property Purchases, Subtotal A 30,229,305$           
Additional Construction Items, Subtotal B 6,801,594$             


Engineering, Subtotal C 2,418,344$             


Grand Total (2010$) 39,449,243$         


Range (0% to +10%, Rounded) 39,500,000$      43,400,000$         


Item
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Appendix C1: Action Alternative Cost Estimates


HDR Engineering
Prepared by:  Terry Warner. P.E. Reviewed by: Norman Wagner


11/22/2010 11/28/2010


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Logan Canyon Segment (8,500 feet)


1 Lump Sum 100,000.00$         100,000$                


5,000      yd3
50.00$                  250,000$                


3,299      yd3
40.00$                  131,973$                


11,963    yd3
30.00$                  358,889$                


59,388    ft2 0.20$                    11,878$                  


8,500      Feet 20.00$                  170,000$                


1 Each 20,000.00$           20,000$                  


1 Each 60,000.00$           60,000$                  


8,500      Feet 700.00$                5,950,000$             


5.842975 Acre 2,000.00$             11,686$                  


1 Each 6,000.00$             6,000$                    


Subtotal 7,070,426$             


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Valley Segment (17,000 feet)


10,000    yd3
37.50$                  375,000$                


11,333    yd3 30.00$                  340,000$                


117,800  yd3
10.00$                  1,178,000$             


204,000  ft2 0.20$                    40,800$                  


17,000    Feet 20.00$                  340,000$                


10 Each 20,000.00$           200,000$                


1 Each 60,000.00$           60,000$                  


17,000    Feet 800.00$                13,600,000$           


4             Each 100,000.00$         400,000$                


Geotextile (8 oz, non-woven)


Subdrainage piping (plastic pipe)


Culvert Access/Cleanout Structure (Cast in Place)


Hydraulic Gates


Box Culvert (12' x 5' precast), Installed


Roadway Conflict Repairs


Excavation, Compacted Backfill, and Regrading


Geotextile (8 oz, non-woven)


Subdrainage Piping (plastic pipe)


Culvert Access/Cleanout Structure (Cast in Place)


Hydraulic Structures (sluice gate, 72"x72")


Box Culvert (6' x 6' precast), Installed


Restoration (reseeding)


Fencing/Gates


Item


Channel Excavation and Material Disposal


Culvert Bedding Material (crushed stone)


Compacted Fill


Table C1-3. Orange (2900 North Option) Cost Estimate


Item


Reconfigure LHPS point of diversion 


Channel Excavation and Material Disposal


Culvert Bedding Material (crushed stone)
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80           Each 2,000.00$             160,000$                


3,168      Feet 20.00$                  63,360$                  


12.8 Acre 2,000.00$             25,598$                  


5 Each 6,000.00$             30,000$                  


Subtotal 16,812,758$           


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Pressure Pipe Segments (20,300 feet)


Inlet Structure 1             lump 75,000.00$           75,000$                  


Flow Meter 1             lump 20,000.00$           20,000$                  


36" Diameter HDPE pipe 2,500      Feet 72.00$                  180,000$                


200         Feet 150.00$                30,000$                  


1             lump 100,000.00$         100,000$                


26" Diameter HDPE pipe 11,300    Feet 65.00$                  734,500$                


10" Diameter HDPE pipe 5,100      Feet 30.00$                  153,000$                


Trenching and Backfilling (Open Fields and LN Canal) 20,100    Feet 4.00$                    80,400$                  


Roadway Crossings (Jack and Bore) 7             Each 5,000.00$             35,000$                  


1,000      yd3
20.00$                  20,000$                  


Pressure Reducing Valves 2" (individual users) 50           each 300.00$                15,000$                  


Air Vents (Average for 36" to 10" vents) 7             each 2,500.00$             17,500$                  


"Blow off Structure" (End of Line) 1             each 2,000.00$             2,000$                    


Subtotal 1,462,400$             


Trench, Backfill, Roadway Asphalt


Energy Dissipating Structure/Valve


Misc Excavation, Debris Removal, and Material Disposal


Item


Replace Gates/Modify Stormdrain Outlets


10" Diameter HDPE Pipe (from LNC POD to Laub)


Restoration (reseeding, assumed 30 foot wide disturbance)


Fencing/Gates
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Appendix C1: Action Alternative Cost Estimates


HDR Engineering


Prepared by:  Terry Warner Reviewed by: Norman Wagner


11/22/2010 11/28/2010


Summary of Materials and Installation Cost (Page 1)


Irrigation Conveyance, Logan Canyon Segment (8,500 feet) Subtotal 7,070,426$             


Irrigation Conveyance, Valley Segment (17,000 feet) Subtotal 16,812,758$           


Irrigation Conveyance, Pressure Pipe Segments (20,300 feet) Subtotal 1,462,400$             


Materials & Installation Subtotal 25,345,584$           


Quanitity Units Unit Price Total Cost


Property Purchases & Easements


14           Each 157,000.00$         2,198,000$             


Structure Demolition 14           Each 10,000.00$           140,000$                


14           Each 10,000.00$           140,000$                


20 Each 25,000.00$           500,000$                


Property Subtotal 2,978,000$             


Materials & Installation Subtotal 25,345,584$           


Material, Installation, & Property Purchases, Subtotal A 28,323,584$         


Units Unit Price Total Cost


Additional Construction Items


% of Subtotal A 5.0% 1,416,179$             


% of Subtotal A 0.5% 141,618$                


Minor Utility Relocations % of Subtotal A 2.0% 566,472$                


Construction Contingency % of Subtotal A 15.0% 4,248,538$             


Additional Construction Items, Subtotal B 6,372,806$             


Environmental Permits and Compliance Monitoring


Table C1-3. Orange (2900 North Option) Cost Estimate


Item


Contractor Mobilization


Item


Property Acquisition


Relocation Assistance


Temporary Construction Easements
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Additional Construction Items, Subtotal B 6,372,806$             


Units Unit Price Total Cost


Engineering


Survey/Geotechnical Investigations/Seismic Design % of Subtotal A 1.5% 424,854$                


Final Engineering Design & Plan Production % of Subtotal A 5.0% 1,416,179$             


Bid Documents and Contractor Procurement % of Subtotal A 0.5% 141,618$                


Construction Management (CM) % of Subtotal A 1.0% 283,236$                
Engineering, Subtotal C 2,265,887$             


Material, Installation, & Property Purchases, Subtotal A 28,323,584$           
Additional Construction Items, Subtotal B 6,372,806$             


Engineering, Subtotal C 2,265,887$             


Grand Total (2010$) 36,962,277$         


Range (0% to +10%, Rounded) 37,000,000$      40,700,000$         


Item
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Appendix C1: Action Alternative Cost Estimates


HDR Engineering
Prepared by: Terry Warner (11/22/10) Reviewed by: Norman Wagner


Nick Lafronz (12/1/10) 11/28/2010


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Logan Northern Canal


1 Lump Sum 100,000.00$         100,000$             


2,000        yd3
37.50$                  75,000$               


9,000        Feet 700.00$                6,300,000$          


3,333        yd3
30.00$                  100,000$             


33,000      yd3
20.00$                  660,000$             


3,168        Feet 30.00$                  95,040$               


1 Lump Sum 10,000.00$           10,000$               


100 Feet 500.00$                50,000$               


1 Lump Sum 100,000.00$         100,000$             


1 Lump Sum 100,000.00$         100,000$             


Subtotal 7,590,040$          


Quanitity Units Unit Price Total Cost


Slope Stabilization Measures


130,000    yd3
20.00$                  2,600,000$          


27,000      Feet 22.00$                  594,000$             


8,000        Feet 30.00$                  240,000$             


5,625        Feet 450.00$                2,531,250$          


75 Each 6,000.00$             450,000$             


15             Each 12,000.00$           174,000$             


50             Each 200.00$                10,000$               


2,222        yd3
5.00$                    11,111$               


Subtotal 6,610,361$          


Drilled Shafts, Zone 1 (36" Reinforced Concrete, 75 ft deep)


Item


Reconstruct LN point of diversion


Steel Pipe (72" welded steel) 


Pipe Bedding Material (crushed stone)


Excavation, Compacted Backfill, and Regrading


Outlet Structure/Energy Dissipator


Canyon Road Crossing


Channel Excavation and Material Disposal


Utility Relocations (water and natural gas)


Horizontal Tie-Back Anchors (Zone 1, 100-foot horizontal length)


Table C1-4. Blue (Reconstruct Alternative) Cost Estimate


Monitoring Equipment (Inclinometers, every 200 feet)


Stormwater Diversion Berm (Top of Slope)


Monitoring Equipment (Monuments)


Construction Dewatering (Canyon Road Crossing)


10" Diameter HDPE Pipe (from LNC POD to Laub)


Item


Soil Buttress, Zone 2 (Imported Granular Fill for 2,900 Linear Feet)


Horizontal Subsurface Drains


Water Conveyance Ditch
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Quanitity Units Unit Price Total Cost


Property Purchases & Easements


14             Each 157,000.00$         2,198,000$          


Structure Demolition 14             Each 10,000.00$           140,000$             


14             Each 10,000.00$           140,000$             


5 Each 25,000.00$           125,000$             


Subtotal 2,603,000$          


Property Acquisition


Relocation Assistance


Temporary Construction Easements


Item
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Appendix C1: Action Alternative Cost Estimates


HDR Engineering


Prepared by: Terry Warner (11/22/10) Reviewed by: Norman Wagner


Nick Lafronz (12/1/10) 11/28/2010


Summary of Materials and Installation Cost (Page 1)


Irrigation Conveyance, Logan Northern Canal Subtotal 7,590,040$          


Slope Stabilization Measures Subtotal 6,610,361$          


Property Purchases & Easements Subtotal 2,603,000$          


Material, Installation, & Property Purchases, Subtotal A 16,803,401$      


Units Unit Price Total Cost


Additional Construction Items


% of Subtotal A 5.0% 840,170$             


% of Subtotal A 0.5% 84,017$               


Minor Utility Relocations % of Subtotal A 2.0% 336,068$             


Construction Contingency % of Subtotal A 25.0% 4,200,850$          


Additional Construction Items, Subtotal B 5,461,105$          


Units Unit Price Total Cost


Engineering


Survey/Geotechnical Investigations/Seismic Design % of Subtotal A 4.0% 672,136$             


Final Engineering Design & Plan Production % of Subtotal A 5.0% 840,170$             


Bid Documents and Contractor Procurement % of Subtotal A 0.5% 84,017$               


Construction Management (CM) % of Subtotal A 1.0% 168,034$             


Engineering, Subtotal C 1,764,357$          


Material, Installation, & Property Purchases, Subtotal A 16,803,401$        


Additional Construction Items, Subtotal B 5,461,105$         


Environmental Permits and Compliance Monitoring


Item


Table C1-4. Blue (Reconstruct Alternative) Cost Estimate


Item


Contractor Mobilization
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Additional Construction Items, Subtotal B 5,461,105$         


Engineering, Subtotal C 1,764,357$          


Grand Total (2010$) 24,028,864$      


Range (0% to +10%, Rounded) 24,100,000$       26,500,000$      
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Chapter S:  Summary 


S.1 Background of the Project and Organization of 
This Summary 


S.1.1 Background of the Project 


In July 2009, a landslide occurred along a hillside in the 
city of Logan in Cache County, Utah. As a result of the 
landslide, a section of the Logan Northern Canal (LN 
Canal), a locally managed irrigation canal, broke away. 
This landslide caused a breach of the canal, which 
prevented the canal from distributing water and required 
the indefinite closure of a section of the canal. This 
closure affects other parts of the local irrigation water 
delivery system, with the result that the canal is not 
delivering all water allocated to local water shareholders. 


Cache County is seeking assistance through the 
Emergency Watershed Protection Program (EWPP) to design and construct an irrigation 
system that will restore irrigation water delivery to LN Canal shareholders. The proposed 
action that would be funded through the EWPP is called the Logan Northern Canal 
Reconstruction project. Cache County is the sponsoring local organization (SLO). The EWPP 
is administered by the Natural Resources Conservation Service (NRCS), an agency of the 
U.S. Department of Agriculture. Because the EWPP is a Federal program, assistance granted 
through the program is considered a Federal action. 


The National Environmental Policy Act (NEPA) requires Federal agencies to identify and 
disclose the expected effects of Federal actions. Because assistance through the EWPP is a 
Federal action, NRCS must ensure that a solution offered under the EWPP complies with the 
requirements of NEPA. 


The proposed action could affect National Forest System land in Logan Canyon administered 
by the U.S. Forest Service (USFS) and waters of the United States (waters of the U.S.) 
regulated under Section 404 of the Clean Water Act (CWA) by the U.S. Army Corps of 
Engineers (USACE). Because of this, USFS and USACE are participating in the 
Environmental Impact Statement (EIS) process as cooperating agencies. 


NEPA requires Federal agencies to prepare an EIS if a proposed action has the potential to 
significantly affect the quality of the human environment. NRCS is preparing this EIS in 
cooperation with USFS and USACE because of the degree of controversy surrounding the 


Which agencies are 
responsible for this EIS? 


The agencies responsible for this 
EIS are the Natural Resources 
Conservation Service (NRCS), 
Cache County, the U.S. Forest 
Service (USFS), and the U.S. 
Army Corps of Engineers 
(USACE). 
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proposed action. While the degree of controversy might not cause a significant impact, the 
Council on Environmental Quality’s (CEQ) NEPA regulations direct Federal agencies to 
consider the degree to which effects on the quality of the human environment are likely to be 
highly controversial (40 Code of Federal Regulations [CFR] 1508.27). NRCS uses this EIS to 
analyze the potential of the proposed action to significantly affect the quality of the human 
environment. 


S.1.2 Changes from the Draft EIS 


This Final EIS contains the same text presented in the Draft EIS but with changes. Some of 
the changes were applied document-wide and others were specific to a section. The 
document-wide changes were as follows: 


• Updated all language and that applies to the description of the Purple Alternative to 
reflect the 1500 North option, which was mentioned in the Draft EIS but was not 
presented throughout the text. This change is also reflected in Figure 3-1, Purple 
Alternative. 


• Updated all language that describes the pipeline that would be used to deliver LN 
Canal water to shareholders along the LN Canal between the LN Canal point of 
diversion (POD) and the Laub Diversion. The Draft EIS stated that this pipeline 
would be 6 inches in diameter. NRCS has updated the information to reflect that the 
pipeline would be 10 inches in diameter for all of the action alternatives. 


• Updated all language that refers to the purchase of structures from 14 properties as 
proposed under all of the action alternatives. The text clarifies that NRCS can 
purchase structures from willing sellers only. 


• Updated all language that refers to in-stream flow to Logan River flow to avoid 
confusion with other waterways. 


• Corrected all references to the Cache Highline Water Users’ Association. 


Table S-1 summarizes other changes that are reflected in this Final EIS. 
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Table S-1. Summary of Changes to the Draft EIS 


Draft EIS Page Draft EIS Section Change Final EIS Page 


Chapter S: Summary 


  Updated entire chapter for consistency with text changes.   


Chapter 1: Introduction 


1-5 1.2 Added reference to new appendix (Appendix D3) under Organization of This Document. 1-6 


Chapter 2: Purpose of and Need for Action 


2-3 2.1.2.1 Updated text that describes how irrigation water is delivered through the canal system under Management of the Canal 
System in Cache County. 


2-3 


2-11 – 2-13 2.2.2 Updated headings and subheadings under Purposes of Action. 2-11  – 2-13 
2-16 Table 2-1 Clarified responsibilities for Utah laws, regulations, or policies. 2-14  – 2-16 
2-18 Table 2-2 Updated Logan River flow text to reflect scoping comment missed in Draft EIS. 2-19 


Chapter 3: Alternatives 


3-5 Figure 3-2 Updated Typical Cross-Section A to show vegetated cover. 3-6 
3-9 3.2.2.1 Under Operation, updated text about service to LN Canal shareholders between the 2009 landslide zone and about 400 


North for the Purple Alternative.  
3-11 


3-10 3.2.2.1 Under Operation, updated text about long-term operation and maintenance of the canal system for the Purple Alternative.  3-11 
3-10 3.2.2.2 Under Structural Features, updated fifth bullet on page to reflect conditions for restoration of privately installed 


landscaping along the Logan Hyde Park Smithfield (LHPS) Canal for the Purple Alternative.  
3-12 


3-12 3.2.2.3 Under Purple Alternative Costs, updated cost information for the 1500 North option. 3-13 
3-13 3.2.2.4 Under Permit and Compliance Requirements, corrected reference to USFS special-use permit for the Purple Alternative. 3-14 
3-13 3.2.2.4 Under Permit and Compliance Requirements, deleted permanent change in the LN Canal water rights. The State 


Engineer approved this change on August 17, 2011. 
3-14 


3-16 3.2.3.1 Under Operation, updated text about using the LHPS Canal POD, service to LN Canal shareholders between the 2009 
landslide zone and about 400 North, and long-term operation and maintenance of the canal system for the Orange 
Alternative.  


3-17 
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Table S-1. Summary of Changes to the Draft EIS 


Draft EIS Page Draft EIS Section Change Final EIS Page 


3-17 3.2.3.2 Under Structural Features, added bullet to reflect conditions for restoring privately installed landscaping along the LHPS 
Canal for the Orange Alternative. 


3-18 


3-19 3.2.4.1 Under Location, updated text to reflect the potential condemnation of structures if property owners are not willing to sell 
for the Blue Alternative.  


3-20 


3-21 3.2.4.1 Under Operation, updated text about service to LN Canal shareholders between the 2009 landslide zone and about 400 
North for the Blue Alternative. 


3-22 


3-24 3.2.4.2 Under Management Controls in Zones 1 and 2, updated text of second bullet to clarify long-term operation and 
maintenance of the canal system for the Blue Alternative.  


3-25 


3-25 3.2.4.2 Under Structural Controls in Zones 1 and 2, updated second bullet to reflect that structures might need to be acquired 
through condemnation for the Blue Alternative. 


3-26 


3-29 – 3-30 Table 3-5 Corrected alternatives summary table for consistency with text. 3-29  – 3-30 
3-32 3.4.1.1 Updated text to clarify focus for identifying initial alternatives under Step 1: Initial Alternatives. 3-32 
3-34 Table 3-6 Modified entries in the initial alternatives comparison table for the Yellow Alternative.  3-34 
3-41 3.4.1.2 Under Acceptable to Affected Individuals and Communities, corrected text about Yellow and Blue Alternatives. 3-41 
3-43 3.4.1.2 Under Efficient in Achieving the Desired Outcome, updated text about utility service interruption. 3-43 
3-43 3.4.1.2 Under Economical and Can Be Accomplished Using Least-Damaging Construction Techniques That Retain 


Existing Landscape and Habitat Characteristics, corrected reference to action alternatives. 
3-43 


3-44 3.4.1.2 Under Could Be Implemented Consistent with USFS Standards and Guidelines, corrected references to USFS special-
use permit. 


3-44 


3-47 3.4.1.3 Under Gravity and Pump Options, updated text about potential effects on hydropower generation. 3-47 
3-47 3.4.1.3 Under Gravity and Pump Options, updated text about seepage along the LHPS Canal. 3-48 
3-52 3.4.1.5 Under Step 5: Alternatives Eliminated from Further Study, clarified text about utility impacts of the Yellow 


Alternative. 
3-52 


Chapter 4: Affected Environment 


4-2 4.2.1 Added clarification about the difference between land use and zoning. 4-2 
4-13 4.3.3.3 Corrected reference to market value of irrigated crops (not cropland) under Agricultural Production. 4-13 
4-19 4.3.5.1 Included information about the length of the LHPS Canal that is on National Forest System land under Logan Canyon 


(National Forest System Land). 
4-19 
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Table S-1. Summary of Changes to the Draft EIS 


Draft EIS Page Draft EIS Section Change Final EIS Page 


4-26 4.4.1.1 Included additional information about safflower under Agricultural Snapshot. 4-26 
4-30 4.4.1.5 Clarified information about urban (non-agricultural) water under Water Available for Agriculture. 4-30 
4-30 4.4.2.1 Corrected text about extent of riparian habitat along Logan River under Vegetation. 4-30 
4-33 4.4.2.2 Corrected reference to fish species stocked by Utah Division of Wildlife Resources under Aquatic Wildlife Species. 4-33 
4-33 4.4.2.2 Corrected text about the location of the reach of Logan River being discussed (between LHPS Canal POD and First Dam) under 


Aquatic Wildlife Species. 
4-33 


4-33 4.4.2.2 Added information about aquatic invertebrates under Aquatic Wildlife Species. 4-33 
4-33 4.4.2.3 Updated list of small to mid-sized mammals under Terrestrial Wildlife Species. 4-34 
4-34 4.4.2.3 Corrected text about urban-adapted wildlife under Terrestrial Wildlife Species. 4-34 
4-35 4.4.2.3 Corrected text about winter ranges for deer and elk under Big Game.  4-35 – 4-36 
4-38 4.4.3.2 Corrected species list under ESA Candidate, Sensitive, and Conservation Agreement Species.  4-39 
4-39 4.4.3.4 Corrected text about sensitive species and MIS under Management Indicator Species (MIS). 4-40 
4-40 4.4.4 Added information about a reconnaissance-level architectural survey conducted after release of the Draft EIS under Cultural 


and Tribal Resources. 
4-41 


4-61 4.4.6.1 Corrected text about the river’s course under Logan River. 4-64 
4-63 4.4.6.1 Corrected length of canal on National Forest System land under Logan River. 4-65 
4-69 4.4.6.2 Updated information about Logan River’s status under Clean Water Act Section 303(d) under Impaired Waters. 4-71 
4-73 4.4.6.5 Corrected reference for confining layers under Groundwater Resources. 4-76 
4-76 4.4.6.6 Updated information about the permanent change in some of Logan & Northern Irrigation Company’s water rights under 


Surface Water Rights. 
4-81 


4-84 – 4-85 Figures 4-18 and 
4-19 


Added Uinta-Wasatch-Cache National Forest boundary line to figures showing LHPS Canal. 4-88 –4-89 


Chapter 5: Environmental Consequences 


5-2 5.1.2.1 Added information about long-term land-use effects of the No-Action Alternative under Land-Use Effects. 5-3 
5-8 5.1.5.1 Under Land-Use Effects, clarified information about acquisition of structures for the Blue Alternative.  5-8 
5-24 5.2.5.3 Under Impacts Associated with Constructing the Box Culvert between the LHPS Canal POD and Lundstrom 


Park/1500 North, corrected list of parties responsible for new fencing. 
5-24 
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Table S-1. Summary of Changes to the Draft EIS 


Draft EIS Page Draft EIS Section Change Final EIS Page 


5-24 5.2.5.3 Under Impacts Associated with Constructing the Box Culvert between the LHPS Canal POD and Lundstrom 
Park/1500 North, clarified what the unauthorized uses of the LHPS Canal are and how the Purple Alternative might affect 
such uses. 


5-24 


5-26 5.2.5.3 Under Impacts Associated with Constructing the Box Culvert between the LHPS Canal POD and Lundstrom 
Park/1500 North, clarified effect of the Purple Alternative on walking and bicycling along the LHPS Canal. 


5-26 


5-38 5.2.7.3 Under Power Requirements of Pumping Canal Water, clarified information about energy use for the Purple Alternative.  5-38 
5-38 – 5-39 5.2.7.3 Under Power Generation by Logan City Light and Power and Cumulative and Long-Term Effects, updated 


information about the agreement between the Cache Highline Water Users’ Association and the City of Logan for the Purple 
Alternative. 


5-38  –5-39 


5-42 5.2.7.6 Under Summary of Impacts and Mitigation, updated information about the agreement between the Cache Highline 
Water Users’ Association and the City of Logan. 


5-42 


5-44 5.3.1.2 Under No-Action Alternative, clarified text about irrigation effects. 5-44 
5-47 5.3.2.1 Under Laws, Policies, and Direction, replaced the word Policy with Sub-Goal in heading and under bullets.  5-47 
5-49 5.3.2.3 Under Effects of General Habitat, Vegetation, and Wildlife, corrected text about urban-adapted wildlife for the Purple 


Alternative. 
5-49 


5-49 5.3.2.3 Under Effects of General Habitat, Vegetation, and Wildlife, corrected text about potential effects to riparian 
vegetation for the Purple Alternative. 


5-49 –5-50 


5-50 5.3.2.3 Under Effects of General Habitat, Vegetation, and Wildlife, corrected text about impacts to general wildlife habitat for 
the Purple Alternative. 


5-50 


5-50 5.3.2.3 Under Effects of General Habitat, Vegetation, and Wildlife, corrected text about flat plate fish screen for the Purple 
Alternative. 


5-51 


5-51 5.3.2.3 Under Effects of Noxious Weeds and Invasive Species, corrected references to USFS noxious weed guidance for the 
Purple Alternative. 


5-52 


5-55 5.3.3 Added cross-reference for special-status species appendix under Special-Status Species. 5-56 
5-55 5.3.3.1 Deleted incorrect conclusion about goshawk occurrence in Logan Canyon under Special-Status Species listing of 


Guideline 15. 
5-56 


5-57 5.3.3.3 Updated information about sensitive species effects under Purple Alternative.  5-57 
5-60 5.3.4.3 Updated structure eligibility and impact information under Purple Alternative. 5-61 
5-61 5.3.4.4 Updated structure eligibility and impact information under Orange Alternative. 5-62 
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Table S-1. Summary of Changes to the Draft EIS 


Draft EIS Page Draft EIS Section Change Final EIS Page 


5-61 5.3.4.5 Updated structure eligibility and impact information under Blue Alternative. 5-62 
5-62 5.3.4.6 Updated structure eligibility and impact information under Cumulative and Long-Term Effects. 5-63 
5-70 5.3.6.2 Under Surface Waters, Logan River, added information about effects below ordinary high-water mark of the Logan River 


for the Purple Alternative. 
5-71 


5-70 5.3.6.2 Under Surface Waters, Logan River, clarified language about diversion of LN Canal water at the LHPS Canal POD for the 
Purple Alternative. 


5-71 


5-70 5.3.6.2 Under Surface Waters, Logan River, specified distance of LHPS Canal on National Forest System land in Logan Canyon for 
the Purple Alternative. 


5-72 


5-71 – 5-72 5.3.6.2 Under Surface Waters, Logan River, updated and clarified text about the potential effect of the Purple Alternative on 
Logan River flows. 


5-72 –5-73 


5-72 5.3.6.2 Under Surface Waters, LHPS and LN Canals, clarified that the LHPS Canal is a non-wetland water of the U.S. for the 
Purple Alternative. 


5-73 


5-73 5.3.6.2 Under Surface Waters, LHPS and LN Canals, clarified that the LHPS Canal is a non-wetland water of the U.S. for the 
Orange Alternative. 


5-75 


5-74 5.3.6.2 Under Surface Waters, Logan River, added information about effects below ordinary high-water mark of the Logan River 
for the Orange Alternative. 


5-75 


5-75 5.3.6.2 Under Surface Waters, Logan River, added information about effects below ordinary high-water mark of the Logan River 
for the Blue Alternative. 


5-76 


5-75 5.3.6.2 Under Summary of Impacts and Mitigation, clarified potential effects to and mitigation for effects on Logan River flows.  5-77 –5-78 
5-77 5.3.6.3 Under Water Quality, added information about effects on Cutler Reservoir Total Maximum Daily Load (TMDL) load 


reduction and load allocation for the Purple Alternative. 
5-79 


5-78 5.3.6.3 Under Water Quality, added information about effects on Cutler Reservoir TMDL load reduction and load allocation for the 
Orange Alternative. 


5-80 –5-81 


5-79 5.3.6.3 Under Water Quality, added information about effects on Cutler Reservoir TMDL load reduction and load allocation for the 
Blue Alternative. 


5-81 


5-88 5.3.6.6 Under Groundwater Resources, clarified information about USFS recommendation for Logan River flow that is allowed to 
pass the LHPS Canal POD for the Purple Alternative. 


5-90 


5-94 5.3.6.8 Under Water Use and Water Rights, updated water rights discussion for the Purple Alternative.  5-96 
5-95 5.3.6.8 Under Water Use and Water Rights, updated water rights discussion for the Orange Alternative. 5-97 
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Table S-1. Summary of Changes to the Draft EIS 


Draft EIS Page Draft EIS Section Change Final EIS Page 


5-97 Table 5-5 Revised numbers of easements for Purple Alternative. 5-99 
5-101 5.4.2.2 Added information about communicating with people having limited English proficiency during construction for all 


alternatives.  
5-103 –5-104 


5-108 5.4.3.2 Under Biological Resources, corrected information about construction impacts to wildlife for the Purple Alternative. 5-109 –5-110 
5-109 5.4.3.2 Under Biological Resources, corrected references to USFS noxious weed guidance for the Purple Alternative. 5-111 
5-109 5.4.3.2 Under Biological Resources, clarified box culvert cover assumptions for the Purple Alternative. 5-111 
5-109 5.4.3.2 Under Biological Resources, updated information regarding construction effects on vegetation and wildlife for the Orange 


Alternative.  
5-111 


5-110 5.4.3.2 Under Biological Resources, clarified that the Blue Alternative would not affect crucial range for deer, elk, or moose. 5-112 
5-111 5.4.3.3 Under Special-Status Species, corrected status of Logan buckwheat for the Purple Alternative. 5-114 
5-112 5.4.3.3 Under Special-Status Species, added information about potential effects to northern goshawk during construction of the 


Purple Alternative.  
5-114 


5-112 5.4.3.3 Under Special-Status Species, added clarifying reference about special-status species for all alternatives. 5-114 –5-115 
5-113 5.4.3.4 Under Cultural and Tribal Resources, updated eligibility and impact information for all alternatives.  5-116 
5-125 – 5-126 5.5.1 Under Impacts Considered in This Cumulative Analysis, clarified the type of impacts considered.  5-128 
5-128 5.5.1 Under Past, Present, and Reasonably Foreseeable Actions, updated information about large-scale road construction 


details. 
5-131 


5-130 5.5.2.3 Under Recreation, corrected list of parties responsible for new fencing. 5-133 
5-130 5.5.2.3 Under Recreation, added information about recreation effects of actions considered in the cumulative effects discussion. 5-133 
5-131 5.5.2.5 Under Vegetation Removal, clarified potential effects of project. 5-134 –5-135 
5-132 5.5.2.5 Under Fish Entrapment, corrected text about flat plate fish screen. 5-135 
— 5.5.2.5 Added new section to Biological Resources that discusses disturbance of crucial habitat for deer, elk, and moose. 5-136 
5-133 5.5.2.6 Under Cultural Resources, updated information about eligibility of structures. 5-137 
5-158 5.9.1 Under Social and Economic Environment, deleted discussion about energy because agreement between Cache Highline 


Water Users’ Association and City of Logan has been finalized. 
— 


5-164 Table 5-8 Updated table for consistency with text changes. 5-167 –5-172 
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Table S-1. Summary of Changes to the Draft EIS 


Draft EIS Page Draft EIS Section Change Final EIS Page 


Chapter 6: Consultation and Public Participation 


  Updated entire chapter to reflect public involvement activity since release of the Draft EIS.  


Chapter 7: List of Preparers 


  Updated list of preparers.  


Chapter 8: Distribution 


  Updated list to reflect distribution of the Final EIS.  


Chapter 9: References 


—  New reference for Barbour and others for Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, 
Benthic Macroinvertebrates, and Fish. 


9-1 


—  New reference for HDR Engineering, Inc. for Reconnaissance-Level Survey for the Logan Northern Canal Project, Logan, Utah.  9-5 
—  New reference for OMB for Circular A-94, Appendix C. 9-6 
—  New reference for SWCA for Middle Bear River and Cutler Reservoir Total Maximum Daily Load (TMDL).  9-7 
—  New reference for USDA NRCS for Discount Rates for Federal Water Projects. 9-8 
—  New reference for USFS for Wasatch-Cache National Forest Noxious Weed Treatment Program Final EIS. 9-8 
—  New reference for WSU for Safflower production tips. 9-9 
9-4  Updated reference to HDR Engineering, Inc. for Notes from the February 3, 2011, work group meeting with Logan & Northern 


Irrigation Company; Logan, Hyde Park and Smithfield Canal Company; City of Logan; and Cache County due to additional new 
2011 reference. 


9-5 


9-7  Corrected reference for U.S. Geological and Mineral Survey 1988 to AGRC 1993. 9-1 
9-8  Corrected reference for USGS 1999 to AGRC 2007. 9-1 
9-9  Deleted Utah Department of Natural Resources and U.S. Geological Survey because this was an incorrect, duplicate reference. — 
9-9  Updated references for Utah Division of Wildlife Resources files about moose, elk, and mule deer. 9-10 
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Table S-1. Summary of Changes to the Draft EIS 


Draft EIS Page Draft EIS Section Change Final EIS Page 


Chapter 10: Acronyms and Abbreviations 


  No changes.  


Chapter 11: Index 


  Updated to reflect page number changes for Final EIS.  


Appendices 


Appendix C1 Table C1-1  Corrected typographical error. Added cost information for the Purple Alternative 1500 North option. Appendix C1 
Appendix C1 Table C1-2  Corrected length of pressure pipe segment from 20,300 feet to 21,000 feet. Appendix C1 
Appendix C1 Table C1-3  Corrected length of pressure pipe segment from 20,300 feet to 18,900 feet. Appendix C1 
Appendices 
C5-3 and C5-4 


2.0 Corrected information about Canada lynx. Appendices C5-3 
and C5-4 


Appendix C5-6 3.0 Corrected information about northern goshawk. Appendix C5-6 
Appendix C5-7 3.0 Corrected information about Townsend’s big-eared bat. Appendix C5-7 
Appendix C5-10 5.0 Corrected information about MIS. Appendix C5-10 
Appendix C5-12 Table 1 Added snowshoe hare. Appendix C5-12 
Appendix C5-13 Table 1 Added northern goshawk. Appendix C5-13 
Appendix C5-14 6.0 Added new references for corrected text. Appendix C5-14 
Appendix C6-2 Item S5 Corrected information about potential flow impacts. Appendix C6-2 
Appendix C6-5 Item G15 Corrected information about northern goshawk. Appendix C6-5 
Appendix C6-6 Item G30 Corrected information about winter range for deer and elk. Appendix C6-6 
Appendix C6-10 References Added new reference for corrected text. Appendix C6-10 
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S.1.3 Organization of This Summary 


This Final EIS analyzes and presents conclusions about the expected effects of the proposed 
alternatives for the Logan Northern Canal Reconstruction project on the natural and built 
environment. 


The remainder of this summary presents a synopsis of the Final EIS and is organized as 
follows: 


• Section S.2, Proposed Action and Preferred Alternative 
• Section S.3, Purpose of and Need for the Proposed Action (Chapter 2 of the EIS) 
• Section S.4, Project Alternatives (Chapter 3 of the EIS) 
• Section S.5, Affected Environment (Chapter 4 of the EIS) 
• Section S.6, Environmental Consequences of the Proposed Action (Chapter 5 of the 


EIS) 
• Section S.7, Public Participation and Agency Consultation (Chapter 6 and Chapter 12 


of the EIS) 


S.2 Proposed Action and Preferred Alternative 
The proposed action is to construct a system that will 
safely restore delivery of water that was diverted using 
the LN Canal before the 2009 landslide. Rather than 
identify very specific proposed elements, NRCS chose to 
evaluate project alternatives at an equal level of detail in 
order to identify a preferred alternative. These project 
alternatives are listed in Section S.4, Project Alternatives. 


S.2.1 Elements of the Preferred Alternative 


NRCS has identified the Purple Alternative as the 
preferred alternative. This alternative would re-establish 
delivery of LN Canal water in the following manner: 


• Move the POD for some of the LN Canal water 
upstream to the LHPS Canal POD structure on 
the Logan River below Second Dam. 


• Reconstruct the LHPS Canal POD to 
accommodate an increase in the amount of water that could be diverted, which would 
allow water to be diverted for LN Canal shareholders and LHPS Canal shareholders. 


• Reconstruct the LHPS Canal as a box culvert between the POD and about Lundstrom 
Park/1500 North in Logan. 


What is the proposed action? 


The proposed action is to 
construct a system that will safely 
restore delivery of water that was 
diverted using the LN Canal 
before the 2009 landslide. 


Which alternative is the 
preferred alternative? 


NRCS has identified the Purple 
Alternative as the preferred 
alternative. 
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• Divert the LN Canal shares from the box culvert at Lundstrom Park/1500 North into 
a pipeline that travels under city streets and discharges to the existing LN Canal at 
about 1500 North. The box culvert would end at Lundstrom Park/1500 North, and 
LHPS Canal shares would continue to flow in the existing LHPS Canal to its 
shareholders downstream. 


• At the new 1500 North discharge point on the LN Canal, send some water to 
upstream users in a pressure pipe that is installed in the existing canal maintenance 
road. The remaining water would be discharged into the existing LN Canal for 
delivery to downstream users. 


• For LN Canal shareholders between the POD and the Laub Diversion, construct a 
10-inch-diameter pipeline in the existing canal. 


The Purple Alternative would include removing structures from 14 properties along Canyon 
Road in Logan at the toe of the historically unstable part of the Logan Bluff. NRCS could buy 
structures from willing sellers only. Although this alternative could be constructed if property 
owners are not willing to sell, any structures that remain in the unstable area would be subject 
to damage during future landslides. 


S.2.2 Structural Features of the Preferred Alternative 


The structural features of the Purple Alternative include the following: 


• Modified LHPS Canal POD structure on the Logan River just below Second Dam. 
This modification would be needed to accommodate diversion of as much as 
130 cubic feet per second (cfs), hydraulic gates, trash racks, and a fish screen. 


• Reconstruct the existing flow gage in the LHPS Canal (which is just downstream of 
the POD). 


• About 2.4 to 2.6 miles of new box culvert to convey irrigation water from the LHPS 
Canal POD to Lundstrom Park/1500 North in the existing LHPS Canal alignment. 
Preliminary calculations show that about 1.6 miles of 6-foot-wide by 6-foot-deep box 
culvert would be needed between the LHPS Canal POD and the mouth of Logan 
Canyon (called the Logan Canyon section), and about 0.8 to 1.0 mile of 12-foot-wide 
by 5-foot-deep box culvert would be needed from the Logan Golf & Country Club 
(golf course) to Lundstrom Park/1500 North. 


• A new stormwater channel for about 0.8 to 1.0 mile in the LHPS Canal alignment to 
convey stormwater. 


• Modify Cedar Heights Drive and 1500 North where they cross the LHPS Canal to 
accommodate the new box culvert. Also modify several private driveways and 
pedestrian crossings that cross the LHPS Canal and LN Canal. 


• Restore vegetation and landscaping that is removed during project construction from 
private property outside the canal easement along the LHPS Canal. 
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• A water-control structure at Lundstrom Park/1500 North to transition water from the 
box culvert to the existing open channel. The new structure would combine irrigation 
water and stormwater for conveyance downstream. 


• A new headgate structure at Lundstrom Park/1500 North to allow LN Canal water to 
be diverted into a new pressurized pipeline system running west to the LN Canal. 


• About 1.2 miles of new 42-inch-diameter pressure pipe to convey 40 cfs of LN Canal 
water from the LHPS Canal to the LN Canal. The pipeline, which would require air 
vents and a flow meter, would be routed under city streets and through and under a 
field to connect to the LN Canal at 1500 North. 


• A new water-control structure at the LN Canal to discharge water from the pipe 
system to the LN Canal system. The structure would include pressure-reducing 
valves, flow control, and energy-dissipation measures. Water would be divided at the 
structure into the existing LN Canal open channel to serve shareholders to the north 
(downstream of 1500 North) and into a pressurized pipeline system traveling to the 
south (upstream of about 1500 North). 


• About 1 mile of 10-inch-diameter pressure pipe from 1500 North to 400 North 
installed in the existing canal maintenance road. The pressure pipe, which would not 
affect the existing LN Canal, would convey about 2 cfs for use by shareholders in 
this reach. These shareholders could access water from the pressure pipe or from the 
LN Canal. Access from the canal would be available for water not taken from the 
pressure pipe and that is discharged from the pipe into the LN Canal at about 400 
North. 


• A new water-control structure to discharge water not taken directly from the pressure 
pipe into the existing LN Canal at 400 North. This water would supply the Temple 
Ditch (a LN Canal shareholder) and would provide water in the canal to the north 
(downstream) to prevent stagnant pools between 400 North and 1500 North. 


• About 1 mile of 10-inch-diameter pipe in the current LN Canal alignment between 
the LN Canal POD and the Laub Diversion at about 1100 East. This pipeline would 
carry up to 2 cfs for delivery to shareholders in this area. The POD would not need to 
be modified to accommodate the 10-inch pipeline. 


The Purple Alternative Lundstrom Park option would cost between $20.4 million and 
$22.4 million. The 1500 North option would cost between $21.5 million and $23.7 million. 
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S.3 Purpose of and Need for the Proposed Action 


S.3.1 Need for Action 


The proposed action is needed to: 


• Restore the safe delivery of water that was 
conveyed by the LN Canal before the 2009 
landslide, and 


• Address the remaining hazards associated with 
the landslide zone between about 750 East and 
1100 East. 


S.3.1.1 Restore the Safe Delivery of Water 


Since the landslide and subsequent breach of the LN Canal in 2009, the amount of water 
delivered to the LN Canal’s shareholders has been greatly reduced. A temporary system put 
in place to deliver some water to shareholders with the LN Canal also reduced the amount of 
water delivered to LHPS Canal shareholders. This temporary system, which was used in 2009 
and 2010, cannot and will not be used in the long term. The Logan & Northern Irrigation 
Company wishes to restore full delivery of water to its shareholders, and the Logan, Hyde 
Park and Smithfield Canal Company wishes to return to full delivery to its shareholders using 
the LHPS Canal. 


Before the landslide, the LN Canal diverted an average of about 60 cfs from the LN Canal 
POD just below First Dam. Since the landslide, the overall amount of both LN Canal and 
LHPS Canal shares that is being delivered has decreased by about 50%. The temporary 
system allowed the continued delivery of some water, but all shareholders experienced 
adverse effects from not receiving their full shares of water. This reduction has affected the 
financial performance of agricultural production (only 50% of the water is delivered, but 
production costs are nearly the same as they would be if 100% of the water were delivered); 
the irrigation of public land such as the golf course, parks, and school grounds; and the 
amount of water available for drinking-water exchanges downstream. 


S.3.1.2 Address the Remaining Hazards Associated with the 
Landslide Zone 


The 2009 landslide occurred in an area that has a history of slope instability. A recent 
landslide compilation map shows landslide areas in the area of the Logan Bluff south of 
US 89 in the study area (for a description of the study area, see Section S.5, Affected 
Environment). The historic landslides date back to about 1906 and have had various effects 
on the LN Canal. Several landslides caused the LN Canal to fill and overflow, and other 
landslides have caused canal breaks. The 2009 landslide resulted in loss of life. 


NRCS believes that there is a need to address the hazards that remain in the area around the 
2009 landslide site. Based on the long history of landslides in this area and the hydrology and 


Why is the proposed action 
needed? 


The proposed action is needed to 
restore the safe delivery of water 
that was conveyed by the LN 
Canal before the 2009 landslide 
and address the remaining hazards 
associated with the landslide zone 
between about 750 East and 
1100 East. 
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geologic conditions of the Logan Bluff, future landslides are likely to occur in the area. 
NRCS did not conduct any detailed geologic investigations for this EIS but instead reviewed 
historic landslide information about the area. A preliminary review of this information, 
existing conditions, and the location of structures relative to the slope indicate that the area 
where the 2009 landslide occurred, which is between about 750 East and 1100 East, 
continues to pose the greatest risk to life and property. Areas west of 750 East and east of 
1100 East are adjacent to this historic landslide zone but could also be susceptible to 
landslides in the future. However, because EWPP funds cannot be used to solve watershed or 
natural problems that existed prior to the natural disaster, NRCS is limited to addressing the 
remaining hazards associated with the 2009 landslide zone. 


Even if the proposed action addresses some risks associated with the remaining landslide 
hazards in the historic landslide zone, the proposed action would not eliminate the future 
threat of landslides, potential property damage, and loss of life in this area of the Logan Bluff. 


S.3.2 Purposes of Action 


The purposes of the proposed action are to restore safe 
water delivery capability to the LN Canal and to address 
remaining hazards in the 2009 landslide zone. 


In addition to addressing the need for and purposes of the 
proposed action, NRCS has identified a number of 
objectives that the proposed action should achieve. 


• Provide measures that are economically, socially, 
and environmentally defensible and technically 
sound. Defensibility means the extent to which an 
action is: 


o More beneficial than adverse in the extent and intensity of its environmental and 
economic effects; 


o In compliance with Federal, State, and local laws; 
o Acceptable to affected individuals and communities; 
o Effective in restoring or protecting the natural resources; 
o Complete with all necessary components included; and 
o Efficient in achieving the desired outcome. 


• Emphasize measures that are the most economical and are to be accomplished using 
the least damaging practical construction techniques and equipment that retain as 
much of the existing characteristics of the landscape and habitat as possible. 


• Meet the applicable standards and guidelines of the Revised Forest Plan for the 
Wasatch-Cache National Forest (USFS 2003) and the requirements of the special-
use permit process. 


• Avoid and minimize impacts to waters of the U.S. that are regulated under Section 
404 of the CWA. 


What are the purposes of the 
proposed action? 


The purposes of the proposed 
action are to restore safe water 
delivery capability to the LN 
Canal and to address remaining 
hazards in the 2009 landslide zone. 







Chapter S: Summary  


 


August 2011 Logan Northern Canal Reconstruction Project 
S-16 Final Environmental Impact Statement 
 


In addition to the EWPP requirements; National Forest policies, standards, and guidelines; 
and Section 404 objectives; the SLO has identified a number of objectives it wants the 
proposed action to achieve. 


1. Restore water for all canal users, which includes farmers, ranchers, Towns, and 
Cities, while optimizing safety. 


2. Promote amenities and citizen use along the canal route for recreation and aesthetic 
appreciation, including preserving or restoring vegetation. 


3. Promote secondary benefits of the rebuilt canal for the betterment of existing and 
future citizens of Cache County which include, but are not limited to, water 
conservation, improved water quality, and energy conservation. 


4. Minimize temporary and permanent impacts to private and public property, including 
roadways. 


5. Minimize unknown cost and time associated with the project and avoid unnecessary 
delay. 


6. Minimize the need for specialized construction techniques and foster competitiveness 
within the bid process. 


7. Minimize the operation and management cost for overseeing the canal system in the 
future. 


S.4 Project Alternatives 
NRCS identified a range of initial alternatives that would meet the need for and purposes of 
the proposed action. These action alternatives were: 


• Purple Alternative: LHPS Canal POD, LHPS Canal to 1500 North, west to LN Canal 
at 1500 North (the preferred alternative described in Section S.2, Proposed Action 
and Preferred Alternative) 


• Orange Alternative: LHPS Canal POD, LHPS Canal to 2900 North or 3100 North, 
west to LN Canal at 2900 North or 3100 North 


• Green Alternative: LHPS Canal POD, LHPS Canal to US 89 at canyon mouth, US 89 
to LN Canal 


• Yellow Alternative: LN Canal POD, LN Canal to Canyon Road, Canyon Road to LN 
Canal at about 400 North 


• Blue Alternative: LN Canal POD, historic LN Canal alignment to 400 North 


After a multi-step alternatives development and screening process, NRCS eliminated the 
Green and Yellow Alternatives from detailed analysis (these alternatives are discussed in 
Section S.4.4, Alternatives Considered but Eliminated from Further Study). The following 
sections summarize the No-Action Alternative and the Orange and Blue Alternatives. The 
Purple Alternative is described in Section S.2, Proposed Action and Preferred Alternative. 
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S.4.1 No-Action Alternative 


Under the No-Action Alternative, the LN Canal irrigation 
water delivery system would not be temporarily or 
permanently modified or reconstructed, and the LN Canal 
irrigation water would not be delivered to users 
downstream of the Laub Diversion (a diversion structure 
along Canyon Road at about 1100 East in Logan) using 
the LN Canal. 


The No-Action Alternative would not result in any 
physical changes to the LN Canal, LN Canal POD, LHPS 
Canal, or LHPS Canal POD. Under the No-Action 
Alternative, NRCS would not distribute funding to the 
SLO to repair the LN Canal system. The No-Action 
Alternative would not address the existing landslide area along Canyon Road in Logan. 


Because the temporary system used in 2009 and 2010 cannot and will not be used in the long 
term, the No-Action Alternative assumes that the temporary system would not be used to 
deliver LN Canal shares in the future. 


Under the No-Action Alternative, LN Canal shareholders between the existing LN Canal 
POD and the Laub Diversion would continue to receive water using the existing LN Canal. 
No more than 2 cfs would be diverted from the POD and conveyed in the canal to the Laub 
Diversion. At the Laub Diversion, unused irrigation water would be routed back to the Logan 
River. Shareholders downstream of the Laub Diversion would not receive water through the 
LN Canal. The reach of the LN Canal downstream of the Laub Diversion would be 
abandoned in place by the Logan & Northern Irrigation Company. Intact sections of the canal 
could still be used to collect and convey stormwater and water from other sources along the 
canal (such as water from seeps and springs). 


Under this alternative, it is likely that the long-term maintenance and management of the 
canal sections that are intact would become the responsibility of parties who continue to use 
the canal for conveying stormwater (that is, the Cities of Logan and North Logan, Utah State 
University [USU], the Utah Department of Transportation [UDOT], and/or Cache County). 


Because estimating how the irrigation practices of affected shareholders might change under 
a No-Action Alternative is speculative, this EIS assumes that LN Canal shareholders 
downstream of the Laub Diversion would not irrigate any of the land that was irrigated using 
LN Canal water before the 2009 landslide. This would affect the amount of land in 
agricultural production and how municipalities that rely on LN Canal shares would operate 
their irrigation systems and, possibly, other municipal systems that rely on canal water 
exchanges. 


If the No-Action Alternative were implemented, the SLO and the Logan & Northern 
Irrigation Company could seek funding from other sources in order to restore safe water 


What is the No-Action 
Alternative? 


The No-Action Alternative 
describes what would happen if 
NRCS does not supply the project 
funding and the SLO is unable to 
implement the proposed action. 
The No-Action Alternative shows 
how not restoring water delivery 
would affect the human and 
natural environment. 
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delivery to LN Canal shareholders. However, because identifying other sources of funding 
and the amounts of funding that the SLO and irrigation company might be able to secure is 
speculative, this EIS assumes that adequate funding to restore safe delivery of irrigation water 
would not be available under the No-Action Alternative. 


S.4.2 Orange Alternative 


S.4.2.1 Elements of the Orange Alternative 


If selected, the Orange Alternative would re-establish delivery of LN Canal water in the 
following manner: 


• Move the POD for the some of the LN Canal water upstream to the LHPS Canal 
POD structure on the Logan River below Second Dam (same as proposed for the 
Purple Alternative). 


• Reconstruct the LHPS Canal POD to accommodate an increase in the amount of 
water that could be diverted, which would allow water to be diverted for LN Canal 
shareholders and LHPS Canal shareholders (same as proposed for the Purple 
Alternative). 


• Reconstruct the LHPS Canal as a box culvert between the POD and either 2900 
North (2900 North option) or 3100 North (3100 North option) in North Logan. 


• Divert the LN Canal shares from the box culvert at 2900 North/3100 North into a 
pipeline that travels under undeveloped land and/or city streets and discharges to the 
existing LN Canal at 2900 North/3100 North. The box culvert would end at either 
2900 North or 3100 North, and LHPS Canal shares would continue to flow in the 
existing LHPS Canal to its shareholders downstream. 


• At the new 2900 North/3100 North discharge point on the LN Canal, send some 
water to upstream users in a pressure pipe that is installed in the existing canal 
maintenance road. The remaining water would be discharged into the existing LN 
Canal for delivery to downstream users. 


• For LN Canal shareholders between the POD and the Laub Diversion, construct a 
6-inch-diameter pipeline in the existing canal. 


Like the Purple Alternative, the Orange Alternative would include removing structures from 
14 properties along Canyon Road in Logan at the toe of the historically unstable part of the 
Logan Bluff. 
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S.4.2.2 Structural Features of the Orange Alternative 


The structural features of the Orange Alternative include the following: 


• Modified LHPS Canal POD structure on the Logan River just below Second Dam, as 
described for the Purple Alternative. 


• About 1.6 miles of new 6-foot-wide by 6-foot-deep box culvert, as described for the 
Purple Alternative. With this alternative, the 12-foot-wide by 5-foot-deep box culvert 
described for the Purple Alternative would extend for about 3.3 miles from the golf 
course to 2900 North or about 3.6 miles from the golf course to 3100 North in the 
LHPS Canal alignment. 


• A new stormwater channel for about 3.3 miles to 2900 North or 3.6 miles to 3100 
North in the LHPS Canal alignment to convey stormwater. 


• Modify Cedar Heights Drive, 1770 East, 1800 East, and Cottonwood Lane where 
these streets cross the LHPS Canal to accommodate the new box culvert. Also 
modify several private driveways and pedestrian crossings that cross the LHPS Canal 
and LN Canal. 


• Restore vegetation and landscaping that is removed during project construction from 
private property outside the canal easement along the LHPS Canal. 


• A water-control structure at either 2900 North or 3100 North to transition water from 
the box culvert to the existing open channel. The new structure would allow 
stormwater to combine with irrigation water. 


• A new headgate structure at either 2900 North or 3100 North to allow LN Canal 
water to be diverted into a new pressurized pipeline system running west to the LN 
Canal. 


• About 0.5 mile to 0.6 mile of new 36-inch-diameter pressure pipe to convey 30 cfs 
from the LHPS Canal and the LN Canal along 2900 North or 3100 North, 
respectively. The new pipeline would require air vents and a flow meter. 


• A new water-control structure at the LN Canal to discharge water from the pipe 
system to the LN Canal system. The structure would include pressure-reducing 
valves, flow control, and energy-dissipation measures. Water would be divided at the 
structure into the existing LN Canal flow to serve shareholders to the north 
(downstream of 2900 North or 3100 North) and into a pressurized pipeline system 
traveling to the south (upstream of about 2900 North or 3100 North). 


• About 2.1 miles of 26-inch-diameter pressure pipe from 2900 North to 1500 North, 
or 2.5 miles from 3100 North to 1500 North, to convey 15 cfs of irrigation water to 
upstream shareholders. This pipeline would be installed in the existing canal 
maintenance road. 
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• As described for the Purple Alternative, about 1 mile of 10-inch-diameter pressure 
pipe to deliver water to shareholders between 1500 North and 400 North. 


• As described for the Purple Alternative, a new water-control structure to discharge 
water into the existing LN Canal at 400 North. 


• As described for the Purple Alternative, about 1 mile of 10-inch-diameter pipe to 
deliver water to shareholders between the LN Canal POD and the Laub Diversion. 


The Orange Alternative would cost between $39.5 million and $43.4 million. 


S.4.3 Blue Alternative 


NRCS chose to evaluate the Blue Alternative as a result of public comments received during 
scoping (for more information about scoping, see Section S.7.1, Scoping). If selected, the 
Blue Alternative would re-establish delivery of LN Canal water in the following manner: 


• Use the existing LN Canal POD. 


• Reconstruct the LN Canal POD to accommodate a closed conduit instead of an open 
canal. 


• Reconstruct the LN Canal as a pipeline between the POD and about 400 North in 
Logan. 


• Discharge LN Canal water into the LN Canal at 400 North for delivery to 
downstream users. 


• For LN Canal shareholders between the POD and the Laub Diversion, construct a 
10-inch-diameter pipeline in the existing canal. 


Like the Purple and Orange Alternatives, the Blue Alternative would include removing 
structures from 14 properties along Canyon Road in Logan at the toe of the historically 
unstable part of the Logan Bluff. The EWPP guidelines allow NRCS to purchase structures 
using EWPP funds from willing sellers only. However, because the Blue Alternative would 
require most of the area that abuts the LN Canal along the north side of Canyon Road 
between about 750 East and 1100 East to support structural controls (see Section S.4.3.3, 
Structural Controls of the Blue Alternative), all structures would need to be removed from 
this area. If sellers are not willing, the structures would need to be condemned in order for the 
alternative to be constructed. 


The Blue Alternative is the only alternative that would restore LN Canal water delivery solely 
using the historic LN Canal alignment. Because the Logan Bluff area remains unstable, this 
alternative includes special structural measures intended to address the continued risks to life 
and property in and near this area. The Blue Alternative would not eliminate these future 
risks but proposes structural features, management controls, and structural controls that 
would address some of the risk. 


For the purpose of this alternative, NRCS defined two zones along the Logan Bluff to help 
determine specific management and structural controls. These zones, called Zone 1 and 
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Zone 2, are based on topography, landslide history, geology or soil characteristics, and 
available documentation. The Blue Alternative focuses on potential management and 
structural controls in the two zones that would provide engineered structures to ensure that 
the public would be generally protected against a pipeline failure due to a future landslide. 
Zone 2 is the historic landslide area within which structures would be purchased under the 
Purple and Orange Alternatives. 


The general structural features and management and structural controls of the Blue 
Alternative are described in the following sections. 


S.4.3.1 General Structural Features of the Blue Alternative 


The structural features of the Blue Alternative would include the following: 


• Demolish the existing LN Canal conveyance structure between the LN Canal POD 
and 400 North. 


• Modified LN Canal POD structure on the Logan River just below First Dam to 
accommodate a design flow of up to 80 cfs and a new flow-control gate. 


• About 1.7 miles of 60-inch-diameter to 72-inch-diameter steel pipe in the existing LN 
Canal alignment to convey irrigation water (using gravity flow) from the LN Canal 
POD to 400 North/600 East. 


• About 1.6 miles of a new 4-foot-wide lined drainage channel to convey stormwater 
and other water (such as water from seeps and springs) from the hillside upslope of 
the new pipeline. This channel would convey water parallel to the pipeline alignment 
and would eventually discharge into the existing irrigation canal at 400 North/600 East. 


• A top-of-slope runoff-control network consisting of a berm or other system at the top 
of the bluff to prevent stormwater runoff from traveling down the hillside. This berm 
would be about 2 feet high, would be protected from erosion, and would be about 
5,000 linear feet long. 


• A new water-control structure at about 400 North/600 East to discharge water from 
the irrigation pipe system and drainage channel to the existing LN Canal. The 
structure would include flow-control measures and energy-dissipation measures. 


• As described for the Purple and Orange Alternatives, about 1 mile of a 10-inch-
diameter pipe to deliver water to shareholders between the LN Canal POD and the 
Laub Diversion. 
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S.4.3.2 Management Controls of the Blue Alternative 


Management controls in Zones 1 and 2 would include the following: 


• A flow-detection system that would monitor flows along the length of the pipeline. In 
case of a drop in flow rate, this system could broadcast an alarm or otherwise alert 
the canal operators and local public safety agencies. The flow-detection system could 
be coordinated to activate a shutoff gate at the POD. 


• A canal management plan as required by the Water Conveyance Facilities Safety Act. 
This plan would identify the cities and counties that the canal passes through, would 
identify the canal components (such as PODs, bridges, and stormwater entry points), 
and would include a maintenance and improvement plan, information about 
insurance coverage, a slope stability assessment, a stormwater assessment, and an 
emergency response plan. The emergency response plan would explain how public 
safety and emergency response agencies would be notified in the event of an 
emergency, their respective roles in the event of an emergency, how the public would 
be protected in the event of an emergency, and how the canal would be repaired 
following an emergency. The Utah Division of Water Resources and NRCS funding 
for the Blue Alternative would also require long-term operation and maintenance 
plans and service agreements. 


• A public outreach and information plan to inform the general public and the adjacent 
landowners about the presence of the pipeline, instructions on whom to contact and 
what to do in case of an emergency associated with a future landslide, and how such 
a landslide might affect the pipeline. 


• A visual assessment plan that would identify appropriate intervals for visual 
inspections of the pipeline and pipeline corridor for evidence of landslides or other 
problems. 


• Benchmarks such as survey monuments installed along the pipeline and along the 
hillside above and below the pipeline and annual monitoring of these benchmarks to 
identify land movements. The SLO would be responsible for the recordkeeping 
associated with annual monitoring. 


• Public warning signs along the alignment with emergency phone numbers. 
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S.4.3.3 Structural Controls of the Blue Alternative 


The Blue Alternative would also require additional structural controls in Zones 1 and 2 to 
protect the pipeline against future landslides. These structural controls would include the 
following: 


• About seventy-five 36-inch-diameter drilled shaft foundations placed about every 
20 feet. These shaft foundations would be drilled to a depth of about 75 feet to 
support 1.4 miles of pipe (Zone 1 exclusive of Zone 2). These foundations would 
protect the pipeline against landslide movement since they would extend through the 
sliding mass and into stable, undisturbed material. These foundations would include 
tie-backs, which are steel bars drilled horizontally about 100 feet into the slope. 
These tie-backs would provide added lateral stability. 


• About 90 subsurface sub-horizontal drains placed about every 50 feet. These drains 
would be drilled horizontally into the uphill slope to collect and control groundwater 
that is trapped, or perched, on top of an underlying impervious layer. The drains, 
which would increase the stability of the structural controls in Zones 1 and 2, would 
extend far enough to reach the point where gravels contact the underlying finer-
grained sands and would convey groundwater to the drainage channel described in 
Section S.4.3.1, General Structural Features of the Blue Alternative. An array of five 
or six horizontal drains would be installed about 50 feet into the bluff in a fan pattern 
at each of the 90 primary drain locations. 


• Assuming that residential structures on the 14 properties would be acquired or 
condemned, a soil buttress below the pipeline would be constructed for about 
0.6 mile in Zone 2. This buttress, which would be a large mass of soil, would retain 
the slope and reduce the potential for slope failure below the pipeline. The buttress 
would consist of about 130,000 cubic yards of granular fill (gravels) placed about 
40 feet from the toe of the existing hillside and sloping upward at a ratio 1.5 to 1 
(horizontal to vertical). 


The Blue Alternative would cost between $24.1 million and $26.5 million. 


S.4.4 Alternatives Considered but Eliminated from Further Study 


NRCS considered two additional alternatives but did not evaluate them in detail because 
NRCS judged that they were not significantly different from or did not provide any 
environmental advantages over the Purple, Orange, or Blue Alternatives. The following 
sections briefly describe these alternatives and why they were eliminated from further study. 


S.4.4.1 Green Alternative 


This alternative would use the LHPS Canal POD below Second Dam and carry LN Canal and 
LHPS Canal water in a box culvert installed in the LHPS Canal to the golf course. From the 
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golf course, this alternative would carry the LN Canal water west to the existing LN Canal 
via US 89 in a pipe under the road. LN Canal water would be discharged back into the 
existing canal at about 400 North/600 East. This alternative would include continued delivery 
to LN Canal shareholders between the LN Canal POD and the Laub Diversion using a 
10-inch-diameter pipe. The Green Alternative would include purchasing structures from 14 
properties located in the historic landslide zone at the toe of the Logan Bluff as described for 
the Purple, Orange, and Blue Alternatives. 


This alternative would require extensive work under the surface of US 89, a major east-west 
highway in this part of Cache County. Parts of US 89 are designated a State and Federal 
Scenic Highway, including most of the segment that would be affected by this alternative. 
Construction activity would disrupt traffic and utility service, but these impacts would be 
temporary. Design and construction would be challenged by existing pedestrian underpasses 
on US 89 between parking lots on the south side of the highway to the USU campus on the 
north side; this might temporarily disrupt use of the underpass or might require permanently 
closing the underpass. Construction would also temporarily disrupt use of the Logan Golf & 
Country Club. 


NRCS considered two options for the Green Alternative: (1) combine the LN Canal and 
LHPS Canal water at the LHPS Canal POD just below Second Dam (as described in the first 
paragraph of this section) and deliver the water using gravity, and (2) use the LN Canal POD, 
build a small pumping plant, and pump the water up to US 89, where it would be placed in a 
pipe under the highway. NRCS eliminated the pumping option (which was also considered 
for the Purple and Orange Alternatives) because its operation and maintenance costs would 
have been $4.9 million more over the life of the project than the gravity option and it would 
have introduced a potentially noisy pumping plant into a residential area. 


Ultimately, NRCS judged that the Green Alternative did not provide any benefit over other 
alternatives in the same geographical location (the south end of the study area). The Green 
Alternative accomplished the same goal in generally the same area as the Blue Alternative, 
and, since the Blue Alternative had a lot of public support and the Green Alternative had very 
little public support, NRCS eliminated the Green Alternative from further study. 


S.4.4.2 Yellow Alternative 


This alternative would use the LN Canal POD below First Dam and carry LN Canal water in 
a pipe. The pipe would generally follow Canyon Road to 400 North. LN Canal water would 
be discharged back into the existing canal at about 400 North/600 East. This alternative 
would include continued delivery to LN Canal shareholders between the LN Canal POD and 
the Laub Diversion using a 10-inch-diameter pipe. The Yellow Alternative would include 
purchasing structures from 14 properties located in the historic landslide zone at the toe of the 
Logan Bluff as described for the Purple, Orange, Blue, and Green Alternatives. 


NRCS decided that the Yellow Alternative would not be carried forward for further study 
because it would not provide substantial benefits over the Blue Alternative, which was 
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suggested and supported by comments received during scoping. The Yellow Alternative is in 
the same general area, would use the same POD, received only moderate support during 
scoping (especially compared to the Blue Alternative), and would deliver water to the same 
location. The Yellow Alternative would include the same number of structure acquisitions in 
order to remove the risks to life and property in the historic landslide zone but would not 
address the stability of the 2009 landslide site. The Blue Alternative would provide the 
benefit of addressing some of the risk associated with the unstable area, although it would not 
completely remove future risks to life and property. 


Lastly, the construction impacts of the Yellow Alternative would be much greater than those 
from the Blue Alternative and would require relocating a sanitary sewer line, temporarily 
relocating residents living in and near the construction area for several weeks during 
construction, and closing local streets to traffic for an extended time. For these reasons, 
NRCS eliminated the Yellow Alternative from further study. 


S.5 Affected Environment 
The study area, which includes the environment that 
could be affected by the Logan Northern Canal 
Reconstruction project, is roughly bounded by 3100 
North on the north (near Hyde Park), the Logan River on 
the south (in Logan), about 600 East on the west (in 
Logan and North Logan), and about 2000 East on the east 
(in Logan and North Logan). A narrow corridor also 
extends into Logan Canyon along the Logan River to 
about Second Dam.  


Two of the project alternatives that use the LHPS Canal would require work on about 1 mile 
of canal easement on National Forest System land administered by USFS in Logan Canyon. 
From the LHPS Canal POD, the canal travels for about 0.8 mile on National Forest System 
land before reaching private land. The canal then travels for 0.4 mile on private land before 
again entering Federal land. From this point, the canal travels for another 0.2 mile before 
finally leaving National Forest System land. 


The analysis of the expected effects of each alternative focuses on the alternative alignments. 
These alignments generally follow existing canals and existing roads. The Purple Alternative 
and the 2900 North option for the Orange Alternative would each affect small areas of 
undeveloped land by constructing a new underground pipeline that would connect the LHPS 
and LN Canals. These undeveloped areas have historically been used for agriculture and do 
not support any native, undisturbed habitats. 


The following sections summarize the analysis of existing conditions and/or environments in 
Chapter 4, Affected Environment. 


What is the project study area? 


The project study area includes 
unincorporated areas of Cache 
County and parts of the cities of 
Logan, North Logan, and Hyde 
Park. 
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S.5.1 Land-Use Plans, Policies, and Controls 


This section of the EIS discusses the plans of the Cities of Logan and North Logan, Cache 
County, and USFS. 


S.5.2 Social and Economic Conditions 


• Community resources: The study area includes four elementary schools, none of 
which are adjacent to any of the alternative alignments; Utah State University and 
City of North Logan administrative facilities, which are near but not along any of the 
alternative alignments; and churches, some of which are near but not along any of the 
alternative alignments. In general, the quality of life judgments of people living in the 
study area vary based on the perceptions of individuals. The quality of life of people 
living along the canals is based on perceptions of the canals as a benefit that enhances 
their properties and/or experiences. People who do not live along the canals but who 
use them for recreation also perceive the canals as an important resource that adds to 
their overall quality of life. 


• Environmental justice: There are potential environmental justice populations 
concentrated in the southwestern part of the study area. Some of these populations 
are near the LN Canal in the developed part of Logan. 


• Economics: Compared to other areas of the nation and state, the study area had 
lower-than-average unemployment in 2010 and a higher-than-average median 
income. In 2009, the market value of irrigated crops produced in Cache County was 
$342.36 per acre. 


• Recreation: The study area includes public parks and trails along or near the 
alternative alignments, a private golf course along the LHPS Canal, and National 
Forest System land in Logan Canyon. There is unauthorized use of canals and canal 
maintenance roads for recreation. 


• Scenic beauty and landscape resources: Landforms, buildings, water, and 
vegetation contribute to the overall scenic quality of the study area. National Forest 
System land in Logan Canyon is subject to scenic quality management based on 
USFS guidelines. The scenic quality and landscape of the area ranges from 
developed/urban in Logan to rural residential in parts of Logan and North Logan to 
National Forest System land in Logan Canyon. 


• Energy: The Logan City Light and Power Department generates electricity along the 
Logan River in the study area, but most electricity is provided by Rocky Mountain 
Power. Minor amounts of energy are used along canals to pump water to areas where 
sprinkler irrigation systems are used. 
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S.5.3 Natural Resources 


• Agriculture: There are minor amounts of prime farmland (if irrigated) and locally 
important farmland in the northwest corner of the study area near the LN Canal. 
Before the 2009 landslide, 76% of the LN Canal shares were used for agriculture, 
while 33% of the LHPS Canal shares were used for agriculture. Irrigated crop 
production in the study area is dominated by alfalfa, grain, and pasture. 


• Biological resources: Habitats along the canals 
in the study area include riparian along the Logan 
River, dry canyon slope in Logan Canyon, and 
urban landscaped and agricultural land in Logan 
and North Logan. The river supports common 
native and non-native fish species. Terrestrial 
habitats support wildlife that uses canyon slopes and foothills, riparian areas, and 
agricultural land. Parts of the study area are crucial winter range for deer, elk, and 
moose and crucial summer range for moose. 


• Special-status species: The study area could support species listed under the 
Endangered Species Act (ESA) including Maguire’s primrose (Primula maguirei), 
Ute ladies’-tresses (Spiranthes diluvialis), and Canada lynx (Lynx canadensis). Only 
Maguire’s primrose is known to be present in Logan Canyon near the LHPS Canal 
POD. Several other special-status species (species that are ESA candidates, identified 
by the State or USFS as sensitive, part of conservation agreements, or USFS 
management indicator species) could be present in the study area. Of these, only 
Logan buckwheat (Eriogonum loganum) is present along the Purple and Orange 
Alternative alignments. Northern goshawk could forage in Logan Canyon but is not 
known to nest in the study area. 


• Cultural and tribal resources: Canals and POD structures are probably eligible for 
listing on the National Register of Historic Places (NRHP). The results of a 
reconnaissance-level architectural survey of buildings along the LN Canal on the 
north side of Canyon Road between about 750 East and 1100 East show that one of 
the residential structures is probably eligible for listing on the NRHP. Other buildings 
along the canals are probably also eligible. 


• Topography, soils, and geology: The topography of the study area ranges from 
steep canyon along the Logan River to valley flatlands. Topographic and geologic 
features include the Logan Bluff, the “Island,” the Lake Bonneville shoreline and 
Lake Bonneville sediments, and the East Cache fault zone. Soils are primarily 
gravelly loams and silt loams. 


• Water resources: Water resources in the study area include the Logan River, Green 
Canyon Creek, the LN and LHPS Canals, and a few wetland features. Logan River 
flows are controlled through dams in and upstream of the study area. Mapped 


What is riparian habitat? 


Riparian habitat is habitat along a 
river, stream, canal, or other 
waterway. 
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floodplains in the study area include those of the Logan River and Green Canyon 
Creek. The canal system has historically been used to convey stormwater. 
Groundwater in the area is influenced by water that leaks from the canals. There are 
several drinking water wells in the study area, but only two of these are near one or 
more alternative alignments. 


S.6 Environmental Consequences of the 
Proposed Action 


S.6.1 Impacts and Mitigation 


In summary, the project alternatives could cause adverse and/or beneficial effects to the 
following resources: 


• Land use 
• Community resources 
• Quality of life 
• Economics 
• Recreation 
• Scenic beauty and landscape resources 
• Energy 
• Utilities 


• Agriculture 
• Biological resources 
• Special-status species 
• Cultural resources 
• Topography, soils, and geology 
• Water resources 
• Noise 
• Air quality 


Table S-3 on page S-35 summarizes the specific impacts of the project alternatives and 
identifies potential ways to mitigate some of the impacts. None of the adverse effects that are 
expected would be significant. 
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S.6.2 Cumulative Effects 


The CEQ NEPA regulations (40 CFR 1500–1508) 
require consideration of cumulative effects that could 
result from each project alternative. Specifically, the 
regulations require an analysis of how the identified 
adverse effects of each alternative would contribute to 
cumulative effects on the affected resources. 


In general, if an alternative would not cause direct or 
indirect impacts on a resource, it would not contribute to 
a cumulative impact on the resource. The analyses found that the alternatives could have 
permanent effects on the following resources: 


• Land use (all action alternatives) 
• Community resources, quality of life, and scenic beauty (all action alternatives) 
• Recreation (Purple and Orange Alternatives) 
• Agriculture (Purple and Orange Alternatives) 
• Biological resources (all action alternatives) 
• Cultural resources (all action alternatives) 
• Geology (all alternatives) 
• Water resources (all action alternatives) 


None of these permanent effects are significant, but some are unavoidable. The cumulative 
effects analysis generally did not consider construction effects because they would be 
temporary. 


To evaluate cumulative effects, NRCS identified a reasonable geographic area for the 
analysis and identified the past, present, and reasonably foreseeable actions that might affect 
the natural and built environment in ways that are similar to the proposed action. For the 
purpose of this analysis, the area of focus is Cache Valley and Logan Canyon up to Third 
Dam. 


NRCS considered the following past, present, and reasonably foreseeable actions in its 
cumulative effects analysis: 


• Regional growth 
• Groundwater development 
• Large-scale road construction 
• Stormwater management 


The cumulative effects analysis considers land use; community resources, quality of life, 
landscape resources, and scenic beauty; recreation; agriculture; biological resources; cultural 
resources; geologic hazards; water resources; and air quality. The conclusions in Section 5.5, 
Cumulative Effects, show that none of the alternatives would cause or contribute to 
cumulative effects in the study area. 


What are cumulative effects? 


Cumulative effects are the resulting 
impacts from the proposed action 
combined with impacts from other 
past, present, and reasonably 
foreseeable future actions. 
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S.6.3 Hazard Potential of Each Alternative 


The NRCS General Manual states that an EIS must include a description of the hazard 
potential of each alternative. Section 5.6, Hazard Potential of Each Alternative, discusses the 
hazard potential of the No-Action, Purple, Orange, and Blue Alternatives. In general, NRCS 
found that the following hazards could be associated with any of the alternatives: 


• Flooding from a lack of adequate canal 
maintenance 


• Flooding from combined stormwater and 
irrigation water flows and insufficient 
downstream canal capacity 


• Damage to property and people from future 
landslides along the Logan Bluff 


• Flooding from potential surface fault rupture 
where the canals cross the East Cache fault zone 


• Flooding from seismically induced ground shaking, liquefaction, landslides, and 
subsidence 


• Damage to property and people or flooding from rock fall in Logan Canyon 


Additionally, the Orange Alternative would present a hazard from flooding associated with 
Green Canyon Creek. 


S.6.4 Permits and Approvals 


In addition to EWPP requirements and mitigation measures that might be identified as part of 
this EIS, construction of the action alternatives would require the following permits or 
authorizations: 


• Special-use permit from USFS for work on land administered by USFS (Purple and 
Orange Alternatives). 


• CWA Section 404 authorization for modifying the LHPS and LN Canals and PODs. 
If USACE determines that the activity requires an individual permit, then a separate 
Section 401 water quality certification would also be required (all action 
alternatives). 


• Compliance with the Clean Water Act Section 402 National Pollutant Discharge 
Elimination System (NPDES) general permit for construction-related stormwater 
discharges (file a Notice of Intent and compile a Storm Water Pollution Prevention 
Plan [SWPPP]) (all action alternatives). 


• National Historic Preservation Act (NHPA) Section 106 concurrence and 
Memorandum of Agreement with the State Historic Preservation Officer (SHPO) for 


What is a surface fault rupture? 


A surface fault rupture is the 
displacement seen on the ground 
surface when the sides of the fault 
have moved up or down as a result 
of a large earthquake. 







 Chapter S: Summary 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement S-31 
 


modifying the LHPS Canal POD, LHPS and LN Canals, and possibly the LN Canal 
POD (all action alternatives). 


• Stream alteration permit from the Utah Division of Water Rights for modifying the 
PODs (all action alternatives). 


• Antidegradation review by the Utah Division of Water Quality for potential impacts 
to the Logan River (all action alternatives). 


• Letter of map revision or map amendment from Cache County and the Federal 
Emergency Management Agency (FEMA) for effects to mapped floodplains (Orange 
and Blue Alternatives). 


• Construction easements from UDOT (US 89), the City of Logan and City of North 
Logan (city streets and other city property), USU, and property owners along the 
LHPS and LN Canals (all action alternatives). 


In all cases, the SLO or its contractors would be responsible for obtaining the authorizations 
ensuring compliance with any conditions of permit approval. 


S.7 Public Participation and Agency Consultation 


S.7.1 Scoping 


NRCS conducted scoping for the EIS according to the 
NEPA guidelines and NRCS guidance. Scoping activities 
included a public meeting on August 11, 2010; 
correspondence with interested persons, organizations, 
and Federal, State, and local agencies, including Native 
American tribal organizations; and an agency scoping 
meeting on August 11, 2010. 


The scoping period for the Logan Northern Canal 
Reconstruction project began on July 22, 2010, with a Notice of Intent to prepare an EIS 
advertised in the U.S. government’s Federal Register. The Notice of Intent was also 
published in the local newspaper, the Logan Herald Journal. 


The scoping period ran from July 22 to August 31, 2010. NRCS received over 100 individual 
comments during scoping. These comments primarily focused on project options (or 
alternatives) but also addressed potential impacts on recreational use of the canals; fish, 
wildlife, and plant resources along the canals; socioeconomic conditions of individuals and 
the region; public safety; and water rights. Several people also commented on the project 
schedule and the process and administration of the EWPP. 


NRCS used information gathered during the scoping process to identify project alternatives 
and to identify subjects that require specific focus in the EIS. Appendix A, Scoping Summary 
Report, contains the entire scoping summary report. 


What is scoping? 


Scoping is an early and open 
process for determining the scope 
of issues to be addressed and for 
identifying the significant issues 
related to a proposed action. 







Chapter S: Summary  


 


August 2011 Logan Northern Canal Reconstruction Project 
S-32 Final Environmental Impact Statement 
 


S.7.2 Agency Consultation 


NRCS is currently consulting with the following agencies: 


• Utah SHPO under Section 106 of the National Historic Preservation Act 


• Tribal organizations under government-to-government consultation guidelines 


• U.S. Fish and Wildlife Service (USFWS) and Utah Division of Wildlife Resources 
under the Fish and Wildlife Coordination Act 


Once a preferred alternative is selected, NRCS and the SLO will initiate informal or formal 
consultation with other agencies as needed to support the permits and approvals listed in 
Section S.6.4, Permits and Approvals. 


USFS and USACE are participating in the EIS process as cooperating agencies. NRCS has 
consulted and will continue to consult with representatives of these agencies throughout the 
EIS process. 


S.7.3 Public Review of the Draft EIS 


NRCS held a public meeting for the Draft EIS on March 31, 2011, at Bridgerland Applied 
Technology College West Campus, 1000 West 1400 North, Logan, Utah. The meeting used 
an open-house format. NRCS invited people to attend any time between 5:30 PM and 
7:30 PM. People who attended the meeting provided written comments or oral comments to a 
court reporter. Additionally, NRCS gave a presentation about the Draft EIS at a joint council 
meeting (a meeting of the Cache County Council and councils of the Cities of Logan, North 
Logan, Hyde Park, and Smithfield) on March 29, 2011, at 7 PM in the Cache County Council 
Chambers. 


NRCS encouraged comments on the Draft EIS through e-mail and U.S. mail as well as at the 
public meeting. The official Draft EIS comment period ran from March 17, 2011, to May 2, 
2011. NRCS received a total of 58 individual comment letters, e-mails, comment forms, or 
oral comments (which were recorded at the open house by a court reporter). Table S-2 
summarizes the number of scoping comments received by affiliation.  


Table S-2. Draft EIS Comments Received by 
Affiliation 


Affiliation  Number Percent of Total 


Individual  51  88% 
Federal or State agency  4  7% 
Local government  3  5% 


Many of the comments were specific to the options presented during scoping. Other 
comments focused on the alternatives studied in the Draft EIS and conclusions about the 
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alternatives, potential effects on the environment, and potential effects on hydropower 
generation. The following list summarizes the general categories of comments that NRCS 
received on the Draft EIS. See Chapter 12, Comments on the Draft EIS, for copies of the 
comments received. 


• Alternatives: comments regarding options not studied in detail, general support for 
specific alternatives, and general opposition to specific alternatives 


• Preference to leave affected canals open for reasons related to recreation, quality of 
life, and wildlife 


• Concern regarding vegetation removal along affected canals and how that might 
affect quality of life and habitat along the canals 


• Concern regarding loss of recreational use of canal easements 


• Concern regarding safety of canal system (safe conveyance of water and emergency 
response planning), especially in areas that are historically unstable 


• Comments about the potential effects of changed Logan River flows on hydropower 
generation by the City of Logan and on the river ecosystem 


• Comments about the value of hydropower generation 


• Concerns and questions regarding the removal of structures from 14 properties that 
are in an area of historic landslide activity 


• Comments regarding project costs and project funding 


• Comments about canal system management and concern about statements by and 
planning of canal companies 


• Concern about continued service to shareholders along the LN Canal upstream of 
about 400 North 


• Comments about the alternatives’ technical details such as pipe sizes, queues, and 
materials 


• Disagreement with conclusions presented in the Draft EIS 


• Comments regarding acquisition of easements to complete construction 


• Comments about community disruption 


• Comments about changes related to secondary benefits such as stormwater 
conveyance and seepage 


• Comments about stabilizing the landslide area along the Logan Bluff 


NRCS used the information gathered through the Draft EIS comments to make changes to 
this Final EIS as appropriate. 
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Table S-3. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Long-Term or Permanent Impacts on Land Use 


General Land Use None. Permanent easements from about 2.6 acres of land for 
the pipeline between the LHPS Canal and LN Canal, in 
about 4,000 linear feet of local roads, and from about 10 
properties along the LHPS Canal. 


Convert 14 properties from residential use to use-
restricted undeveloped land. 


None proposed. Permanent easements from about 3.6 acres of land for the 
pipeline between the LHPS Canal and LN Canal, in about 
3,100 linear feet of local roads, and from about 27 
properties along the LHPS Canal. 


Convert 14 properties from residential use to use-restricted 
undeveloped land. 


None proposed. Convert 14 properties from residential use to use-restricted 
undeveloped land. 


None proposed. 


Land-Use Plans, Policies, 
and Controls 


None. Would require new USFS special-use permit. None proposed. Would require new USFS special-use permit. None proposed. None. None proposed. 


Long-Term or Permanent Impacts on Social and Economic Conditions 


Community Resources None. Modification of one road-crossing structure. 


Acquire 14 at-risk properties along Canyon Road and 
relocate residents. 


None proposed. Modification of four road-crossing structures. 


Acquire 14 at-risk properties along Canyon Road and 
relocate residents. 


None proposed. Acquire 14 at-risk properties along Canyon Road and relocate 
residents. 


None proposed. 


Quality of Life Shareholders along LN Canal would 
not be able to access water from the 
canal system; some consider open 
canals a safety risk, others consider 
them a social amenity. 


Enclose about 1 mile of LN Canal and 2.4 to 2.6 miles of 
LHPS Canal. Adjacent property owners and other area 
residents might view enclosure as positive or negative. 


Improve safety by removing structures from 14 at-risk 
properties along Canyon Road. 


Allow agricultural production to continue. 


None proposed. Enclose about 3.1 or 3.4 miles of LN Canal and 4.9 or 
5.2 miles of LHPS Canal. Adjacent property owners and 
other area residents might view enclosure as positive or 
negative. 


Improve safety by removing structures from 14 at-risk 
properties along Canyon Road. 


Allow agricultural production to continue. 


None proposed. Enclose about 1.7 miles of LN Canal. Adjacent property 
owners and other area residents might view enclosure as 
positive or negative. 


Repair the 2009 landslide site and address some of the 
instability along the LN Canal alignment, which could 
improve safety. 


Further improve safety by removing structures from 14 at-risk 
properties along Canyon Road. 


Allow agricultural production to continue. 


None proposed. 


Economics No shareholder access to water 
from the canal system. 


About $21 million in lost 
agricultural revenue over 50 years. 


No adverse effects. 


Could provide opportunity for some shareholders to 
switch from flood irrigation to sprinkler irrigation 
between 400 North and 1500 North along the LN Canal. 
Otherwise the energy cost associated with pumping 
would remain the same. 


None proposed. No adverse effects. 


Would provide opportunity for shareholders to switch from 
flood irrigation to sprinkler irrigation between 400 North 
and 2900 North or 3100 North along the LN Canal. This 
would result in an energy savings of about $48,000 per 
year associated with no pumping costs.  


None proposed. None. None proposed. 


Recreation None. Canal structures would be constructed on or would cross 
National Forest System land, Logan Golf & Country Club, 
Ray Hugie Park, Lundstrom Park, and Bonneville 
Shoreline Trail. 


Loss of unauthorized recreation use of LHPS Canal. 


None proposed. Canal structures would be constructed on or would cross 
National Forest System land, Logan Golf & Country Club, 
Ray Hugie Park, Lundstrom Park, Riverside Trail, and 
Bonneville Shoreline Trail. 


Loss of unauthorized recreation use of LHPS Canal. 


None proposed. Would not affect any formal recreation resources and would 
probably not affect unauthorized use of the LN Canal 
easement between the LN Canal POD and 400 North. 


None proposed. 


Scenic Beauty and 
Landscape Resources 


Potential aesthetic degradation due 
to loss of irrigation practices and 
less-scenic land development. 


Would modify the LHPS Canal, a change that would be 
noticeable to people living and recreating along the 
affected canal reach. 


Removing the structures from 14 properties would affect 
the appearance of the affected area. 


None proposed. Same as Purple Alternative. None proposed. Would modify the LN Canal between the POD and 400 North, 
a change that would be noticeable to people living along this 
reach. 


Removing the structures from 14 properties and constructing 
a soil buttress would significantly affect the appearance of 
the area. 


None proposed. 
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Table S-3. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Energy Potential energy savings from 
decreased pumping from the canal 
system; potential increased energy 
consumption from accessing other 
water sources; no effect to water 
available to Logan City Light and 
Power. 


Minor energy conservation benefits if shareholders along 
the LN Canal between 400 North and 1500 North choose 
to convert to pressurized systems. 


Could cause minor effects to power generation at the 
Logan City Light and Power Hydro 2 facility if the City and 
Logan & Northern Irrigation Company do not reach an 
agreement. 


None proposed. Substantial energy conservation benefits because 
shareholders could use the pressurized line along the LN 
Canal between 1500 North and 2900 North/3100 North 
instead of pumping. 


Could cause minor effects to power generation at the 
Logan City Light and Power Hydro 2 facility if the City and 
Logan & Northern Irrigation Company do not reach an 
agreement. 


None proposed. None. None proposed. 


Long-Term or Permanent Impacts on Natural Resource Conditions  


Agriculture Decrease agricultural production. 


Shareholder access to irrigation 
water from the LN Canal system 
would not be restored. 


Permanent loss of 0.3 acre of irrigated farmland. None proposed. 2900 North option would cause the loss of about 3.0 acres 
of irrigated farmland and about 0.1 acre of nonirrigated 
farmland. The 3100 North option would not cause the loss 
of any farmland. 


None proposed. None. None proposed. 


Biological Resources – 
Habitat, Vegetation, and 
Wildlife 


Potential spread of noxious weeds 
affecting habitat on or near the 
nonmaintained canal alignment 
and the landslide area that would 
not be repaired. 


Permanent loss of riparian vegetation at the LHPS Canal 
POD. 


Potential entrapment of fish at the LHPS Canal POD. 


Permanent loss of vegetation along the LHPS Canal 
between the golf course and Lundstrom Park/1500 North. 


Loss of use of the open canal by locally common wildlife 
during the irrigation season between the LHPS Canal POD 
and Lundstrom Park/1500 North. 


Use native riparian plants for restoration 
where possible. 


Modification of the LHPS Canal POD structure 
would include a device to prevent fish from 
entering the canal or from becoming trapped 
at the POD structure. 


Modifications to the LHPS Canal would include 
components that would allow the installation 
of low-flow irrigation systems to serve land in 
the canal easement. 


Permanent loss of riparian vegetation at the LHPS Canal 
POD. 


Potential entrapment of fish at the LHPS Canal POD. 


Permanent loss of vegetation along the LHPS Canal 
between the golf course and 2900 North/3100 North. 


Loss of use of the open canal by locally common wildlife 
during the irrigation season between the LHPS Canal POD 
and 2900 North/3100 North. 


Same as Purple Alternative. Permanent loss of riparian vegetation at the LN Canal POD. 


Potential entrapment of fish at the LN Canal POD. 


Permanent loss of vegetation along the LN Canal between 
the POD and 400 North. 


Loss of use of the open canal by locally common wildlife 
during the irrigation season between the LN Canal POD and 
400 North. 


Use native riparian plants for restoration 
where possible. 


Modification of the LN Canal POD structure 
would include a device to prevent fish from 
entering the canal or from becoming trapped 
at the POD structure. 


Modifications to the LN Canal would include 
components that would allow the installation 
of low-flow irrigation systems to serve land in 
the canal easement. 


Cultural and Tribal 
Resources 


None. Modify potentially NRHP-eligible structures including the 
LHPS Canal POD, 2.4 to 2.6 miles of the LHPS Canal, and 
1 mile of the LN Canal. 


Remove one NRHP-eligible residential structure from 
along Canyon Road; requires consultation with Utah SHPO 
to verify eligibility. 


NRCS/SHPO Memorandum of Agreement 
{MOA) will specify required mitigation. 


Modify potentially NRHP-eligible structures including the 
LHPS Canal POD, between 4.9 and 5.2 miles of the LHPS 
Canal, and 1 mile of the LN Canal. 


Remove one NRHP-eligible residential structure from along 
Canyon Road; requires consultation with Utah SHPO to 
verify eligibility. 


Same as Purple Alternative. Modify potentially NRHP-eligible structures including the LN 
Canal POD and 1.7 miles of the LN Canal. 


Remove one NRHP-eligible residential structure from along 
Canyon Road; requires consultation with Utah SHPO to verify 
eligibility. 


Same as Purple Alternative. 


 Topography, Soils, and 
Geology  


None. None. None proposed. None. None proposed. Topographic impacts from regrading the 2009 landslide area 
and constructing the 0.5-mile-long soil buttress. 


No impacts to soils or geology. 


None proposed. 


Water Resources – Surface 
Waters: Logan River and 
Green Canyon Creek 


Connection between Logan River 
and Smithfield Creek would not be 
restored. 


Logan River would continue to 
receive return flow from irrigation 
diversion above Laub Diversion. 


Minor effect to the Logan River at the LHPS Canal POD. 


Enclose 2.4 to 2.6 miles of the LHPS Canal. 


Place 1 mile of the LN Canal in a pipe outside the canal 
easement between 400 North and 1500 North. 


Place 1 mile of the LN Canal in a pipe between the LN 
Canal POD and the Laub Diversion. 


Potential effect to Logan River flow downstream of the 
LHPS Canal POD. 


Develop and implement a plan to determine 
an irrigation season flow requirement for the 
Logan River below the LHPS Canal POD. This 
requirement would be part of a special-use 
permit for operating the Purple Alternative on 
USFS-administered land. 


Minor effect to the Logan River at the LHPS Canal POD. 


Enclose between 4.9 and 5.2 miles of the LHPS Canal. 


New culvert would cross over Green Canyon Creek. 


Place 3.1 to 3.4 miles of the LN Canal in a pipe outside the 
canal easement. 


Place 1 mile of the LN Canal in a pipe between the LN Canal 
POD and the Laub Diversion. 


Potential effect to Logan River flow downstream of the 
LHPS Canal POD. 


Same as Purple Alternative. Minor effect to the Logan River at the LN Canal POD. 


Enclose about 1.7 miles of the LN Canal. 


None proposed. 







 Chapter S: Summary 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement S-37 
 


Table S-3. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Water Resources – Water 
Quality 


None. Potential improvement of irrigation water quality in LN 
and LHPS Canals due to separating stormwater from 
irrigation water in 0.8 to 1.0 mile of the LHPS Canal and 
about 2 miles of the LN Canal.  


None proposed. Potential improvement of irrigation water quality in LN and 
LHPS Canals due to separating stormwater from irrigation 
water in about 4.1 to 4.4 miles of the LHPS Canal and in 
about 4.1 to 4.4 miles of the LN Canal. 


None proposed. Potential improvement of irrigation water quality in LN Canal 
due to separating stormwater from irrigation water between 
the LN Canal POD and about 400 North. 


None proposed. 


Water Resources – 
Stormwater 


Beneficial effect because of 
increased stormwater capacity of 
the LN Canal. 


Increase LN Canal stormwater capacity in the LN Canal 
between the LN Canal POD and the Laub Diversion and 
between 400 North and 1500 North. 


Separate stormwater system in LHPS Canal alignment 
and combined irrigation and stormwater system in the LN 
Canal would require maintenance as a stormwater 
facility. 


Develop a stormwater management and 
maintenance program for the LHPS Canal 
between the Logan Golf & Country Club and 
Lundstrom Park/1500 North and the LN Canal 
between the LN POD and 1500 North. 


Increase LN Canal stormwater capacity in the LN Canal 
between the LN Canal POD and the Laub Diversion and 
between 400 North and either 2900 North or 3100 North. 


Separate stormwater system in LHPS Canal alignment and 
combined irrigation and stormwater system in the LN Canal 
would require maintenance as a stormwater facility. 


Develop a stormwater management and 
maintenance program for the LHPS Canal 
between the Logan Golf & Country Club and 
2900 North or 3100 North and the LN Canal 
between the LN Canal POD and 2900 North or 
3100 North. 


Separate stormwater system in LN Canal alignment would 
require maintenance as a stormwater facility. 


Develop a stormwater management and 
maintenance program for the LN Canal 
between the LN Canal POD and 400 North. 


Water Resources – 
Floodplains 


None. None. None proposed. Construction of box culvert in LHPS Canal alignment 
through the Green Canyon Creek Zone A floodplain 
(designed to avoid adverse effects). 


Construction of the 2900 North connecting pipe would 
cross the Green Canyon Creek Zone A floodplain (designed 
to avoid adverse effects). 


None proposed. Construction of new LN Canal POD in Logan River Zone A2 
floodplain (designed to avoid adverse effects). 


None proposed. 


Water Resources – 
Groundwater 


About 4,000 acre-feet of canal 
water per year no longer lost from 
seepage. 


About 7,400 acre-feet of irrigation water would no longer 
be lost to seepage due to canal enclosures, resulting in a 
3% reduction in annual groundwater recharge. 


None proposed. About 13,000 acre-feet of irrigation water would no longer 
be lost to seepage due to canal enclosures, resulting in a 
6% reduction in annual groundwater recharge. 


None proposed. About 1,300 acre-feet of irrigation water would no longer be 
lost to seepage due to canal enclosures, resulting in a 0.5% 
reduction in annual groundwater recharge. 


None proposed. 


Water Resources – Public 
Water Supply  


None. Would cross one drinking water source protection Zone 1 
and five Zone 4s; operation of the system would not affect 
any drinking water source protection zone. 


None proposed. Same as Purple Alternative. None proposed. Construction of the soil buttress would be within one 
drinking water source protection Zone 1. 


None proposed. 


Water Resources – Water 
Use and Water Rights 


Limited shareholder use of water 
from the LN Canal. 


Conservation of 7,400 acre-feet of water per year due to 
canal enclosures. 


Provide opportunities for shareholders along about 1 mile 
of the LN Canal to convert from flood to sprinkler 
irrigation, which would conserve water. 


 


None proposed. Conservation of 13,000 acre-feet of water per year due to 
canal enclosures. 


Provide opportunities for shareholders along between 3.1 
and 3.4 miles of the LN Canal to convert from flood to 
sprinkler irrigation, which would conserve water. 


 


None proposed. Conservation of 1,300 acre-feet of water per year due to canal 
enclosure. 


None proposed. 


Construction Impacts 


Land Use None. About 158 construction easements required on public 
land, private residential/agricultural land, and private 
nonagricultural land. 


None proposed. About 354 construction easements required on public land, 
private residential/agricultural land, and private 
nonagricultural land. 


None proposed. About 63 construction easements required on public land and 
private residential/agricultural land. 


None proposed. 


Social and Economic 
Environment – 
Community Resources, 
Quality of Life, and Scenic 
Beauty 


None. Short-term, construction-related effects such as noise, 
dust, and traffic interruptions. 


Develop a plan that specifies acceptable work 
hours and days, describes how access to 
private properties and businesses would be 
maintained, and describes how the contractor 
would communicate with area residents. 


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 


Social and Economic 
Environment – 
Environmental Justice 


None. Temporary effects to four block groups of low-income 
populations and three blocks of minority populations; 
effects would be the same as those on non–
environmental justice populations. 


None proposed. Temporary effects to four block groups of low-income 
populations and four blocks of minority populations; effects 
would be the same as those on non–environmental justice 
populations. 


None proposed. Temporary effects to one low-income block group; effects 
would be the same as those on non–environmental justice 
populations. 


None proposed. 
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Table S-3. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Social and Economic 
Environment – Economics 


None. Short-term benefit to local economy during construction. None proposed. Same as Purple Alternative. None proposed. Same as Purple Alternative. None proposed. 


Social and Economic 
Environment – Recreation 


None. Construction activities along the canal alignments might 
temporarily affect use of or access to the Riverside Trail 
along the Logan River, USFS-administered land, 
Bonneville Shoreline Trail, Ray Hugie Park, the golf 
course, and Lundstrom Park. 


Could temporarily interrupt water delivery to golf course 
if construction takes place during irrigation season. 


Would temporarily affect unauthorized recreation use of 
the maintenance roads along both canals.  


Work with Logan Golf & Country Club to 
ensure that this facility remains accessible 
during construction and that water delivery 
during construction meets the golf course 
operator’s turf irrigation needs. 


Work with the City of Logan to ensure that 
Lundstrom Park remains accessible during 
construction and that construction areas are 
fenced to prevent park users from accessing 
potentially unsafe work areas. 


Place signs on the segment of the Bonneville 
Shoreline Trail that would be affected to 
inform the public of the work schedule, work 
activity, and potential temporary trail closures 
and detours. 


Construction activities along the canal alignments might 
temporarily affect use of or access to the Riverside Trail 
along the Logan River, USFS-administered land, Bonneville 
Shoreline Trail, Ray Hugie Park, the golf course, Lundstrom 
Park, pocket parks between 2950 North and 3100 North, 
and Elk Ridge Park. 


Could temporarily interrupt water delivery to golf course if 
construction takes place during irrigation season. 


Would temporarily affect unauthorized use of the 
maintenance roads along both canals. 


Work with Logan Golf & Country Club to 
ensure that this facility remains accessible 
during construction and that water delivery 
during construction meets the golf course 
operator’s turf irrigation needs. 


Work with the City of Logan to ensure that 
Lundstrom Park remains accessible during 
construction and that construction areas are 
fenced to prevent park users from accessing 
potentially unsafe work areas. 


Place signs on the segment of the Bonneville 
Shoreline Trail that would be affected to 
inform the public of the work schedule, work 
activity, and potential temporary trail closures 
and detours. 


Work with the City of North Logan to ensure 
that Elk Ridge Park remains accessible during 
construction and that construction areas are 
fenced to prevent park users from accessing 
potentially unsafe work areas. 


Construction activities along the LN Canal alignment might 
temporarily affect use of or access to public recreation areas 
along the Logan River and the Boulevard Trail. 


Would temporarily affect unauthorized use of the 
maintenance road along the LN Canal. 


None proposed.  


Social and Economic 
Environment – Energy 


None. Construction activities would require energy and fuel for 
equipment. 


None proposed. Same as Purple Alternative. None proposed. Same as Purple Alternative. None proposed. 


Social and Economic 
Environment – Utilities 


None. Construction activities could affect utilities and/or require 
temporary utility service interruptions. 


Contact Blue Stakes and utility owners to 
ensure that impacts to utilities and utility 
service are minimized during construction. 


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 


Natural Resources – 
Agriculture 


None. Temporarily affect use of irrigated and nonirrigated 
farmland in some areas along the alternative alignment 
by restricting access or temporarily using farmland for 
construction staging. 


If construction occurs during irrigation season, could 
disrupt irrigation water service to LHPS Canal and LN 
Canal shareholders. 


If necessary, work with the Logan & Northern 
Irrigation Company; the Logan, Hyde Park and 
Smithfield Canal Company; the Cities of Logan 
and North Logan; USU; and other canal 
companies as appropriate to identify ways that 
the shareholders’ allocated water can be 
delivered during construction. 


Same as Purple Alternative. Same as Purple Alternative. None. None proposed. 
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Table S-3. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Natural Resources – 
Biological Resources 


None. Construction activities would require removing riparian 
vegetation at the LHPS Canal POD on the Logan River and 
upland and landscaped vegetation along the canal 
alignments. 


Modifications to the LHPS Canal POD could temporarily 
affect aquatic habitat in the Logan River. 


Temporary effects to locally common wildlife. 
Construction and restoration activities could contribute to 
the spread of noxious weeds. 


Prepare a site-specific construction-
management plan that addresses how 
construction near or in the Logan River would 
take place. 


Define a work zone along the alternative 
alignment within which all activity would take 
place. Provide extra protection measures for 
sensitive areas such as private residential 
landscaping and public parks to ensure that 
impacts to surrounding vegetation are 
avoided. 


Apply best management practices (BMPs) to 
ensure that construction does not introduce 
noxious weeds or invasive species and does 
not cause the spread of existing populations of 
noxious weeds or invasive species. 


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 


Natural Resources – 
Special-Status Species 


None. Construction could damage a known population of Logan 
buckwheat in Logan Canyon. 


Construction could disturb birds protected under the 
Migratory Bird Treaty Act. 


Construction could disturb nesting bald eagles, if any are 
present in Logan Canyon. 


Verify extent of Logan buckwheat populations 
in order to avoid them during construction 
activities. 


If construction activities occur between April 
10 and August 31, conduct survey for nesting 
migratory birds in the work areas; if nesting 
migratory birds are found, protect active nests 
from construction activities until the young 
have fledged. 


If construction activities occur during 
December to February in Logan Canyon, 
coordinate with USFWS to determine if a 
survey for bald eagles is needed. If a survey is 
needed, the results would determine whether 
construction restrictions are imposed to 
protect nesting bald eagles. 


Same as Purple Alternative. Same as Purple Alternative. Construction could disturb birds protected under the 
Migratory Bird Treaty Act. 


If construction activities occur between April 
10 and August 31, conduct survey for nesting 
migratory birds in the work areas; if nesting 
migratory birds are found, protect active nests 
from construction activities until the young 
have fledged. 


Natural Resources – 
Cultural and Tribal 
Resources 


None. No additional effects to NRHP-eligible or listed resources 
not already identified as permanent effects under Long-
Term or Permanent Impacts on Natural Resource 
Conditions, Cultural and Tribal Resources above in this 
table for the Purple Alternative.  


In the event of an unanticipated discovery of 
archaeological materials during construction, 
work would cease and Cache County or its 
contractor would contact the NRCS Cultural 
Resources Specialist. NRCS would investigate 
the discovery and would enter into 
consultation per 36 CFR 800.6 to develop the 
appropriate methods for treating the 
discovery. 


No additional effects to NRHP-eligible or listed resources 
not already identified as permanent effects under Long-
Term or Permanent Impacts on Natural Resource Conditions, 
Cultural and Tribal Resources above in this table for the 
Orange Alternative. 


Same as Purple Alternative. No additional effects to NRHP-eligible or listed resources not 
already identified as permanent effects under Long-Term or 
Permanent Impacts on Natural Resource Conditions, Cultural 
and Tribal Resources above in this table for the Blue 
Alternative. 


Same as Purple Alternative. 


Natural Resources – 
Topography, Soils, and 
Geology 


None. Construction activities would disturb more than 1 acre 
and require soil protection and erosion-control measures 
and restoration for compliance with CWA Section 402. 


None proposed. Same as Purple Alternative. None proposed. Construction activities would disturb more than 1 acre and 
require soil protection and erosion-control measures and 
restoration for compliance with CWA Section 402. 


Construction activities would affect the topography of the 
Logan Bluff along the LN Canal. 


None proposed. 
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Table S-3. Comparison of Alternatives – Summary of Impacts and Potential Mitigation Measures 


Subject 


No-Action Alternative Purple Alternative Orange Alternative Blue Alternative 


Effects Effects Potential Mitigation  
Measures Effects Potential  


Mitigation Measures Effects Potential  
Mitigation Measures 


Natural Resources – Water 
Resources 


None. Potential impacts to the Logan River channel and stream 
bank during construction of the LHPS Canal POD structure 
depending on the final design of the POD structure. 
Construction activity would require compliance with 
Sections 401 and 404 of the CWA and would require a 
USFS special-use permit. 


Potential impacts to the jurisdictional wetland along 
1500 North if the wetland is not avoided. 


Potential inability to use the canals for stormwater 
conveyance during construction if temporary conveyance 
measures are not implemented. 


Potential effects to the City of Logan’s 700 North well if 
construction disturbs the well head. Potential 
interruption in delivery of irrigation water to shareholders 
during construction. 


Prepare a site-specific construction-
management plan that addresses how 
construction near or in the Logan River would 
take place. 


Protect the wetland along 1500 North by 
excluding all equipment from the area, not 
storing materials in the area, and ensuring 
that construction workers know to avoid the 
area. The contractor would fully fence the 
area. Wetland hydrology outside the 
delineated wetland would also be protected 
from excavation or other ground-disturbing 
activities. The boundaries of the wetland area 
would be shown on construction plans. 


Develop a temporary stormwater-conveyance 
plan for the canals during construction. 


Construction plans would identify the location 
of the 700 North well head, and the 
construction contractor would ensure that the 
well head is protected from disturbance during 
construction. 


Develop an irrigation-water-delivery plan for 
the LHPS Canal if construction occurs during 
the irrigation season. 


Potential impacts to the Logan River channel and stream 
bank during construction of the LHPS Canal POD structure 
depending on the final design of the POD structure. 
Construction activity would require compliance with 
Sections 401 and 404 of the CWA and would require a USFS 
special-use permit. 


Potential inability to use the canals for stormwater 
conveyance during construction if temporary conveyance 
measures are not implemented. 


Potential effects to the Green Canyon Creek floodplain if 
materials and equipment are stored in the floodplain. 


Potential effects to the City of Logan’s 700 North well if 
construction disturbs the well head. 


Potential interruption in delivery of irrigation water to 
shareholders during construction. 


Prepare a site-specific construction-
management plan that addresses how 
construction near or in the Logan River would 
take place. 


Develop a temporary stormwater-conveyance 
plan for the canals during construction. 


Equipment or materials would not be stored in 
mapped floodplains. The boundaries of the 
flood zones would be shown on construction 
plans, and construction workers would be 
made aware of the limitations on equipment 
and material storage. 


Construction plans would identify the location 
of the 700 North well head, and the 
construction contractor would ensure that the 
well head is protected from disturbance during 
construction. 


Develop an irrigation-water-delivery plan for 
the LHPS Canal if construction occurs during 
the irrigation season. 


Potential effects to the Logan River floodplain if materials 
and equipment are stored in the floodplain. 


Potential inability to use the canals for stormwater 
conveyance during construction if temporary conveyance 
measures are not implemented. 


Potential effects to the Logan River floodplain if materials 
and equipment are stored in the floodplain. 


Potential effects to the City of Logan’s Crockett Avenue well if 
construction disturbs the well head. 


Potential interruption in delivery of irrigation water to 
shareholders during construction. 


Prepare a site-specific construction-
management plan that addresses how 
construction near or in the Logan River would 
take place. 


Develop a temporary stormwater-conveyance 
plan for the canals during construction. 


Equipment or materials would not be stored in 
mapped floodplains. The boundaries of the 
flood zones would be shown on construction 
plans, and construction workers would be 
made aware of the limitations on equipment 
and material storage. 


The construction plans would identify the 
location of the Crockett Avenue well head. The 
construction contractor would ensure that the 
well head is protected from disturbance during 
construction. 


Develop an irrigation-water-delivery plan for 
the LHPS Canal if construction occurs during 
the irrigation season. 


Natural Resources – Noise None. Temporary noise impacts to people recreating near, 
visiting businesses and community facilities in, and living 
near construction areas. 


Develop a work plan that identifies hours and 
days of work and limitations in areas close to 
highly sensitive receptors at specific times, if 
warranted. The plan would identify the highly 
sensitive receptors that are very close to the 
construction areas. Cache County or its 
contractor would communicate its 
construction schedule with people at sensitive 
receptors and would work with potentially 
affected parties to identify appropriate work 
time restrictions. 


Apply BMPs to reduce construction-related 
noise impacts. 


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 


Natural Resources – Air 
Quality 


None. Construction activities could generate dust and 
particulate matter. This impact would be short term.  


Develop an air-quality-management plan that 
identifies dust-control measures for 
equipment use along the construction 
corridor, appropriate staging locations and 
measures to reduce dust at those locations, 
and potential restrictions during times when 
the State determines that the air quality is 
unhealthy. Communicate the construction 
schedule with people living, working, and 
recreating near the construction area so that 
all potentially affected people are aware that 
construction activity could temporarily reduce 
local air quality.  


Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. Same as Purple Alternative. 
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Appendix C2:  Alternatives 
Development Cost Estimates 


Section 3.4, Alternatives Eliminated from Detailed Study, in Chapter 3, Alternatives, 
describes alternatives and options that were analyzed to define the alternatives that are 
evaluated in detail in this EIS. The Purple and Orange Alternatives could be constructed 
using gravity flow from the LHPS Canal POD just below Second Dam or could use newly 
constructed pumps near the LN Canal POD just below First Dam to deliver water to the 
LHPS Canal near the Logan Golf & Country Club (golf course). 


Section C2.1, Gravity-Flow and Pump Options, of this appendix describes the estimated costs 
for these options. Section C2.2, Alternatives Considered but Eliminated from Detailed Study, 
describes cost estimates for the alternatives (Green and Yellow Alternatives) that were 
considered but eliminated from detailed analysis in this EIS. 


C2.1 Gravity-Flow and Pump Options 


C2.1.1 Gravity-Flow Option 


This option is the same as the Purple and Orange Alternative, Logan Canyon Segment, as 
described in Appendix C1, Action Alternative Cost Estimates. The approximate capital and 
annual operation and maintenance costs for the gravity-flow option are presented below. 


Capital Costs. To estimate a total project cost for this option, the additional construction-
related items and contingencies and the engineering and construction-management categories 
need to be applied to the materials and installation subtotal ($7.1 million). The total capital 
cost of this option would be about $9.4 million to $10.3 million, as shown in Table C2-1, 
Gravity Option (Logan Canyon Segment) Cost Estimate. 


Annual Operating Costs. Operational costs for this option are limited to labor costs to 
operate and maintain the diversion structure and box culvert. The assumed annual cost 
estimate for this option is about $30,000. 


C2.1.2 Pump Option 


Logan City Light and Power operates hydropower-generation facilities along the Logan 
River. Historically, the City has diverted water from the river at Second Dam for power 
generation and then returned the water to the river just above the LN Canal POD, near First 
Dam. By moving the LN Canal water to the LHPS Canal POD, some of the water historically 
available for diversion by the City at Second Dam might not always be available for use by 
the City, since the Logan & Northern Irrigation Company has senior water rights. By taking 







Appendix C2:  Alternatives Development Cost Estimates  


 


August 2011 Logan Northern Canal Reconstruction Project 
C2-2 Final Environmental Impact Statement 
 


the water at the LHPS Canal POD, the water would need to bypass the City’s diversion and, 
therefore, it would not be available for power generation. This option was included to 
evaluate an option that would avoid impacts to hydropower generation. 


Section C2.1.2.1, Potential Hydropower Plant Impacts, describes the potential lost 
hydropower revenues that the hydropower plant could generate with those flows. Section 
C2.1.2.2, Cost Estimate for the Pump Option, presents the capital and operating costs for a 
new pump station. 


C2.1.2.1 Potential Hydropower Plant Impacts 


The Logan City Light and Power hydropower plant generates about 1 kilowatt (kW) for every 
15 cubic feet per second (cfs) of water that run through its turbines. The maximum amount of 
additional water that would need to bypass the plant intakes at Second Dam and be delivered 
to the LHPS Canal is about 60 to 70 cfs. Note that this range is a maximum amount; the actual 
amounts of additional water would vary daily for irrigation demands and by season based on 
the flow rate of the Logan River. A rate of 60 cfs could generate about 900 kW. Over a 
6-month period, the total amount of power would be 3,888 megawatts (MW). At an assumed 
rate of $56 per MW, the total value of the lost revenue would be as high as $218,000 
($0.2 million) annually. See Table C2-2, Estimated Lost Hydropower Revenues, for detailed 
calculations. 


C2.1.2.2 Cost Estimate for the Pump Option 


The following paragraphs summarize the cost estimate for the pump option. Detailed costs 
are presented in Table C2-3, Pump Station Capital Costs Estimates, and Table C2-4, Pump 
Option, Annual Operation and Maintenance Costs. 


Capital Costs. The capital costs for this option assume that five pumps would be needed. This 
would allow the pump station to operate over a wide range of flow rates, which would 
depending on daily irrigation demands and seasonal river conditions which dictate the 
amount of water that can be diverted. These pumps would need electrical equipment to 
supply power and control the pump motors (control panels, variable frequency drives, and 
switches). About 3,000 feet of 48-inch-diameter HDPE pipe would be needed to supply water 
to the LHPS Canal near the golf course, which is located about 200 feet in elevation above 
the pump station. Including installation labor, contractor overhead and profit, sales tax, and 
contingency, the total capital cost range for the pump option is about $7.8 million to 
$8.6 million as shown in Table C2-3, Pump Station Capital Cost Estimates. 


Annual Operations. Most of the pump option operations and maintenance costs are a result 
of electricity costs to run the pumps. Energy costs include a monthly power-demand charge 
and electricity-use charge (per kilowatt-hours [kWh] consumed). The operations and 
maintenance calculation (1.5% of total capital) accounts for yearly pump maintenance 
(mostly labor and periodic smaller equipment replacement) and pump replacement after about 
20 and 40 years. Table C2-4, Pump Option, Annual Operation and Maintenance Costs, 
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presents the annual operating costs of a pump station, which totals about $483,000 
($0.5 million) per year. This cost is greater than the value of lost hydropower as described in 
Section C2.1.2.1, Potential Hydropower Plant Impacts. 


C2.1.2.3 Estimated Pumping Cost from the LN Canal 


Adding together the horsepower associated with all individual shareholders’ pumps, there 
would be about 1,000 horsepower in use between 1500 North and 3100 North. Because the 
total pumping power consists of several smaller pumps and the power source is not known, 
the assumed average power rate for pumping out of the LN Canal ($0.0453 per kWh) is 
different than the rate that was assumed for the pump option. Assuming 1,000 horsepower in 
use for 8 hours per day over 6 months, the alternatives that include pressure pipes could avoid 
about $49,000 ($0.05 million) in annual pumping costs. See Table C2-5, Estimated Existing 
Pumping Costs, for the calculations of the existing LN Canal pumping costs. 


C2.2 Alternatives Considered but Eliminated from 
Detailed Study 
Section 3.4, Alternatives Eliminated from Detailed Study, describes the screening process 
that was used to determine alternatives that would be studied in detail in this EIS. This 
section presents cost estimates prepared for the action alternatives that were considered but 
eliminated from detailed analysis. No detailed hydraulic design or engineering analysis was 
conducted during this early stage of project development. The sizes of conveyance features, 
material types, construction quantities, and appurtenances (river-diversion facilities, 
cleanouts, pressure-control systems, and outlet controls) are based on preliminary analysis 
and conceptual engineering examination only. Unit costs are based on the experience of the 
project team and their involvement with other projects in Utah and around the country. 
Because of the preliminary nature of the analysis, the cost estimates include major 
assumptions and contingencies. Costs are presented as a range to account for currently 
unknown conditions in the project area. 
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C2.2.1 Green Alternative 


As presented in Chapter 3, Alternatives, the Green Alternative would divert LN Canal water 
using the LHPS Canal POD just below Second Dam in Logan Canyon. Table C2-6, Green 
(US 89) Alternative Cost Estimate, itemizes the estimated costs associated with the Green 
Alternative to be about $18.4 million to $20.2 million. The following segments are defined 
from the POD: 


• Logan Canyon Segment. Once the water is diverted, it would be conveyed within 
the LHPS Canal alignment down Logan Canyon to the golf course. 


• Pressure Pipe Segment. From the golf course, the LN Canal water would be taken 
from the LHPS Canal and conveyed west to the LN Canal. The water would be 
conveyed in a pressure pipe running under US 89. 


C2.2.1.1 Logan Canyon Segment 


This option is similar to the Logan Canyon Segment of the Purple and Orange Alternatives as 
described in Appendix C1, Action Alternative Cost Estimates, and the gravity option 
presented in Section C2.1.1, Gravity-Flow Option. However, this alternative would extend 
the length of box culvert (530 feet) to reach a point in the golf course near an access road 
where the water would be diverted into the pressure pipe. The approximate capital costs are 
presented below. 


Capital Costs. The costs for box culvert installation and miscellaneous features such as 
subgrade drainage, revegetation, and fencing are listed in Table C2-6, Green (US 89) 
Alternative Cost Estimate. The estimated construction cost for the Logan Canyon portion 
($7.1 million) and golf course portion ($0.7 million) of this segment is about $7.8 million. 


C2.2.1.2 Pressure Pipe Segment 


This section presents the major features and construction considerations for the Pressure Pipe 
Segment of the Green Alternative. 


Water-Control Structures and Diversion Pipeline. From the LHPS Canal, LN Canal water 
would be diverted into a 42-inch-diameter HDPE pipeline1


                                                      
1 The water velocities in a 42-inch-diameter pipe would exceed 5 feet per second over a range of flow rates. A detailed surge 


analysis, which is required by NRCS when water velocities are greater than 5 feet per second, was not conducted for the 
preliminary pipeline sizing evaluation. Surge-protection measures would likely be required. Final pipe sizes and material 
selection would depend on the results of a detailed hydraulic design and surge analysis.  


 and would be conveyed west to 
the LN Canal. Pipeline construction would require cutting the roadway, trenching for the 
pipeline, and replacing roadway asphalt. There are three pedestrian tunnels under US 89. The 
project team assumes that the pressure pipe would have to be looped under these tunnels. 
This requires additional excavations to be made on both sides of the tunnels, the pipeline to 
be bored under these crossings, and trust blocking to be constructed at bends in the pipe. 
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The costs for pressure pipe and miscellaneous features such as flow meters, air vents, and 
assumed future connections that would require individual pressure-reducing valves are listed 
in Table C2-6, Green (US 89) Alternative Cost Estimate. The total estimated cost for the 
Pressure Pipe Segment is about $3.0 million. 


C2.2.1.3 Property Purchases and Easements 


The Green Alternative includes purchasing and demolishing structures on 14 properties along 
the north side of Canyon Road in Logan between about 750 East and 1100 East. NRCS is 
including the purchase of the structures to reduce the future risk to life and property. This 
purchase is consistent with the objective of the EWPP, which requires NRCS to implement 
recovery measures that “relieve imminent hazards to life and property created by a natural 
disaster that causes a sudden impairment of a watershed” (7 CFR 624.2). Temporary 
construction easements (TCEs) are also included in this category. TCEs are areas outside the 
alignment that are needed for hauling, material stockpile and staging areas, and utility 
connections. As shown in Table C2-6, Green (US 89) Alternative Cost Estimate, the total cost 
for property acquisition and structure demolition is about $2.7 million. 


C2.2.1.4 Additional Construction-Related Items and Contingency 


Additional construction-related items include contractor mobilization, environmental 
permitting and compliance monitoring, minor utility relocations,2


C2.2.1.5 Engineering and Construction Management 


 and a construction 
contingency. The cost for these items has been estimated by applying a percentage to the total 
construction materials, installation, and property purchases subtotal cost. The assumed 
percentages are included in Table C2-6, Green (US 89) Alternative Cost Estimate. The 
additional construction-related items subtotal for the Green Alternative is about $3.7 million. 


Costs for engineering and construction management include topographical surveys, 
geotechnical investigations and seismic analysis, final engineering analysis, final design plan 
production, bid document preparation, contractor procurement, and construction 
management. The cost for these items is also estimated by applying a percentage to the total 
construction estimate. These percentages are shown in Table C2-6, Green (US 89) 
Alternative Cost Estimate. The total cost for this category is about $1.1 million. 


                                                      
2 Because more utilities are assumed to be located in the US 89 right-of-way, the estimated percentage for the Green Alternative 


(7%) is greater than that for the other alternatives (2% to 5%). 
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C2.2.2 Yellow Alternative 


As presented in Chapter 3, Alternatives, this alternative would use the existing LN Canal 
POD below First Dam. This alternative would have one main segment: a pressure pipe 
running west down Canyon Road, then turning north near Dugway Road and running along 
600 East (Boulevard Street) to the existing LN Canal at about 400 North. Table C2-7, Yellow 
(Canyon Road Alternative) Cost Estimate, itemizes the estimated costs associated with the 
Yellow Alternative to be about $20.8 million to $22.8 million. 


C2.2.2.1 Pressure Pipe Segment 


This section presents the major features and construction considerations for the Pressure Pipe 
Segment of the Yellow Alternative. 


Diversion Pipeline. LN Canal water would be diverted into a 72-inch-diameter pressure pipe 
to convey water (at a maximum flow rate of 80 cfs) west for about 8,600 feet under Canyon 
Road. Pipeline construction would require cutting and disposing of the existing roadway 
material, digging deep trenches for the pipeline, installing pipe bedding, compacting backfill, 
and replacing roadway asphalt. 


Major Utility Relocations. There is an existing sewer line under Canyon Road. Most 
communities prefer a 5-foot to 10-foot horizontal separation between sewer and water 
pipelines to help prevent sewer main leaks from contaminating irrigation water and to provide 
room to make repairs to one pipeline without affecting the other. The addition of a pressure 
irrigation pipe would likely require relocating or replacing segments of the sewer line so that 
the two pipelines are adequately spaced and protected. Therefore, the cost estimates assume 
that the sewer line would have to be relocated along about half of the distance of the pressure 
pipe along Canyon Road. The cost estimates assume about that about 4,300 feet of sewer line 
would be relocated. The cost estimates also assume that the sewer line can be protected in 
place for the remainder of the distance along Canyon Road. There are also existing water 
mains that run from the City of Logan’s Crockett Avenue Well westward under Canyon Road 
and two lines (10-inch and 16-inch) under Dugway Road. Similar to the pressurized segment, 
utility relocations would require roadway excavations, material disposal, excavated trenches, 
pipe bedding, compacted backfill, and replacing asphalt pavement. 


The costs for the construction items listed above and the miscellaneous features such as inlet 
and outlet structures and air vents are listed in Table C2-7, Yellow (Canyon Road 
Alternative) Cost Estimate. The total estimated cost for the Pressure Pipe Segment 
($9.43 million) and major relocation ($2.83 million) is about $12.3 million. 
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C2.2.2.2 Property Purchases and Easements 


The Yellow Alternative includes purchasing and demolishing structures on 14 properties 
along the north side of Canyon Road in Logan between about 750 East and 1100 East as 
described for the Green Alternative. TCEs are also included in this category. TCEs are areas 
outside the alignment that are needed for hauling, material stockpile and staging areas, and 
utility connections. The cost estimates for the Yellow Alternative assume that residents living 
along and near Canyon Road would need to be temporarily relocated during construction 
when water and sewer utilities are disconnected. As shown in Table C2-7, Yellow (Canyon 
Road Alternative) Cost Estimate, the total cost for property acquisition, structure demolition, 
and temporary relocations is about $2.9 million. 


C2.2.2.3 Additional Construction-Related Items and Contingency 


Additional construction-related items include contractor mobilization, environmental 
permitting and compliance monitoring, minor utility relocations (5%), and a construction 
contingency. The cost estimates for the Yellow Alternative also assume that the construction 
contractor will encounter shallow groundwater during construction. Therefore, the cost 
estimates include costs to dewater the pipeline and sewer trenches. 


The cost for these items is estimated by applying a percentage to the total construction 
materials, installation, and property purchases subtotal cost. The assumed percentages are 
included in Table C2-7, Yellow (Canyon Road Alternative) Cost Estimate. The additional 
construction-related items subtotal for the Yellow Alternative is about $4.2 million. 


C2.2.2.4 Engineering and Construction Management 


Costs for engineering and construction management include topographical surveys, 
geotechnical investigations and seismic analysis, final engineering, design plan production, 
bid document preparation, contractor procurement, and construction management. The cost 
for these items is also estimated by applying a percentage to the total construction estimate. 
These percentages are shown in Table C2-7, Yellow (Canyon Road Alternative) Cost 
Estimate. The total cost for this category is about $1.3 million. 







Appendix C2:  Alternatives Development Cost Estimates  


 


August 2011 Logan Northern Canal Reconstruction Project 
C2-8 Final Environmental Impact Statement 
 


This page is intentionally blank. 







Appendix C2: Alternatives Development Cost Estimates


HDR Engineering
Prepared by:  Terry Warner Reviewed by: Norman Wagner


11/22/2010 11/28/2010


Quantity Units Unit Price Total Cost


Irrigation Conveyance, Logan Canyon Segment (8,484 feet)


1 Lump Sum 100,000.00$         100,000$             


5,000      yd3 50.00$                  250,000$             


3,299      yd3 40.00$                  131,973$             


11,963    yd3 30.00$                  358,889$             


59,388    ft2 0.20$                    11,878$               


8,500      Feet 20.00$                  170,000$             


1 Each 20,000.00$           20,000$               


1 Each 60,000.00$           60,000$               


8,500      Feet 700.00$                5,950,000$          


5.8 Acre 2,000.00$             11,686$               


1 Each 6,000.00$             6,000$                 


Subtotal 7,070,426$          


Quanitity Units Unit Price Total Cost


Additional Construction Items


% of Materials Subtotal 5.0% 353,521$             


0 Each 25,000.00$           -$                     


% of Materials Subtotal 0.5% 35,352$               


Minor Utility Relocations % of Materials Subtotal 2.0% 141,409$             


Construction Contingency % of Materials Subtotal 15.0% 1,060,564$          


Additional Construction Items Subtotal 1,590,846$


Table C2-1. Gravity Option (Logan Canyon Segment) Cost Estimate


Temporary Construction Easements


Environmental Permits and Compliance Monitoring


Fencing/Gates


Item


Reconfigure LHPS point of diversion 


Channel Excavation and Material Disposal


Hydraulic Structures (sluice gate, 72"x72")


Box Culvert (6' x 6' precast), Installed


Restoration (reseeding)


Culvert Bedding Material (crushed stone)


Compacted Fill


Geotextile (8 oz, non-woven)


Subdrainage Piping (plastic pipe)


Culvert Access/Cleanout Structure (Cast in Place)


Item


Contractor Mobilization


Logan Northern Canal Reconstruction Project


Final Environmental Impact Statement C2


Additional Construction Items Subtotal 1,590,846$         


Construction Subtotal 8,661,272$          


Quanitity Units Unit Price Total Cost


Engineering


Survey/Geotechnical Investigations/Seismic Design % of Construction Total 1.5% 129,919$             


Final Engineering Design & Plan Production % of Construction Total 5.0% 433,064$             


Bid Documents and Contractor Procurement % of Construction Total 0.5% 43,306$               


Construction Management (CM) % of Construction Total 1.0% 86,613$               


Engineering Subtotal 692,902$             


Grand Total 9,354,173$          


Range (0% to +10%, Rounded) 9,400,000$           10,300,000$        


Operations


Estimate Annual Operation and Maintence 30,000$               


P/A Discounting Factor, 4.125%/year, n=50 years x 21.03


Net Present Value 50-yr Box Culvert O&M Cost--Conceptual Estimate 630,900$             


Item


Logan Northern Canal Reconstruction Project
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HDR Engineering
Prepared by:  Ben Jacob Reviewed by: Rudy Vigila


10/19/2010
Revised by: Terry Warner


1/27/2011
Power Generation Estimate for 60 CFS to a Hydropower Turbine


60 Maximum Average Flow Diverted Away from Power Generation (CFS) (Calculation of Energy Charge)
70 Peak Flow Diverted Away from Power Generation (CFS) (Calculation of Demand Charge)


0 Assumed Flow Remaining for Power Generation


6 Months of Diversion  (April 15 to October 15)
4931 Elevation (MSL) Point of Diversion for Logan Hydro 2 Power Plant


22 Total Hydraulic Losses 
12 Friction and Losses (ft) @ 0.12 ft/100ft x 10,000 ft Penstock + Pipeline
10 Allowance for All Minor Losses (ft)


4691 Turbine/Generation Elevation (MSL)
218 Total Head Available for Power Generation (ft)


80% Water to Wire Efficiency for Generation
0.0320$              Energy Rate ($/kWh), Logan Schedule 7


15.51$                Demand Rate ($/kW/month), Logan Schedule 7


Example Power Generation Calculation
885 kW @ 60 CFS Formula Adapted From Cameron Hydraulic Data


1032 kW @ 70 CFS
3,822,116           kWh @ 60 CFS


96,057.21$         Estimated Annual Demand Charge for Offset
122,307.71$       Estimated Energy Charge for Offset
218,364.91$       Total Estimated Offset Charge


0.051$                $/kW


21,421                Total Annual Diversion (AF)
10.19$                Per AF Diverted


21.03 P/A Discounting Factor, 4.125%/year, n=50 years 
4,592,214.16$    NPV


From Logan City Power Data (Nielson, 12/2/10)
15 Assumed CFS for 1kW
60 CFS


900                     kW
6 months


3,888,000           kWh total 3888 MW
56.00$                MW (would be inclusive of per kW rate plus power demad charge)


0.0560$              kw/hr


217,728$            Total Estimated Offset Charge
check


Table C2-2. Estimated Lost Hydropower Revenues
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Appendix C2: Alternatives Development Cost Estimates


HDR Engineering
Prepared by: Ben Jacob Reviewed by: Rudy Vigilia


9/27/2010 10/1/2010


Item Quantity Units Unit Price
Total Cost 
(rounded)


Force Main (48" HDPE) 3000 LF 543$                1,630,000$          


Site Work 1 LS 75,000$          75,000$                


Clear Well Excavation/ Dewater/ Sheeting 1 LS 173,000$        173,000$             


Clear Well Concrete 770 CY 250$                193,000$             


Mechanical Piping/Valving 1 LS 220,000$        220,000$             


Pumping Equipment (Five 600-hp motors) 5 Each 175,000$        875,000$             


Electrical Equipment (variable frequency drives, controls) 1 LS 503,000$        503,000$             


Substation 1 LS 395,000$        395,000$             


Subtotal "A" 4,064,000$         


Labor at 15% of Subtotal "A" 610,000$             


Subtotal "B" 4,674,000$         


Contractor OH&P at 20% of Subtotal "B" 935,000$             


Subtotal "C" 5,609,000$         


Contingency at 30% of "C" 1,683,000$          


Subtotal "D" 7,292,000$         


Sales Tax at 6.3% of Subtotal "D" 460,000$             


Total Cost 7,752,000$         


Range (0% to +10%, Rounded) 7,800,000$  8,600,000$       


Table C2-3. Pump Station Capital Cost Estimates
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Appendix C2: Alternatives Development Cost Estimates


HDR Engineering
Prepared by: Ben Jacob Reviewed by: Rudy Vigilia


10/1/2010 10/1/2010
Revised 10/4/2010, B. Jacob


Results Calculation
70 Flow CFS (Max, Design)


31430 GPM
200 TDH (ft) Notes:
1.0 SG Variable Cells


3960 Constant for Units Conversion Calculation Cells
0.75 Pump Hyd Effic.


2116 Brake HP, (assume submersible turbine)


2116 Brake HP
0.92 Motor Effic.


2301 Electrical Input HP
1717 Electrical Input kW


0.032$                              Cost $ per  kWh
6 Operating Period (months)


4320 Operating Period (hours)
60 Average Flow (cfs)


6,357,147                         Total Annual kWh usage
203,429$         Estimated Annual Cost Energy Charge


15.51$                              Power Capacity Charge (per kW/Month)
159,767$         Estimated Annual Cost Power Charge


Other annual operations and maintenance (ex-electrical service)
1.5% Conceptual O&M rate for Station and Equipment


8,000,000$                       Estimated Capital Cost 
120,000$         Annual O&M (Conceptual level cost estimate)


483,196$         Sum of All Annual O&M Costs--Conceptual Estimate


21.03 P/A Discounting Factor, 4.125%/year, n=50 years 
10,161,616$    Net Present Value 50-yr Pump Station O&M Cost--Conceptual Estimate


Table C2-4. Pump Option, Annual Operation and Maintenance Costs
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Appendix C2: Alternatives Development Cost Estimates


HDR Engineering
Prepared by:  Terry Warner Reviewed by: 


11/19/2010


Estimated Pumping Costs, Pumped from LN Canal
1000 HP pump power between 1500 N and 3100 N, estimate by Meikle 11/4/10 work group meeting
745.7 kW @ 1.34 HP/kW


6 months pumping
8 hours per day pumping


1440 total hours pumping
1,073,826           kWh


0.0453$              rate/kWh
48,644$              Annual Cost, total


21.03 P/A Discounting Factor, 4.125%/year, n=50 years 
1,022,990$         Net Present Value


Table C2-5. Estimated Existing Pumping Costs
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Appendix C2: Alternatives Development Cost Estimates


HDR Engineering
Prepared by:  Terry Warner Reviewed by: Karen Nichols


2/2/2011 2/15/2011


Quanitity Units Unit Price Total Cost


Irrigation Conveyance, Logan Canyon Segment (8,500 feet)
1 Lump Sum 100,000.00$          100,000$             
5,000      yd3


50.00$                   250,000$             
3,299      yd3


40.00$                   131,973$             
11,963    yd3


30.00$                   358,889$             
59,388    ft2 0.20$                     11,878$               
8,500      Feet 20.00$                   170,000$             
1 Each 20,000.00$            20,000$               
1 Each 60,000.00$            60,000$               
8,500      Feet 700.00$                 5,950,000$          
5.8 Acre 2,000.00$              11,686$               
1 Each 6,000.00$              6,000$                 


Subtotal 7,070,426$          


Quanitity Units Unit Price Total Cost
Irrigation Conveyance, Golf Course Segment (530 feet)


589         yd3
37.50$                   22,083$               


471         yd3
30.00$                   14,133$               


250         yd3
10.00$                   2,500$                 


6,360      ft2 0.20$                     1,272$                 
500         Feet 20.00$                   10,000$               


Inlet Structure 1             lump 75,000.00$            75,000$               
Flow Meter 1             lump 20,000.00$            20,000$               


530         Feet 800.00$                 424,000$             
530         Feet 150.00$                 79,500$               


Replace Gates/Modify Stormdrain Pipes 10           Each 2,000.00$              20,000$               
3,168      Feet 20.00$                   63,360$               
0.3 Acre 2,000.00$              500$                    
2 Each 6,000.00$              12,000$               


Subtotal 744,349$             


Quanitity Units Unit Price Total Cost
Pressure Pipe Segment (9 500 feet)


Compacted Fill


Table C2-6. Green (US89) Alternative Cost Estimate


Item


Reconfigure LHPS point of diversion 
Channel Excavation and Material Disposal
Culvert Bedding Material (crushed stone)


Excavation, Compacted Backfill, and Regrading


Geotextile (8 oz, non-woven)
Subdrainage Piping (plastic pipe)
Culvert Access/Cleanout Structure (Cast in Place)
Hydraulic Structures (sluice gate, 72"x72")
Box Culvert (6' x 6' precast), Installed
Restoration (reseeding)
Fencing/Gates


Item


Channel Excavation and Material Disposal
Culvert Bedding Material (crushed stone)


Geotextile (8 oz, non-woven)
Subdrainage piping (plastic pipe)


Box Culvert (12' x 5' precast), Installed
Trench, Backfill, sod replacement/landscaping


10" Diameter HDPE Pipe (from LNC POD to Laub)
Restoration (reseeding)
Fencing/Gates


Item
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Pressure Pipe Segment (9,500 feet)
42" Diameter HDPE Pipe and Fittings 9,500      Feet 80.00$                   760,000$             


17,000    yd3
10.00$                   170,000$             


12           each 5,000.00$              60,000$               
Surge Protection 1             lump 300,000.00$          300,000$             
Trench Backfill, Replace Asphalt 9,500      Feet 150.00$                 1,425,000$          
Energy Dissipating Structure/Valve 1             lump 100,000                 100,000$             
Tunnel Crossings (Jack and Bore) 3             each 50,000.00$            150,000$             


1,000      yd3
20.00$                   20,000$               


Pressure Reducing Valves 2" (service for future individual users) 5             each 300.00$                 1,500$                 
Air Vents 9             each 2,500.00$              22,500$               


Subtotal 3,009,000$          


Misc Excavation, Debris Removal, and Material Disposal


Thrust Blocking
Excavation and Compacted Backfill
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Appendix C2: Alternatives Development Cost Estimates


HDR Engineering
Prepared by:  Terry Warner Reviewed by: Karen Nichols


2/2/2011 40589


Summary of Materials and Installation Cost (Page 1)
Irrigation Conveyance, Logan Canyon Golf Course Segments Subtotal 7,814,774$          
Pressure Pipe Segment (9,500 feet) Subtotal 3,009,000$          


Materials & Installation Subtotal 10,823,774$        


Quanitity Units Unit Price Total Cost
Property Purchases & Easements


14           Each 157,000.00$          2,198,000$          
Structure Demolition 14           Each 10,000.00$            140,000$             


14           Each 10,000.00$            140,000$             
10 Each 25,000.00$            250,000$             


Property Subtotal 2,728,000$          


Materials & Installation Subtotal 10,823,774$        
Material, Installation, & Property Purchases, Subtotal A 13,551,774$      


Units Unit Price Total Cost
Additional Construction Items


% of Subtotal A 5.0% 677,589$             
% of Subtotal A 0.5% 67,759$               


Minor Utility Relocations % of Subtotal A 7.0% 948,624$             
Construction Contingency % of Subtotal A 15.0% 2,032,766$          


Additional Construction Items, Subtotal B 3,726,738$          


Units Unit Price Total Cost
Engineering
Survey/Geotechnical Investigations/Seismic Design % of Subtotal A 1.5% 203,277$             
Final Engineering Design & Plan Production % of Subtotal A 5.0% 677,589$             
Bid Documents and Contractor Procurement % of Subtotal A 0.5% 67,759$               
Construction Management (CM) % of Subtotal A 1.0% 135,518$             


Engineering, Subtotal C 1,084,142$          


Material Installation & Property Purchases Subtotal A 13 551 774$


Item


Contractor Mobilization
Environmental Permits and Compliance Monitoring


Item


Table C2-6. Green (US89) Alternative Cost Estimate


Item


Property Acquisition


Temporary Construction Easements
Relocation Assistance
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Material, Installation, & Property Purchases, Subtotal A 13,551,774$        
Additional Construction Items, Subtotal B 3,726,738$          


Engineering, Subtotal C 1,084,142$          


Grand Total (2010$) 18,362,654$      


Range (0% to +10%, Rounded) 18,400,000$          20,200,000$        
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Appendix C2: Alternatives Development Cost Estimates


HDR Engineering
Prepared by:  Terry Warner Reviewed by: Karen Nichols


2/5/2011 2/15/2011


Quanitity Units Unit Price Total Cost
Irrigation Conveyance


1 Lump Sum 100,000.00$          100,000$             
Roadway Excavation and Material Disposal 35,241       yd3 37.50$                   1,321,528$          


8,650         Feet 700.00$                 6,055,000$          
9,931         yd3 30.00$                   297,944$             
1,333         yd3 10.00$                   13,333$               
9,611         yd3 20.00$                   192,222$             
3,168         Feet 30.00$                   95,040$               
1 Lump Sum 10,000.00$            10,000$               


Inlet and Outlet Fencing & Gates 2 Lump Sum 6,000.00$              12,000$               
1 Lump Sum 10,000.00$            10,000$               


Clean outs and Airvents (every 1,000 LF) 8.65 ea 2,500.00$              21,625$               
Asphalt Removal/Disposal and Replacement (Half of the roadway, 20') 8,650         LF 150.00$                 1,297,500$          


Subtotal 9,426,193$          


Quanitity Units Unit Price Total Cost
Major Utility Relocations


4,325         ft 200.00$                 865,000$             
15,000       yd3 10.00$                   150,000$             


6                each 15,000.00$            90,000$               
40              each 5,000.00$              200,000$             


Water Line Replacement (24" Dugway Rd) 800            ft 400.00$                 320,000$             
Water Line Replacement (16" Canyon Road, Crocket Well line) 1,600         ft 350.00$                 560,000$             


4,325         ft 150.00$                 648,750$             


Subtotal 2,833,750$          


Quanitity Units Unit Price Total Cost
Property Purchases & Easements


1,000         Family-Days 200.00$                 200,000$             
14              Each 157,000.00$          2,198,000$          


Structure Demolition 14              Each 10,000.00$            140,000$             
14              Each 10,000.00$            140,000$             
10 Each 25 000 00$ 250 000$


Compacted Backfill and regrading


Item


Temporay Relocations


Relocation Assistance
Temporary Construction Easements


Asphalt Removal/Replacement (repave half of the roadway 20')


Replace Sanitary Sewer Pipeline (8")


Property Acquisition


Item


Table C2-7. Yellow (Canyon Road Alternative) Cost Estimate


Item


Reconstruct LN point of diversion


Pressure Pipe (72" Steel) 
Pipe Bedding Material (crushed stone)


Compacted Backfill, subgrade for paving
10" Diameter HDPE Pipe (from LNC POD to Laub)


Outlet Structure


Pressure Pipe Inlet Structure


Excavation and Compacted Backfill for Utilities
Reconnect Sewer Laterals
Replace Individual Sewer Connections
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10 Each 25,000.00$            250,000$            
Subtotal 2,928,000$          


Summary of Materials and Installation Cost (Page 1)
Irrigation Conveyance Subtotal 9,426,193$          
Major Utility Relocations Subtotal 2,833,750$          
Property Purchases & Easements Subtotal 2,928,000$          


Material, Installation, & Property Purchases, Subtotal A 15,187,943$      


Units Unit Price Total Cost
Additional Construction Items


% of Subtotal A 5.0% 759,397$             
% of Subtotal A 0.5% 75,940$               


Minor Utility Relocations % of Subtotal A 5.0% 759,397$             
7 per month 50,000.00$            350,000$             


Construction Contingency % of Subtotal A 15.0% 2,278,191$          
Additional Construction Items, Subtotal B 4,222,925$          


Units Unit Price Total Cost
Engineering
Survey/Geotechnical Investigations/Seismic Design % of Subtotal A 2.0% 303,759$             
Final Engineering Design & Plan Production % of Subtotal A 5.0% 759,397$             
Bid Documents and Contractor Procurement % of Subtotal A 0.5% 75,940$               
Construction Management (CM) % of Subtotal A 1.0% 151,879$             


Engineering, Subtotal C 1,290,975$          


Material, Installation, & Property Purchases, Subtotal A 15,187,943$        
Additional Construction Items, Subtotal B 4,222,925$          


Engineering, Subtotal C 1,290,975$         


Grand Total (2010$) 20,701,843$      


Range (0% to +10%, Rounded) 20,800,000$      22,800,000$      


Item


Temporary Construction Easements


Item


Contractor Mobilization
Environmental Permits and Compliance Monitoring


Construction Dewatering (Canyon Road Excavation)
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Chapter 1:  Introduction 


1.1 History of and Authority for the Proposed Action 


1.1.1 History 


In July 2009, a landslide occurred along a hillside in the city of Logan in Cache County, 
Utah. As a result of the landslide, a section of the Logan Northern Canal (LN Canal), a 
locally managed irrigation canal, broke away. This landslide caused a breach of the canal, 
which prevented the canal from distributing water and required the indefinite closure of a 
section of the canal. This closure affects other parts of the local irrigation water delivery 
system, with the result that the canal is not delivering all water allocated to local water 
shareholders. 


The Utah State Office of the Natural Resources Conservation Service (NRCS) began working 
with Cache County, the sponsoring local organization (SLO), which coordinates with the 
Cache Highline Water Users’ Association, in the fall of 2009 to develop potential solutions. 
The Cache Highline Water Users’ Association is a partnership between the Logan & 
Northern Irrigation Company and the Logan, Hyde Park and Smithfield Canal Company. The 
Cities of Logan, North Logan, Hyde Park, and Smithfield also participate in Cache Highline 
Water Users’ Association meetings as stakeholders. The Logan Northern Canal 
Reconstruction project described and analyzed in this document is the product of this early 
coordination. 


1.1.2 Authority 


Cache County is seeking assistance from NRCS through 
the Emergency Watershed Protection Program (EWPP) to 
design and construct a system that will restore irrigation 
water delivery to LN Canal shareholders (the proposed 
action). 


1.1.2.1 Emergency Watershed 
Protection Program 


Congress established the EWPP to respond to 
emergencies created by natural disasters. The purpose of 
the EWPP is to undertake emergency measures to 
safeguard lives and property from floods, drought, and 
the products of erosion on any watershed whenever a fire, 


What is the Emergency 
Watershed Protection Program 
(EWPP)? 


Congress established the EWPP to 
respond to emergencies created by 
natural disasters. The purpose of 
the EWPP is to undertake emer-
gency measures to safeguard lives 
and property from floods, drought, 
and the products of erosion on any 
watershed whenever a fire, flood, 
or any other natural occurrence 
has caused a sudden impairment 
of the watershed. 
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flood, or any other natural occurrence has caused a sudden impairment of the watershed. The 
EWPP regulations define a watershed impairment as a situation in which the ability of a 
watershed to carry out its natural functions is reduced to a point where it creates an imminent 
threat to health, life, and property. The impairment can include sediment and debris deposited 
in upland areas of a watershed (7 Code of Federal Regulations [CFR] 624.4[i]). 


The EWPP is administered by NRCS, an agency of the U.S. Department of Agriculture 
(USDA). Because the EWPP is a Federal program, the proposed action is considered a 
Federal action. 


CFR Title 7 – Agriculture, Part 624 – Emergency 
Watershed Protection (7 CFR 624), paragraph 624.8(c), 
authorizes NRCS to enter into a cooperative agreement 
with sponsors to provide funding assistance in the repair, 
restoration, and protection of private and public property. 
The Utah USDA-NRCS State Office is responsible for 
implementing the EWPP in support of developing a 
solution to the situation caused by the 2009 landslide and 
is the Federal lead agency for the proposed action. As the 
SLO, Cache County is coordinating with the local canal 
system operators and city representatives as well as NRCS. 


The EWPP regulations (7 CFR 624) and manual (Title 
390, Part 511) identify specific requirements for program 
funding. These requirements include but are not limited 
to the following: 


• Sponsors must contribute their share of the project costs. The NRCS contribution 
cannot exceed 75% of the project cost (7 CFR 624.7[b]). 


• If the SLO desires to increase the level of protection that would be provided through 
the EWPP-funded repair, then the sponsor would be responsible for paying 100% of 
the costs of the upgrade. NRCS can make an exception to this for modifications to 
damaged areas where technology advances or construction techniques warrant 
modifications (7 CFR 624.6[b][4]). 


• NRCS can provide assistance only for measures that provide protection from 
additional flooding or soil erosion; that reduce threats to life or property from a 
watershed impairment, including sediment and debris removal; that restore the 
hydraulic capacity to the maximum extent practical; and are economically and 
environmentally defensible and technically sound (7 CFR 624.6[c]). 


• EWPP funds cannot be used to solve watershed or natural problems that existed prior 
to the natural disaster (Title 390, Part 511.4[v]). 


• EWPP funds can be used for structural, enduring, long-life conservation practices 
including, but not limited to, grassed waterways, terraces, embankment ponds, 


What is the sponsoring local 
organization (SLO)? 


The sponsoring local organization 
(SLO) is an agency with legal 
interest in or responsibility for the 
values threatened by a watershed 
emergency; is capable of 
obtaining the necessary land 
rights; and is capable of carrying 
out any operation and 
maintenance responsibilities that 
might be required as part of an 
EWPP action (7 CFR 624.4[g]). 
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diversions, and water-conservation systems except where the recovery practices are 
eligible for assistance under the Emergency Conservation Program administered by 
the Farm Service Agency (7 CFR 624.6[b][3]). 


• When planning the recovery practices, NRCS will emphasize measures that are the 
most economical and are to be accomplished using the least damaging practical 
construction techniques and equipment that retain as much of the existing 
characteristics of the landscape and habitat as possible (7 CFR 624.6[e]). 


• NRCS may determine that a measure is not eligible for assistance for any reason, 
including economic and environmental factors or technical feasibility (7 CFR 
624.6[f]). 


1.1.2.2 National Environmental Policy Act 


The National Environmental Policy Act (NEPA) requires Federal agencies to identify and 
disclose the potential effects associated with Federal actions. Because the disbursement of 
EWPP funds is a Federal action, NRCS must ensure that a solution offered under the EWPP 
complies with the requirements of NEPA. This Draft Environmental Impact Statement (EIS) 
is the first step in the NEPA documentation process and will be followed by a Final EIS and a 
Record of Decision. 


Other Federal agencies that would also be responsible for 
some types of approval associated with the proposed 
action are acting as cooperating agencies during the EIS 
process. The USDA Forest Service (USFS) and the U.S. 
Army Corps of Engineers (USACE) are participating as 
cooperating agencies. USFS is cooperating because the 
proposed action alternatives could cross USFS-adminis-
tered land in Logan Canyon that is part of the Uinta-
Wasatch-Cache National Forest;1


The Logan River and some of the canals in the project region are subject to regulation under 
Section 404 of the Clean Water Act (CWA). USACE would need to authorize any activity 
that would discharge fill material to waters of the United States such as the river and canals. 


 USFS would need to 
authorize any construction or reconstruction of the canal 
system on land it administers in the canyon through a special-use permit. If a special-use 
permit is required, USFS would use this EIS in accordance with 40 CFR 1506.3 to meet its 
NEPA responsibilities and would issue a Record of Decision that supports its action. 


                                                      
1 The Uinta-Wasatch-Cache National Forest was historically managed as three separate National Forests. USFS has managed the 


Wasatch and Cache National Forests together as the Wasatch-Cache National Forest for many years; USFS completed the most 
recent Wasatch-Cache National Forest Plan in 2003. USFS consolidated management of the Wasatch-Cache and Uinta 
National Forests in Utah in 2007, creating what it calls the Uinta-Wasatch-Cache National Forest. USFS currently manages the 
consolidated areas using two forest plans: one for the Wasatch-Cache National Forest area and one for the Uinta National 
Forest area. The proposed action in this EIS would take place in the area included in the 2003 Revised Forest Plan for the 
Wasatch-Cache National Forest (USFS 2003). 


What is a cooperating agency? 


A cooperating agency is any 
Federal agency, other than a lead 
agency, that has jurisdiction by 
law or special expertise with 
respect to any environmental 
impact associated with the 
proposed action or an alternative. 
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If USACE could not authorize this activity under an existing general Nationwide Permit, then 
USACE would use this EIS to meet its NEPA responsibilities as part of an individual permit 
process. 


NEPA requires Federal agencies to prepare an EIS if a proposed action has the potential to 
significantly affect the quality of the human environment. NRCS is preparing this EIS in 
cooperation with USFS and USACE because of the degree of controversy surrounding the 
proposed action. While the degree of controversy might not cause a significant impact, the 
NEPA regulations from the Council on Environmental Quality (CEQ) direct Federal agencies 
to consider the degree to which effects on the quality of the human environment are likely to 
be highly controversial (40 CFR 1508.27). NRCS uses this EIS to analyze the potential of the 
proposed action to significantly affect the quality of the human environment. 


This document was prepared using NRCS guidance for preparing NEPA documents. This 
guidance is contained in the NRCS National Environmental Compliance Handbook (USDA 
NRCS 2003), the Procedures for NRCS-Assisted Programs (General Manual, Title 190, Part 
410, Compliance with NEPA), and the NRCS Environmental Procedures and Document 
Preparation (USDA NRCS 2006a). 


1.2 Organization of This Document 
This document is organized into a summary and 12 chapters. 


• Chapter S: Summary. This chapter presents a synopsis of the Final EIS. 


• Chapter 1: Introduction. This chapter provides basic information on the proposed 
Logan Northern Canal Reconstruction project, includes a brief history of the 
proposed action, describes the Federal authority for the proposed action, and provides 
an outline of the EIS document. 


• Chapter 2: Purpose of and Need for Action. This chapter includes background 
information about the canal system, describes why the proposed action is needed, and 
discusses the purpose of the proposed action. It also identifies other agencies that 
might be involved in, and lists regulations that might apply to, the proposed action. 
Finally, it describes the results of the NEPA scoping process. 


• Chapter 3: Alternatives. This chapter provides a more detailed description of the 
proposed action and identifies alternatives for achieving the project’s purpose. The 
chapter defines a “no-action” alternative, which must be evaluated under NEPA; 
discusses options that were considered but not carried forward for further analysis in 
this EIS; and describes the alternatives that are evaluated in detail in this EIS. 


• Chapter 4: Affected Environment. This chapter describes the geographic scope of 
the EIS, the land-use policies and plans that apply to the project study area, and the 
socioeconomic and natural resource conditions in the study area. 
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• Chapter 5: Environmental Consequences. This chapter describes the land use, 
socioeconomic, and natural resource effects of implementing the project alternatives, 
including the No-Action Alternative. It also describes the cumulative impacts and 
hazard potential of each alternative; the consistency of each alternative with approved 
regional water resource management plans; the relationship between short-term uses 
and long-term productivity for each alternative; and the irreversible and irretrievable 
commitment of resources for each alternative. Finally, this chapter summarizes 
adverse impacts that cannot be avoided and lists measures to mitigate impacts. 


• Chapter 6: Consultation and Public Participation. This chapter describes the 
agency consultation and public involvement conducted for this EIS. 


• Chapter 7: List of Preparers. This chapter identifies individuals and organizations 
that prepared this EIS. 


• Chapter 8: Distribution. This chapter lists agencies, organizations, and individuals 
that will receive an electronic copy of the Draft EIS or a notice of EIS availability. 


• Chapter 9: References. This chapter identifies the documents and other references 
that were used during the preparation of this EIS. 


• Chapter 10: Acronyms and Abbreviations. This chapter contains a list of 
acronyms and abbreviations used in this EIS. 


• Chapter 11: Index. This chapter contains a keyword index for major topics in this EIS. 


• Chapter 12: Comments on the Draft EIS. This chapter includes an index of comments 
received on the Draft EIS, copies of the comments and transcripts of oral comments, and 
NRCS’s responses to all comments received during the Draft EIS comment period. 


The appendices to this document contain supporting information that is referenced throughout 
the EIS. 


• Appendix A: Scoping Summary Report 


• Appendix B: Agency Correspondence 


• Appendix C: Technical Studies 


o Appendix C1: Action Alternative Cost Estimates 


o Appendix C2: Alternatives Development Cost Estimates 


o Appendix C3: NRCS Economic Analysis Calculations 


o Appendix C4: Demographics and Environmental Justice 


o Appendix C5: Special-Status Species 


o Appendix C6: Compliance with the Standards and Guidelines in the Revised 
Forest Plan for the Wasatch-Cache National Forest 
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• Appendix D: Background Information 


o Appendix D1: U.S. Census Bureau Information 


o Appendix D2: Sensitive Species Lists 


o Appendix D3: Water Rights and Water Use Information 
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Present Value Calculations, Logan Northern Canal Reconstruction EIS
Note: Discount rate used is 4.125%


DRAFT


Year Annual Savings Present Value Year Annual Savings Present Value Year


Annual 
Increase in 


Net 
Revenue Present Value


1 $72,376 $69,508.76 1 $435,485 $418,232.89 1 $995,441 $956,005.82
2 $72,376 $66,755.12 2 $435,485 $401,664.24 2 $995,441 $918,132.84 Value of Water Losses P


3 $72,376 $64,110.55 3 $435,485 $385,751.97 3 $995,441 $881,760.23
4 $72,376 $61,570.76 4 $435,485 $370,470.08 4 $995,441 $846,828.55 $120,000,000
5 $72,376 $59,131.58 5 $435,485 $355,793.60 5 $995,441 $813,280.72
6 $72,376 $56,789.04 6 $435,485 $341,698.53 6 $995,441 $781,061.92
7 $72,376 $54,539.29 7 $435,485 $328,161.86 7 $995,441 $750,119.49
8 $72,376 $52,378.67 8 $435,485 $315,161.45 8 $995,441 $720,402.87
9 $72,376 $50,303.64 9 $435,485 $302,676.06 9 $995,441 $691,863.50
10 $72,376 $48,310.82 10 $435,485 $290,685.29 10 $995,441 $664,454.74
11 $72,376 $46,396.95 11 $435,485 $279,169.55 11 $995,441 $638,131.81
12 $72,376 $44,558.89 12 $435,485 $268,110.01 12 $995,441 $612,851.68
13 $72,376 $42,793.66 13 $435,485 $257,488.60 13 $995,441 $588,573.04
14 $72,376 $41,098.35 14 $435,485 $247,287.98 14 $995,441 $565,256.22
15 $72,376 $39,470.20 15 $435,485 $237,491.45 15 $995,441 $542,863.12
16 $72,376 $37,906.56 16 $435,485 $228,083.03 16 $995,441 $521,357.13
17 $72,376 $36,404.86 17 $435,485 $219,047.33 17 $995,441 $500,703.13
18 $72,376 $34,962.65 18 $435,485 $210,369.58 18 $995,441 $480,867.35
19 $72,376 $33,577.57 19 $435,485 $202,035.61 19 $995,441 $461,817.38
20 $72,376 $32,247.37 20 $435,485 $194,031.80 20 $995,441 $443,522.10
21 $72,376 $30,969.86 21 $435,485 $186,345.07 21 $995,441 $425,951.59
22 $72,376 $29,742.97 22 $435,485 $178,962.85 22 $995,441 $409,077.16
23 $72,376 $28,564.67 23 $435,485 $171,873.08 23 $995,441 $392,871.22
24 $72,376 $27,433.06 24 $435,485 $165,064.19 24 $995,441 $377,307.30
25 $72,376 $26,346.27 25 $435,485 $158,525.03 25 $995,441 $362,359.95
26 $72,377 $25,302.89 26 $435,486 $152,245.28 26 $995,442 $348,005.10
27 $72,378 $24,300.83 27 $435,487 $146,214.29 27 $995,443 $334,218.92
28 $72,379 $23,338.46 28 $435,488 $140,422.21 28 $995,444 $320,978.88
29 $72,380 $22,414.20 29 $435,489 $134,859.57 29 $995,445 $308,263.34
30 $72,381 $21,526.54 30 $435,490 $129,517.29 30 $995,446 $296,051.52
31 $72,382 $20,674.03 31 $435,491 $124,386.64 31 $995,447 $284,323.48
32 $72,383 $19,855.28 32 $435,492 $119,459.23 32 $995,448 $273,060.04
33 $72,384 $19,068.96 33 $435,493 $114,727.02 33 $995,449 $262,242.80
34 $72,385 $18,313.78 34 $435,494 $110,182.26 34 $995,450 $251,854.08
35 $72,386 $17,588.51 35 $435,495 $105,817.54 35 $995,451 $241,876.91
36 $72,387 $16,891.96 36 $435,496 $101,625.72 36 $995,452 $232,294.98
37 $72,388 $16,223.00 37 $435,497 $97,599.96 37 $995,453 $223,092.65
38 $72,389 $15,580.52 38 $435,498 $93,733.67 38 $995,454 $214,254.86
39 $72,390 $14,963.49 39 $435,499 $90,020.54 39 $995,455 $205,767.18
40 $72,391 $14,370.90 40 $435,500 $86,454.50 40 $995,456 $197,615.73
41 $72,392 $13,801.78 41 $435,501 $83,029.72 41 $995,457 $189,787.21
42 $72,393 $13,255.19 42 $435,502 $79,740.61 42 $995,458 $182,268.81
43 $72,394 $12,730.25 43 $435,503 $76,581.79 43 $995,459 $175,048.25
44 $72,395 $12,226.10 44 $435,504 $73,548.11 44 $995,460 $168,113.74
45 $72,396 $11,741.91 45 $435,505 $70,634.60 45 $995,461 $161,453.93
46 $72,397 $11,276.90 46 $435,506 $67,836.51 46 $995,462 $155,057.95
47 $72,398 $10,830.31 47 $435,507 $65,149.26 47 $995,463 $148,915.35
48 $72,399 $10,401.40 48 $435,508 $62,568.46 48 $995,464 $143,016.09
49 $72,400 $9,989.48 49 $435,509 $60,089.89 49 $995,465 $137,350.52
50 $72,401 $9,593.87 50 $435,510 $57,709.51 50 $995,466 $131,909.40


Present Value: $1,522,132.69 Present Value: $9,158,335.29 Present Value: $20,934,242.61


 Value of Energy Savings on 785 Acres Value of Energy Savings on 4748 Acres
All Options: Dryland versus Irrigated 


Crop Value (Net Return on 4748 Acres)


20,000 acre feet savings   
per AF







Cache Calley Crop Values, Logan Northern Canal Reconstruction EIS DRAFT


Percent of Weighted 
County Weighted Weighted Net Net
acres in Irrigated Market Total Gross Production Production Return Return


Crop this crop Yield Unit Price Value Return Cost Cost Per Acre Per Acre
Alfalfa Hay 0.627 5.3 Ton $124.25 $658.53 $412.90 $251.11 $157.45 $407.42 $255.45
Other Hay 0.099 4 Ton $122.25 $489.00 $48.41 $232.68 $23.04 $256.32 $25.38
Corn for Silage 0.062 25 Ton $31.50 $787.50 $48.83 $386.75 $23.98 $400.75 $24.85
Corn for Grain 0.008 164 Bu $3.59 $588.76 $4.71 $415.82 $3.33 $172.94 $1.38
Barley 0.111 91 Bu $3.37 $306.67 $34.04 $273.86 $30.40 $32.81 $3.64
Oats 0.007 77 Bu $2.54 $195.58 $1.37 $238.34 $1.67 -$42.76 -$0.30
All Wheat 0.086 110 Bu $6.06 $666.60 $57.33 $294.98 $25.37 $371.62 $31.96


Total 1 Total: $607.58 $2,093.54 $265.22 $1,599.10 $342.36


Percent of Weighted
County Weighted Weighted Net Net 
acres in % if in Dryland Market Total Gross Production Production Return Return


Crop this crop Dryland Yield Unit Price Value Return Cost  Cost per Acre Per Acre
Alfalfa Hay 0.627 0.200 1.6 Ton $124.25 $198.80 $39.76 $75.81 $15.16 $122.99 $24.60
Other Hay 0.099 $122.25 $0.00
Corn for Silage 0.062 $31.50 $0.00
Corn for Grain 0.008 $3.59 $0.00
Barley 0.111 $3.37 $0.00
Oats 0.007 $2.54 $0.00
All Wheat 0.086 0.800 40 Bu $6.06 $242.40 $193.92 $107.27 $85.82 $135.13 $108.10


Total 1.000 1.000 Total: $233.68 $183.08 $100.98 $258.12 $132.70


Total Crop Acres Under Project 4,748          
Difference in Net Return $209.65
Total Annual Benefit on All Acres $995,441.06


Acres AC FT/AC Value/AC FT Total Value
Estimated value of water rights: 4,748 3 $6,000 $85,464,000


Data Sources: USU Extension County Profiles, Cache County; 2009 Utah Agricultural Statistics and Utah Department of Agriculture and Food Annual Report; NRCS Utah State Agronomis
Total irrigated acres are assumed to be planted in the same proportion as total acres overall.  Dryland acres currently make up a negligible proportion of all acres in the County.
"% if in Dryland" is based on typical dryland planting proportions within the Utah.







Summary of Values, Logan Northern Canal Reconstruction EIS DRAFT


Narrative
Water and Energy savings due to gravity pressurization of system from 3100N 
to 1400N, 785 acres over life of system with conversion from flood irrigation 
(50% efficiency) to sprinkler systems (85% efficient). Estimated 5,900 acre-in 
of water savings.  Energy savings, based on Et rates, approximately 18,000 
acre-in of water is needed per year, at a electric pumping cost of $4/ac-in 
equals $72,376 savings to area per year, over the course of project life, 
minimum 25 years, $1.8 million in today’s dollars.


Value of energy savings (due to pressurization) 
for 785 acres over 50 years


$1,522,133


Future development of gravity pressurized system to all Logan Northern water 
users, 4748 acres, $10.8 million over 25 years.


Value of energy savings (due to pressurization) 
for 4748 acres over 50 years


$9,158,335


Water savings due to lining of Irrigation canal, estimated 20% loss in 1.6 miles 
stretch, 25 cfs savings at 90acres/cfs irrigation application, an additional 2250 
acres could be brought into production.  Anticipated water savings of 40% 
from Sta 85+25 through Sta 243+34


Estimated total water savings based on 
prevented losses to seepage and evaporation: 
20,000 acre feet per year; estimated market 
value of water rights for this amount ≈ 
$120,000,000 (based on approx. market value 
of $6,000/acre foot)


$120,000,000


Existing Irrigation canals to be used solely for storm water runoff by cities, 
projected $120 to $180 million savings to communities. -- 


Value of difference in crops on 4748 acres, 
irrigated versus dryland production, over 50 
years


$20,934,243


Calculation
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1.0 Introduction 


This memorandum provides background information about the demographics of the study 
area and potential environmental justice populations. 


2.0 Demographics 


2.1.1 Demographics 


This section describes the affected environment for population, race, ethnicity, age, limited 
English proficiency, and income in the study area. The demographic characteristics of the 
study area are described and compared to those in Logan, North Logan, and Cache County. 
The part of Hyde Park in the study area is not included in this discussion because it does not 
support a large part of the population in the study area. Figure 2-1, Project Study Area, shows 
the study area. 
Because data from the 2010 U.S. Census were not 
available when this EIS was written, the demographic 
data presented in this section are from the 2000 U.S. 
Census and from more recent population estimates where 
available. Census data used to characterize demographics 
were collected at the block group and block levels based 
on what was readily available from the U.S. Census 
Bureau. There are 247 census blocks in the study area. Of 
these, 48 blocks did not have anyone living in them in 
2000, and another 22 blocks had fewer than 20 residents. 


2.1.1.1 Population 


Data from the 2000 U.S. Census were used along with 
estimates from the Cache Metropolitan Planning 
Organization (MPO) of population in 2004 and 2030 and population estimates from the U.S. 
Census Bureau’s Population Estimates Program of population in 2009 (Table 2-1). Because 
they are closest to the current year (2010), the 2009 estimates were used to compare 
population changes in Cache County, Logan, and North Logan. 


What are census tracts, blocks, 
and block groups? 


Census data are reported for larger 
geographic areas called census 
tracts and smaller areas within the 
census tracts called blocks. A 
block group is a cluster of census 
blocks having the same first digit 
of their four-digit identifying 
numbers within a census tract. For 
example, block group 3 within a 
census tract includes all blocks 
numbered from 3000 to 3999. 
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Table 2-1. Total Population in 2000 and Estimated Population in 2004 and 2009 


Year 


Logan North Logan Cache County 


Population 
Total 


Growth 
Annual 
Growth Population 


Total 
Growth 


Annual 
Growth Population 


Total 
Growth 


Annual 
Growth 


2000 42,670 — — 6,163 — — 91,391 — — 
2004a 45,513 6.7% 1.7% 7,076 14.8% 3.7% —c —c —c 


2009b 49,549 16.1% 1.8% 8,500 37.9% 4.2% 115,269 26.1% 2.9% 


Sources: U.S. Census Bureau 2000, 2010; Cache MPO 2007 
a Cache MPO estimate. 
b U.S. Census Bureau estimate; total growth estimate for 2009 is based on 2000 population. 
c Data not available. 


Estimates from U.S. Census Bureau for 2009 


The study area includes 10 census tracts, 19 block groups, and 247 blocks. A block group is a 
cluster of census blocks and generally contains 600 to 3,000 people. Because a block group is 
a small unit, it often provides an accurate representation of community components. 
However, due to the rural nature of much of the study area, several of the block groups in the 
study area have populations that are much lower or do not have anyone living in them at all. 


In 2000, the population for all block groups in the study area was 30,950. This figure includes 
parts of block groups that extend beyond the study area, since the block group boundaries are 
not the same as the study area boundary. In 2000, the populations in Logan and North Logan 
were 42,670 and 6,163, respectively. The population in Cache County was 91,391 (U.S. 
Census Bureau 2000). 


Population estimates for 2009 were 49,549 for Logan and 8,500 for North Logan. The 
estimate for Cache County was 115,269 (U.S. Census Bureau 2010). Between 2000 and 
2009, the population of Logan was estimated to have increased by 16.1%, the population of 
North Logan by 37.9%, and the population of Cache County by 26.1%. 


Estimates from Cache MPO for 2004 


Every metropolitan area with a population of more than 50,000 people must have a 
designated MPO for transportation planning in order to qualify for Federal highway or transit 
assistance. The Cache MPO is the MPO for the Logan urbanized area that covers Smithfield, 
Hyde Park, North Logan, Logan, River Heights, Providence, Millville, and parts of Nibley 
and unincorporated areas of Cache County. 


The transportation planning process requires accurate estimating of population, households, 
and employment. The Cache MPO 2030 Regional Transportation Plan (RTP) contains recent 
information about population. Estimates presented in the RTP differ from census data 
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because they are based on traffic analysis zones rather than census tracts, block groups, or 
blocks. 


Table 2-1 summarizes the Logan and North Logan 2004 population estimates used in the 
RTP. The annual rate of change for the two cities between 2000 and 2004 is similar to that 
calculated using the 2000 and 2009 Census Bureau information (U.S. Census Bureau 2000, 
2010). 


2.1.1.2 Race and Ethnicity 


The 2009 census data do not include information about the race and ethnicity of people living 
in the cities in the study area or for Cache County, so race and ethnicity were analyzed using 
data from the 2000 U.S. Census. Overall, the proportion of minorities (non-white persons and 
white persons who are Hispanic) living in the study area is similar to that in Logan, North 
Logan, and Cache County (Table 2-2). About 9.8% of the people living in the study area are 
minorities. 
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Table 2-2. Race and Ethnicity of the Study Area Population 


 Study Area Logan North Logan Cache County 


Race and Ethnicitya Po
pu


la
tio
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rc
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rc
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White         
Not Hispanic 21,575 90.2 36,458 85 5,706 93 81,989 90 
Hispanic 486 2.0 1,489 3 109 2 2,297 3 


Total  22,061 92.0 37,947 88 5,815 95 84,286 93 


Black         
Not Hispanic 146 0.6 253 1 30 0 319 0 
Hispanic 11 0.0 19 0 0 0 29 0 


Total 157 0.7 272 1 30 0 348 0 


American Indian/Alaskan Native 
Not Hispanic 99 0.4 327 1 16 0 466 1 
Hispanic 14 0.1 34 0 1 0 63 0 


Total 113 0.5 361 1 17 0 529 1 


Asian         
Not Hispanic 925 3.9 1,528 4 124 2 1,803 2 
Hispanic 9 0.0 9 0 0 0 11 0 


Total 934 3.9 1,537 4 124 2 1,814 2 


Hawaiian or Other Pacific Islander 
Not Hispanic 76 0.3 123 0 8 0 178 0 
Hispanic 2 0.0 2 0 0 0 3 0 


Total 78 0.3 125 0 8 0 181 0 


Some Other Race         
Not Hispanic 13 0.1 26 0 3 0 53 0 
Hispanic 284 1.2 1,714 4 82 1 2,973 3 


Total 297 1.2 1,740 4 85 1 3,026 3 


Two or More Races         
Not Hispanic 198 0.8 446 1 54 1 797 1 
Hispanic 87 0.4 242 1 30 0 410 0 


Total 285 1.2 688 2 84 1 1,207 1 


Total population 23,925 — 42,670 — 6,163 — 91,391 — 
Total minorityb 2,350 9.8 6,212 14.6 457 7.4 9,402 10.3 
Hispanic (any race) 893 3.7 3,509 8.2 222 3.6 5,786 6.3 


Source: U.S. Census Bureau 2000 
a Ethnicity refers to a group of people who share a common and distinctive culture, religion, language, or similar attribute. The primary 


ethnicity measured by the U.S. Census Bureau is Hispanic; persons of any race can be Hispanic. 
b Minorities are all non-white persons and white persons who are Hispanic. 
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2.1.1.3 Age 


The block-level data from the 2000 U.S. Census for age show that about 19.9% of people 
living in the study area are younger than 18 years old, 73.2% are between 18 and 64 years 
old, and 6.9% are 65 years old or older. In Logan and North Logan and in Cache County, the 
majority of the population is between 18 and 64 years old, and this group makes up 56.9% to 
69.5% of the population. Population under 18 years of age is the second-largest age group 
and makes up 23.4% to 37.4% of the population. The remainder of the population, 65 years 
old or older, makes up 5.7% to 7.2% of the population. The age distribution in the study area 
is similar to that in Cache County, Logan, and North Logan (U.S. Census Bureau 2000). 


2.1.1.4 Limited English Proficiency (LEP) 


Executive Order 13166, Improving Access to Services for Persons with Limited English 
Proficiency, requires Federal agencies to examine the services they provide and identify any 
need for services to those with limited English proficiency. The Executive Order requires 
Federal agencies to work to ensure that recipients of Federal financial assistance provide 
meaningful access to their LEP applicants and beneficiaries. Failure to ensure that LEP 
persons can effectively participate in or benefit from Federally assisted programs and 
activities can violate the provision under Title VI of the Civil Rights Restoration Act of 1987, 
42 USC 2000d, and Title VI regulations against national origin discrimination. 


LEP populations in the study area were identified using block-group-level data from the 2000 
U.S. Census. For the population 5 years old or older, persons who speak a language other than 
English or who speak English either “not well” or “not at all” are considered LEP populations. 


Within the study area, 88.6% of the population speaks only English (Table 2-3). Of those 
who speak a language other than English, 15.7% speak English “not well” or “not at all” and, 
therefore, are considered to have limited English proficiency. Of those who speak a language 
other than English, the largest proportion speaks Spanish (45.7%); others speak Asian and 
Pacific languages (29.7%), other Indo-European languages (19.3%), and other languages (5.4%). 


Table 2-3. Ability of the Study Area Population To Speak English 


Area 


Total Sample 
(5 Years Old 


or Older) 


Speaks Only English 


Speaks a Language Other than English 


Speaks English “Very 
Well” or “Well” 


Speaks English “Not Well” 
or “Not at All” 


Number Percent Number Percent Number Percent 


Study area 28,562 25,305 88.6 2,745 84.3 512 15.7 
Logan  38,703 33,097 85.5 4,311 76.9 1,295 23.1 
North Logan 5,490 4,981 90.7 399 78.4 110 21.6 
Cache County 82,241 73,418 89.1 6,986 77.6 2,017 22.4 


Source: U.S. Census Bureau 2000 
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The percentage of people in the study area who speak only English is similar to that in Cache 
County, Logan, and North Logan. However, more people speak English “very well” or “well” 
in the study area compared to the county and cities. Therefore, a smaller percentage of people 
in the study area are considered to have limited English proficiency than in Cache County, 
Logan, and North Logan. 


Based on the data presented in Table 2-3, a portion of the population in the study area has 
limited English proficiency, but this segment of the population is not higher than the LEP 
populations in Logan, North Logan, and Cache County. 


2.1.1.5 Income 


The median household income for people living in the study area was analyzed using income 
data from the U.S. Census Bureau for 1999 (U.S. Census Bureau 2000). In 1999, median 
household income levels for census block groups in the study area ranged from a low of 
$15,954 to a high of $78,170. During the same period, the Cache County median household 
income was $39,730. Table 2-4 summarizes the median household income in 1999. 


Table 2-4. Median Household Income in 1999 


Location Median Income 


Area  


Cache County $39,730 
Logan $30,778 
North Logan $49,154 


Block Group  


Census tract 4.02, block group 1 $65,882 
Census tract 7.01, block group 1 $78,170 
Census tract 7.01, block group 2 $45,347 
Census tract 7.01, block group 3 $41,420 
Census tract 7.02, block group 1 $15,954 
Census tract 7.02, block group 2 $25,833 


Census tract 6, block group 1 $39,750 
Census tract 6, block group 2 $26,087 
Census tract 6, block group 4 $22,246 
Census tract 9, block group 1 $29,413 
Census tract 16, block group 1 $42,500 


Source: U.S. Census Bureau 2000 
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3.0 Environmental Justice 


3.1 Potential Environmental Justice Populations in the 
Study Area 
This section describes the minority and low-income populations that live in the study area. 


3.1.1 Minority Populations 


The minority population of the study area is about 9.8%, which is lower than the county 
minority population percentage (10.3%) (Section 2.1.1.2, Race and Ethnicity). The 
population in the study area is predominantly white and not Hispanic.  


A review of block-level data shows that 62 blocks have a higher percentage of minorities than 
the county percentage. The minority population of these blocks represents about 7% of the 
total study area population. Blocks with percentages of minorities higher than the county 
average are concentrated in the area west of 1200 East and south of Green Canyon Drive/
1800 North (Figure 3-1). Twenty-two blocks have populations of minorities that are at least 
10 percentage points higher than the county average, although three of these blocks have 
fewer than 10 people and show a very high minority percentage as a result. Detailed 
information about the blocks is contained in Appendix D1, U.S. Census Bureau Information, 
of the Logan Northern Canal Reconstruction project EIS. 


In summary, the overall study area has a lower percentage of minorities than the county as a 
whole. Areas having a proportion of minorities of at least 10 percentage points higher than 
the county average are concentrated primarily in the area west of 1200 East and south of 
Green Canyon Drive/1900 North. 
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Figure 3-1. Minority Distribution in the Study Area 
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3.1.2 Low-Income Populations 


A low-income household is one that has a median household income at or below the U.S. 
Department of Health and Human Services (HHS) poverty guideline. In 1999, the HHS 
poverty guideline for a family of three was $13,880 (Federal Register, Volume 64, Number 
52, March 18, 1999, pages 13428–13430). The poverty guideline for a three-person 
household was used because the average household size in the study area was 2.49 in 2000, 
while in Logan and North Logan it was 2.92 and 3.56, respectively. The average household 
size in Cache County was 3.24 (U.S. Census Bureau 2000).  


All census block groups had a median household income above the HHS 1999 poverty 
guideline for a three-person household. However, some block groups in the study area have 
an overall median income that is lower than the county average (Section 2.1.1.5, Income). In 
general, these areas are concentrated around USU. 


The 2000 U.S. Census data were also used to determine poverty status. For the purpose of 
this EIS, the Cache County 1999 poverty percentage of 13.5% is used as a comparator. The 
census data show that the study area population of persons for whom poverty status was 
determined and that were living below the poverty level in 1999 was 23.5%. This overall rate 
is 10 percentage points higher than the county average. 


Poverty information is available at the block-group level (Table 3-1). Because some of the 
block groups that are included in the analysis are very large and cover areas far outside the 
study area, the census information should be used only as a reference. When the census 
information is reviewed on a map (Figure 3-2), it appears that the block groups with a 
percentage of persons living in poverty that is at least 10 percentage points higher than the 
county average are concentrated west of 1200 East and south of 1400 North in Logan. Much 
of this area is student housing for USU. 
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Table 3-1. Poverty Status in the Study Area in 1999 


Block Groupa 


Population for Which 
Poverty Status Is 


Determined 


Number of 
Persons Living 


in Poverty 


Percent of 
Persons Living 


in Poverty 


                Census tract 4.01, block group 1  1,201 187 15.6 
Census tract 4.01, block group 2  1,113 72 6.5 
Census tract 4.02, block group 1 2,443 119 4.9 
Census tract 4.03, block group 2  2,199 12 0.5 


Census tract 6, block group 1 2,342 893 38.1 
Census tract 6, block group 2 1,433 388 27.1 
Census tract 6, block group 3 627 52 8.3 
Census tract 6, block group 4 2,914 1,622 55.7 


Census tract 7.01, block group 1 1,542 40 2.6 
Census tract 7.01, block group 2 1,883 241 12.8 
Census tract 7.01, block group 3 659 32 4.9 
Census tract 7.02, block group 1  1,817 802 44.1 
Census tract 7.02, block group 2 537 417 77.7 


Census tract 8, block group 1 1,495 615 41.1 
Census tract 8, block group 2  1,116 396 35.5 
Census tract 8, block group 4  1,391 541 38.9 


Census tract 9, block group 1 1,616 337 20.9 
Census tract 11.02, block group 1  2,852 84 2.9 
Census tract 16, block group 1 17 3 17.6 


Source: U.S. Census Bureau 2000 
a Only four block groups (Tract 7.01, block groups 2 and 3, and Tract 7.02, block groups 1 and 2) are 


entirely within the study area. All other block groups are only partially within the study area.  


In summary, all census block groups had a median household income above the HHS 1999 
poverty guideline for a three-person household. However, the overall study area has a higher 
percentage of people living in poverty than Cache County as a whole. Areas having a 
proportion of people living in poverty that is at least 10 percentage points higher than the 
county average are concentrated west of 1200 East and south of 1400 North in Logan. The 
block groups in this area include areas outside the study area and student housing associated 
with USU. 
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Figure 3-2. Poverty Status of the Study Area 
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3.2 Environmental Consequences 
The project team used demographic and income information presented in Section 2.1.1, 
Demographics, and Section 3.1, Potential Environmental Justice Populations in the Study 
Area, to identify potential environmental justice populations (either low-income or minority 
populations) in the study area. For the purpose of this EIS, environmental justice populations 
are census blocks or block groups having a proportion of people living in poverty or a 
proportion of minorities that is at least 10 percentage points higher than the county average. 


As described in Section 3.1, eight block groups had poverty levels that were at least 10 
percentage points higher than the county average of 13.5%, while 22 blocks had a population 
comprised of at least 20.3% minority persons, which is 10 percentage points higher than the 
county average (Figure 4-2, Minority Distribution in the Study Area, and Figure 4.3, Poverty 
Status of the Study Area). 


All low-income and most minority populations are concentrated west of 1200 East and south 
of 1400 North in Logan. In addition, some minority populations are west of 800 East and 
south of 1800 North, east of 1600 East and south of 1900 North, west of 1600 East and south 
of 1500 North, and east of 1200 East and north of US 89. Much of the area where low-
income and minority populations are located is student housing for USU. 


As explained in Section 2.1.1.4, Limited English Proficiency (LEP), some of the population 
in the study area has limited English proficiency. Spanish is the most spoken language among 
people who speak a language other than English. In order to comply with Executive Order 
12898, Federal Actions To Address Environmental Justice in Minority and Low-Income 
Populations, and USDA Departmental Regulation (DR) 5600-2, Environmental Justice, 
reasonable measures should be taken during public involvement to ensure that this part of the 
population has meaningful access to meetings and information regarding this project. 


3.2.1 Laws, Policies, and Direction 


Executive Order 12898 and DR 5600-2 require impacts to low-income, minority, and tribal 
populations as a result of a project to be evaluated. If these populations are near or within the 
study area, they have to be provided the opportunity to comment before decisions are 
rendered on, allowed to share in the benefits of, not excluded from, and not affected in a 
disproportionately high and adverse manner by government programs and activities affecting 
human health or the environment. Therefore, Executive Order 12898 and DR 5600-2 were 
considered during the analysis of impacts to environmental justice populations in the study 
area as a result of each alternative. 


3.2.2 No-Action Alternative 


Under the No-Action Alternative, no low-income or minority populations would be affected 
by construction activities or changes to the irrigation system. Therefore, there would be no 
disproportionately high and adverse environmental or human health impacts to low-income 
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and minority populations in the study area as a result of the No-Action Alternative. In 
addition, no measures would be taken in regard to populations with limited English 
proficiency. 


3.2.3 Action Alternatives 


3.2.3.1 Long-Term Effects 


Operation of the modified LHPS and/or LN Canals would not result in disproportionately 
adverse effects to the quality of life, environment, or mobility of low-income or minority 
populations. All people would experience the same effects described in Chapter 5, 
Environmental Consequences, of the EIS regardless of race, ethnicity, or income.  


3.2.3.2 Construction Effects 


Purple Alternative 


Construction associated with the Purple Alternative could temporarily affect four block 
groups of low-income populations and three blocks of minority populations due to their 
proximity to the proposed canal alignment. Table 3-2 lists these block groups and blocks in 
which the percentage of persons living in poverty and the percentage of minorities is at least 
10 percentage points higher than the Cache County averages. The population within these 
blocks is small (between 34 and 107 residents per block).  


Table 3-2. Low-Income and Minority Populations Affected by the Purple 
Alternative 


Low-Income Populations Minority Populations 


Block Group 


Number of 
Persons in 


Poverty 


Percent of 
Persons in 


Poverty Block 


Number of 
Minority 
Persons 


Percent of 
Minority 
Persons 


Census tract 6.00, 
block group 1 


893 38.1 Census tract 6.00,  
block group 4, block 4005 


22 20.6 


Census tract 6.00, 
block group 4 


1,622 55.7 Census tract 7.01,  
block group 2, block 2004 


9 26.5 


Census tract 7.02, 
block group 1 


802 44.1 Census tract 7.02,  
block group 1, block 1000 


27 29.3 


Census tract 8.00, 
block group 1 


615 41.1    


Source: U.S. Census Bureau 2000 
The populations listed in this table have a percentage of persons either living in poverty or considered minority that 
is at least 10 percentage points higher than the Cache County averages of 23.5% and 20.3%, respectively. 
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Under the Purple Alternative, only construction impacts are anticipated to low-income or 
minority populations. The construction activities that could affect the areas where low-
income or minority populations live adjacent or close to the canal alignments are summarized 
below. 


• A water-control structure at Lundstrom Park to transition the canal water from a box 
culvert to an open channel and a headgate to allow LN Canal water to be diverted 
into a new pipe system. Building these structures would cause temporary noise 
impacts associated with the use of construction equipment. 


• A pressure pipe to convey LN Canal water from the LHPS Canal to the LN Canal. 
The pipe would be routed under city streets and through and under a field for about 
1.2 miles to connect to the LN Canal at about 1500 North. Constructing this pipeline 
would cause temporary noise impacts associated with the use of construction 
equipment and temporary traffic impacts on streets in the work area. 


• A pressure pipe from 1500 North to 400 North installed in the existing canal access 
road. Constructing this pipeline would cause temporary noise impacts associated with 
the use of construction equipment. Construction between 400 North and 800 North 
might also cause nuisance impacts due to the general inaccessibility of the existing 
canal (that is, workers might need to take equipment through private property to 
access the canal during construction). 


These construction activities would have temporary and minor effects on populations living 
near the Purple Alternative. Construction would affect all populations in the area in the same 
manner and magnitude regardless of their race, ethnicity, and income level. Therefore, low-
income and minority populations near the Purple Alternative would not be affected in a 
disproportionately high and adverse manner. 


Orange Alternative 


Construction associated with the Orange Alternative could temporarily affect the same four 
block groups of low-income populations identified for the Purple Alternative and four blocks 
of minority populations, which include the three blocks identified for the Purple Alternative. 
Table 3-3 lists these block groups and blocks in which the percentage of persons living in 
poverty and the percentage of minorities is at least 10 percentage points higher than the 
Cache County averages. Between 26 and 107 residents live in the blocks with the highest 
percentage of minority persons in the study area. 
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Table 3-3. Low-Income and Minority Populations Affected by the Orange 
Alternative 


Low-Income Populations Minority Populations 


Block Group 


Number of 
Persons in 


Poverty 


Percent of 
Persons in 


Poverty Block 


Number of 
Minority 
Persons 


Percent of 
Minority 
Persons 


Census tract 6.00, 
block group 1 


893 38.1 Census tract 4.02,  
block group 1, block 1021 


6 23.1 


Census tract 6.00, 
block group 4 


1,622 55.7 Census tract 4.02,  
block group 1, block 1023 


9 21.4 


Census tract 7.02, 
block group 1 


802 44.1 Census tract 6.00,  
block group 4, block 4005 


22 20.6 


Census tract 8.00, 
block group 1 


615 41.1 Census tract 7.02,  
block group 1, block 1000 


27 29.3 


Source: U.S. Census Bureau 2000 
The populations listed in this table have a percentage of persons either living in poverty or considered minority that 
is at least 10 percentage points higher than the Cache County averages of 23.5% and 20.3%, respectively. 


Under the Orange Alternative, only construction impacts are anticipated to low-income or 
minority populations. The construction activities that could affect the areas where low-
income and minority populations live adjacent to the canal alignments are summarized below. 


• A box culvert between the LHPS Canal POD and 2900 North or 3100 North. 
Constructing this box culvert would cause temporary noise impacts associated with 
the use of construction equipment and temporary traffic impacts to streets that cross 
over the canal in the work area. 


• A pressure pipe from 1500 North to 400 North installed in the existing canal access 
road. Constructing this pipeline would cause temporary noise impacts associated with 
the use of construction equipment. Construction between 400 North and 800 North 
might also cause nuisance impacts due to the general inaccessibility of the existing 
canal (that is, workers might need to take equipment through private property to 
access the canal during construction). 


These construction activities would have temporary and minor effects on populations living 
near the Orange Alternative. Construction would affect all populations in the area in the same 
manner and magnitude regardless of their race, ethnicity, and income level. Therefore, low-
income and minority populations near the Orange Alternative would not be affected in a 
disproportionately high and adverse manner. 
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Blue Alternative 


Construction of the Blue Alternative could affect one block group that supports a low-income 
population (census tract 8.00, block group 1). The Blue Alternative touches the corner of this 
block group, which is located just north and south of US 89 in the southwestern end of the 
study area. There are 615 persons living in poverty in this block group, which is 41.1% of the 
population, as shown in Table 3-2 and Table 3-3. No minority populations are near the Blue 
Alternative. 


As with the Purple and Orange Alternatives, only construction impacts are anticipated to low-
income or minority populations under the Blue Alternative. 


The area along the Logan Bluff that has historically been subject to landslides does not 
include census tract 8.00, block group 1. The construction activities that could affect the area 
where this low-income population lives close to the canal alignment are summarized below. 


• Demolition of the existing canal conveyance structure from the LN Canal POD to 
400 North/600 East. Demolition would cause temporary noise impacts and could 
cause temporary air quality impacts. 


• A gravity pipeline in the existing LN Canal alignment to convey water from the LN 
Canal POD to 400 North/600 East. Construction would cause temporary noise 
impacts associated with the use of construction equipment. 


• A drainage channel to convey stormwater and water from seeps and springs from the 
upslope hillside. This channel would eventually discharge into the existing irrigation 
canal at 400 North/600 East. Constructing this channel would cause temporary noise 
impacts associated with the use of construction equipment. 


These construction activities could have temporary and minor effects on people living near 
the Blue Alternative. Construction would affect all populations in the area in the same 
manner and magnitude regardless of their race, ethnicity, and income level. Therefore, no 
disproportionately high and adverse impacts to minority populations near the Blue 
Alternative are anticipated under this alternative. 


3.2.4 Summary of Impacts and Mitigation 


Because none of the action alternatives would cause short-term, disproportionately high and 
adverse impacts to environmental justice populations, no mitigation is proposed. 
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Chapter 2:  Purpose of and Need 
for Action 


2.1 Introduction 
This chapter includes background information about the irrigation canal systems in Cache 
County, describes why the Logan Northern Canal Reconstruction project is needed, and 
discusses the purpose of the project. It also identifies other agencies that might be involved 
in, and lists regulations that might apply to, the proposed action. Finally, it describes the 
results of the NEPA scoping process. 


2.1.1 Project Setting 


The 8-square-mile (5,139-acre) study area for the Logan 
Northern Canal Reconstruction project is located in the 
northeastern part of Cache County in northern Utah. 
Cache County covers an area of about 1,165 square 
miles. The study area includes unincorporated areas of 
Cache County and parts of the cities of Logan, North 
Logan, and Hyde Park (Figure 2-1). 


Several irrigation canals provide water to Cache County, 
including two canals that cross the project area: the LN Canal and the Logan Hyde Park 
Smithfield Canal (LHPS Canal). These two canals divert water from the Logan River at 
separate locations and convey and distribute water along parallel alignments to the north in 
open channels. The Logan River travels through the southern part of the study area. 


During the summer of 2009, the slope of a hillside in Logan failed. As a result of this failure 
(landslide), a section of the LN Canal broke away. Three people were killed by the landslide, 
and the Logan & Northern Irrigation Company, the canal company that operates and 
maintains the LN Canal, has not been able to use the canal to distribute water since the 
failure. Figure 2-1 shows the location of the 2009 landslide. 


After the landslide, the Logan & Northern Irrigation Company worked with the City of Logan 
and the Logan, Hyde Park and Smithfield Canal Company on a temporary solution to deliver 
some water to its shareholders (for a description of the temporary system, see Section 2.1.2.2, 
Operation of the LN and LHPS Canals). The temporary system was used for the 2010 
irrigation season to deliver water to LN Canal shareholders downstream of about 800 North. 
However, the system is not considered permanent and will eventually need to be taken out of 
service. 


What is the project study area? 


The project study area includes 
unincorporated areas of Cache 
County and parts of the cities of 
Logan, North Logan, and Hyde 
Park (Figure 2-1). 
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Figure 2-1. Project Study Area 
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2.1.2 Canal Management and Operation 


2.1.2.1 Management of the Canal System in Cache County 


At the basic level, the canal system in Cache County is managed to deliver water for 
irrigation purposes. Water is provided to water rights holders and shareholders, including 
municipalities, in Cache County through several canals and ditches. Once delivered, the water 
is used for agricultural irrigation and municipal irrigation (for example, for the Logan Golf & 
Country Club, schools, and parks). Some water is exchanged, which allows use of other 
sources for drinking water. Each canal is operated and maintained by an individual canal 
company. The LN Canal is operated by the Logan & Northern Irrigation Company, and the 
LHPS Canal is operated by the Logan, Hyde Park and Smithfield Canal Company. 


After the 2009 landslide, these canal companies formed a partnership to plan and coordinate 
water delivery. This partnership is formally referred to as the Cache Highline Water Users’ 
Association. Cache County and the Cities of Logan, North Logan, Hyde Park, and Smithfield 
participate in Cache Highline Water Users’ Association meetings as stakeholders. 


Day-to-day delivery of irrigation water is provided by 
each canal company’s Water Master, who operates 
headgates and points of diversion (POD). When a 
shareholder requests water, he or she contacts the Water 
Master, who then controls the headgates to deliver the 
water to the shareholder. The amount of water flowing in 
the canals depends on the shareholders’ water requests, 
which in turn are based on availability and shares. The 
canal companies divert water in the late spring, summer, 
and fall. The canals are not used for water delivery in the 
winter and early spring. 


With the increased urbanization of Cache Valley, residential housing, commercial 
developments, city roads, parks, and other infrastructure have been built adjacent to the 
canals. The canals are crossed in many places by pedestrian bridges, roadway bridges, and 
municipal utilities. In addition, city stormwater systems are built to discharge municipal 
stormwater to the canals. In the past, this added source of water was viewed as a benefit by 
the canal companies, since more water was available for distribution. However, as the area 
has become more urbanized, the amount of municipal stormwater entering the canal system 
often exceeds the system’s capacity, which causes flooding. Over the last several years, the 
canal companies and the Cities have been working together to identify solutions related to 
conveying stormwater in the canal system. 


What are headgates and points 
of diversion (POD)? 


A headgate is a gate that is used to 
control the flow of water at the 
upper end of a water conveyance 
structure (such as a canal). A point 
of diversion is a specifically 
named place where water is 
removed from a body of water. 
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2.1.2.2 Operation of the LN and LHPS Canals 


Before the 2009 landslide, the water that was ultimately delivered to LN Canal shareholders 
was diverted from the Logan River below First Dam along Canyon Road at about 1700 East 
(south of U.S. Highway 89). From this POD, the existing LN Canal route generally follows 
Canyon Road before turning north at about 600 East in Logan. The canal runs northerly 
through Logan, North Logan, Hyde Park, Smithfield, and unincorporated areas under the 
jurisdiction of Cache County and terminates north of Smithfield (Figure 2-2). 


After the landslide, the Logan & Northern Irrigation Company worked with the State 
Engineer from the Utah Division of Water Rights; Utah State University (USU); the Logan, 
Hyde Park and Smithfield Canal Company; the City of Logan; and Cache County to establish 
a temporary water delivery system for LN Canal shareholders. This system is able to deliver 
only about 50% of the water shares associated with the LN Canal. 


The temporary delivery system, which operated intermittently during the 2009 and 2010 
irrigation seasons, included the following elements: 


• Water was diverted from the Logan River at the LN Canal POD below First Dam and 
delivered to a segment of the canal between the POD and a temporary diversion 
(known as the Laub Diversion) at about 1200 East upstream of the landslide site. In 
2009, culinary water from a City of Logan well was discharged into the LN Canal at 
about 700 North in Logan. 


• LN Canal water was diverted at the LHPS Canal POD, which is located below 
Second Dam upstream of the LN Canal POD. The LN Canal water was carried in the 
LHPS Canal and was diverted back to LN Canal shareholders at the following three 
points. 


o A small pipeline belonging to the East Bench Irrigation Company was used to 
take water from the LHPS Canal at the Logan Golf & Country Club. This 
pipeline travels under the USU campus and discharges to the LN Canal at about 
800 North in Logan. This provided some water to shareholders between about 
800 North and 1400 North in Logan. 


o A pipeline and storm drain system took LN Canal water from the LHPS Canal at 
Lundstrom Park. This water was carried under city streets and discharged to the 
LN Canal at about 1400 North. This provided some water to shareholders 
downstream of 1400 North. 


o A recently constructed pipeline at about 4800 North in an unincorporated area of 
Cache County (between Hyde Park and Smithfield) took LN Canal shares from 
the LHPS Canal and discharged them to the LN Canal. This temporary diversion 
was outside the project study area. 


Additionally, in 2009 and 2010, check dams were installed and used to collect water and to 
prevent water from draining into the landslide area. 
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Figure 2-2. Route of the Logan Northern Canal 
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Because this temporary system uses the LHPS Canal, it has less capacity to deliver water to 
the shareholders of both the LN and LHPS Canals. As a result, about 50% of the LHPS 
Canal’s water shares were delivered using the LHPS Canal POD under the temporary system. 


The temporary diversion of LN Canal water into the LHPS Canal system required the State 
Engineer from the Utah Division of Water Rights to approve a temporary change in the LN 
Canal’s POD. After the temporary change was approved, the Logan & Northern Irrigation 
Company submitted a formal request to the State Engineer for a permanent change in the LN 
Canal water rights. The request asks that LN Canal water be permanently changed and 
diverted from the existing LN Canal POD and the LHPS Canal POD upstream. 


The Logan & Northern Irrigation Company originally sought this permanent transfer to 
prevent temporary transfer requests that might be filed before the proposed action is 
implemented. The State Engineer is currently considering the permanent change request. 


The temporary system cannot and will not be used in the long term. The temporary system 
does not have enough capacity to deliver all of the water allowed under the LN Canal and 
LHPS Canal water rights and therefore cannot efficiently deliver water to all shareholders of 
both canals. USU and the City of Logan are not in the irrigation water delivery and water 
management business, and using systems that USU and the City normally operate and 
maintain results in cost, responsibility, and liability that they might not want to carry. 


2.1.2.3 Other Uses of the Canal System in the Study Area 


Private Uses 


Some people who live along the LN and LHPS Canals in the study area value the appearance 
and presence of the canal system. These landowners feel that the canals’ appearance and the 
water conveyed through the canals are amenities that contribute to their quality of life. 


Most of the adjacent parcels abut the canals and the canal maintenance roads, but in many 
cases the parcel owners do not actually own the land that is occupied by the canals. Cache 
County records show that most of the LN and LHPS Canals are situated on land that does not 
have a recorded owner, but some adjacent parcels do extend to the centerline of the canal. 
The Logan & Northern Irrigation Company and the Logan, Hyde Park and Smithfield Canal 
Company have historically used the land under a prescriptive easement (that is, using the land 
openly, in a clearly observable fashion, and continuously and without the property owners’ 
formal permission). The Logan, Hyde Park and Smithfield Canal Company has a recorded 
easement on the section of the LHPS Canal in the project area. 


Public Uses 


Local residents consider the canal system to be a community amenity. The canal system and 
canal maintenance roads are used for recreational floating in the canals using inner tubes and 
wading, hiking, and mountain biking along the canals. Even though the canals are not formal 
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public recreation facilities, the historic presence of the canals is an important element of the 
social framework of the community. 


2.2 Proposed Action 
Cache County has requested assistance from NRCS to 
provide funding through the EWPP. This Federal 
funding, along with matching funds from project 
stakeholders, would be used to construct a system that 
will safely restore delivery of water that was diverted 
using the LN Canal before the 2009 landslide. The new 
system would have an operational life of about 50 years. 


Alternatives for the proposed action are described in 
Chapter 3, Alternatives. Rather than identify specific details about a defined project, this EIS 
studies project alternatives at an equal level of detail. The alternatives for the proposed action 
that are studied at an equal level of detail in this EIS are the following: 


• Purple Alternative: Improvements to the LHPS Canal POD, change in the size and 
structure of the LHPS Canal between the POD and Lundstrom Park/1500 North, new 
underground pipeline carrying LN Canal water from the LHPS Canal to the LN 
Canal at about 1500 North, and improvements to LN Canal delivery between 400 
North and 1500 North. 


• Orange Alternative: Improvements to the LHPS Canal POD, change in the size and 
structure of the LHPS Canal between the POD and either 2900 North or 3100 North, 
new underground pipeline carrying LN Canal water from the LHPS Canal to the LN 
Canal at either 2900 North or 3100 North, and improvements to LN Canal delivery 
between 400 North and either 2900 North or 3100 North. 


• Blue Alternative: Improvements to the LN Canal POD and change in the size and 
structure of the LN Canal between the POD and 400 North. 


Section 3.5, Preferred Alternative, of this Final EIS identifies the Purple Alternative as the 
preferred alternative. Detailed information about the alternative routes and features is 
presented in Chapter 3, Alternatives. NEPA also requires NRCS to consider a No-Action 
Alternative. 


The following sections describe the need for and purpose of this proposed action. As it 
developed the project, NRCS primarily focused on how well potential solutions met the 
project’s need and purpose but also considered other objectives that support the need and 
purpose. Those objectives are described in Section 2.2.2.1, NRCS Objectives, and Section 
2.2.2.4, SLO Objectives. 


What is the proposed action? 


The proposed action is to construct 
a system that will safely restore 
delivery of water that was diverted 
using the LN Canal before the 
2009 landslide. 
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2.2.1 Need for Action 


The proposed action is needed to: 


• Restore the safe delivery of water that was 
conveyed by the LN Canal before the 2009 
landslide, and 


• Address the remaining hazards associated with 
the landslide zone between about 750 East and 
1100 East. 


2.2.1.1 Restore the Safe Delivery of Water 


Since the landslide and subsequent breach of the LN 
Canal in 2009, the amount of water delivered to the LN Canal’s shareholders has been greatly 
reduced. The temporary system put in place to deliver some water to shareholders with the 
LN Canal also reduced the amount of water delivered to LHPS Canal shareholders. The 
temporary system used in 2009 and 2010 cannot and will not be used in the long term. The 
Logan & Northern Irrigation Company wishes to restore full delivery of water to its 
shareholders, and the Logan, Hyde Park and Smithfield Canal Company wishes to return to 
full delivery to its shareholders using the LHPS Canal. 


Before the landslide, the LN Canal diverted an average of about 60 cfs (cubic feet of water 
per second) from the LN Canal POD just below First Dam. Since the landslide, the overall 
amount of both LN Canal and LHPS Canal shares that is being delivered has decreased by 
about 50%. The temporary system described in Section 2.1.2.2, Operation of the LN and 
LHPS Canals, allowed the continued delivery of some water, but all shareholders experienced 
adverse effects from not receiving their full shares of water. This reduction has affected the 
financial performance of agricultural production (only 50% of the water is delivered, but 
production costs are nearly the same as they would be if 100% of the water were delivered); 
the irrigation of public land such as the golf course, parks, and school grounds; and the 
amount of water available for drinking-water exchanges downstream. 


The proposed action is needed for the delivery of allocated canal shares to LHPS and LN 
Canal shareholders as follows: 


• Recently, the LN Canal has diverted about 60 cfs from the Logan River. The Logan 
& Northern Irrigation Company has 3,279 shares that are conveyed to municipal and 
industrial (M&I) users, USU, the City of Smithfield, the City of Hyde Park, the 
Richmond Irrigation Company, and the Smithfield Irrigation Company. 


• Recently, the LHPS Canal has diverted about 65 cfs from the Logan River. The 
Logan, Hyde Park and Smithfield Canal Company has 1,997 shares, about two-thirds 
of which are dedicated to M&I use with the remainder used for agriculture. Its 
majority shareholders are the City of Logan, USU, the Logan Golf & Country Club, 
the City of Smithfield, and the Smithfield Irrigation Company. 


Why is the proposed action 
needed? 


The proposed action is needed to 
restore the safe delivery of water 
that was conveyed by the LN 
Canal before the 2009 landslide 
and address the remaining hazards 
associated with the landslide zone 
between about 750 East and 
1100 East. 
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Irrigation water in the canals is also used to facilitate exchange agreements that allow the City 
of Smithfield, the City of Logan, and the City of Hyde Park to use other water sources for 
culinary purposes. 


2.2.1.2 Address the Remaining Hazards Associated with the 
Landslide Zone 


The 2009 landslide occurred in an area that has a history of slope instability. A recent 
landslide compilation map shows landslide areas in the area of the Logan Bluff south of U.S. 
Highway 89 (US 89) in the study area (Klauk and Kaliser 1978; Harty 1992; Dessenberger 
and Heppler 2006; Olsen 2006; Elliott and Harty 2010). Documented historic landslides 
along the Logan Bluff and the 2009 landslide are compiled and shown in Figure 2-3. The 
historic landslides date back to about 1906 (Olsen 2006) and have had various effects on the 
LN Canal. Several landslides caused the LN Canal to fill and overflow, and other landslides 
have caused canal breaks. The 2009 landslide resulted in loss of life. 


NRCS believes that there is a need to address the hazards that remain in the area around the 
2009 landslide site. Based on the long history of landslides and the hydrology and geologic 
conditions of the Logan Bluff, future landslides are likely to occur in the area. NRCS did not 
conduct any detailed geologic investigations for this EIS but instead reviewed historic 
landslide information about the area. A preliminary review of this information, the existing 
conditions, and the location of structures relative to the slope indicates that the area between 
about 750 East and 1100 East, which includes the 2009 landslide site, continues to pose the 
greatest risk to life and property. Areas west of 750 East and east of 1100 East are adjacent to 
this historic landslide zone but could also be susceptible to landslides in the future. However, 
because EWPP funds cannot be used to solve watershed or natural problems that existed prior 
to the natural disaster, NRCS is limited to addressing the remaining hazards associated with 
the 2009 landslide zone. 


Even if the proposed action addresses some risks associated with the remaining landslide 
hazards in the historic landslide zone, the proposed action would not eliminate the future 
threat of landslides, potential property damage, and loss of life in this area of the Logan Bluff. 
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Figure 2-3. Historic Landslides 
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2.2.2 Purposes of Action 


The purposes of the proposed action are to restore safe 
water delivery capability to the LN Canal and to address 
remaining hazards in the 2009 landslide zone. 


In addition to addressing the need for and purposes of the 
proposed action, NRCS has identified a number of 
objectives that the proposed action should achieve. These 
objectives, which are listed in Section 2.2.2.1 below, are 
based on the requirements of the EWPP; the Uinta-
Wasatch-Cache National Forest policies, standards, and 
guidelines; and the requirements of Section 404 of the CWA. Section 2.2.2.4, SLO 
Objectives, lists the SLO’s objectives for the proposed action. 


2.2.2.1 NRCS Objectives 


The project’s need and purpose directly address two important components of the EWPP 
objectives: provide protection from additional flooding or soil erosion and reduce threats to 
life or property from a watershed impairment. The proposed action should achieve the 
following EWPP requirements: 


• [Provide measures that are] economically, socially, and environmentally defensible 
and technically sound (7 CFR 624.6[c]). Defensibility means the extent to which an 
action is: 


o More beneficial than adverse in the extent and intensity of its environmental and 
economic effects; 


o In compliance with Federal, State, and local laws; 


o Acceptable to affected individuals and communities; 


o Effective in restoring or protecting the natural resources; 


o Complete with all necessary components included; and 


o Efficient in achieving the desired outcome (7 CFR 624.4[a]). 


• Emphasize measures that are the most economical and are to be accomplished using 
the least damaging practical construction techniques and equipment that retain as 
much of the existing characteristics of the landscape and habitat as possible. 


2.2.2.2 Management Direction for the Uinta-Wasatch-Cache 
National Forest 


Federally owned land in Logan Canyon is administered by USFS and is subject to 
management direction in the Revised Forest Plan for the Wasatch-Cache National Forest 


What are the purposes of the 
proposed action? 


The purposes of the proposed 
action are to restore safe water 
delivery capability to the LN 
Canal and to address remaining 
hazards in the 2009 landslide zone. 
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(USFS 2003). This land includes a reach of the Logan River, which is the source of the water 
diverted into the LN and LHPS Canals. The LHPS Canal POD is on National Forest System 
land, but the LN Canal POD is not. 


The Revised Forest Plan identifies specific management direction for National Forest System 
land. Because USFS is a cooperating agency for the proposed action, NRCS must ensure that 
a solution is consistent with the plan. The project team considered management direction 
articulated in forestwide goals and sub-goals along with specific standards and guidelines for 
activity on National Forest System land as it developed the project alternatives and as it 
completed the impact analyses described in Chapter 5, Environmental Consequences. An 
overarching guideline for issuing a special-use authorization is as follows: 


Guideline 81: Before issuing recreation or non-recreation special-use authorizations, 
ensure that each proposal clearly demonstrates why use of National Forest System 
lands is necessary and why lands under other ownership cannot be used. Deny 
proposals for use when the request is based solely on affording the proponent a lower 
cost or less restrictive location than can be obtained on non-Federal lands, or when 
reasonable options exist on non–National Forest System lands. Use the process 
identified in FSH [Forest Service Handbook] 2709.11 to determine whether special-
use proposals will be accepted for detailed review under NEPA. Provide only for 
authorizations that meet the tests of prudent, reasonable, and absolutely in the public 
interest. (USFS 2003, 4-54) 


Because the direction provided in the plan is subject-specific, applicable standards and 
guidelines are identified and discussed under the applicable resource sections in Chapter 5. 


2.2.2.3 Section 404 of the Clean Water Act 


Section 404 of the CWA lists specific requirements for activity that must be authorized under 
the Act. One of the primary focal points of the Section 404 program is avoiding and 
minimizing impacts to waters of the United States. The project team considered opportunities 
for avoiding and minimizing impacts to waters of the United States as it completed the impact 
analyses described in Chapter 5, Environmental Consequences. 
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2.2.2.4 SLO Objectives 


In addition to the EWPP requirements; Uinta-Wasatch-Cache National Forest policies, 
standards, and guidelines; and Section 404 objectives; the SLO has identified a number of 
objectives it wants the proposed action to achieve. These objectives are: 


1. Restore water for all canal users, which includes farmers, ranchers, Towns, and 
Cities, while optimizing safety. 


2. Promote amenities and citizen use along the canal route for recreation and aesthetic 
appreciation, including preserving or restoring vegetation. 


3. Promote secondary benefits of the rebuilt canal for the betterment of existing and 
future citizens of Cache County which include, but are not limited to, water 
conservation, improved water quality, and energy conservation. 


4. Minimize temporary and permanent impacts to private and public property, including 
roadways. 


5. Minimize unknown cost and time associated with the project and avoid unnecessary 
delay. 


6. Minimize the need for specialized construction techniques and foster competitiveness 
within the bid process. 


7. Minimize the operation and management cost for overseeing the canal system in the 
future. 


The project team considered these objectives as it developed the project alternatives. 


2.3 Laws, Regulations, Policies, and Determinations 
Table 2-1 summarizes the laws, regulations, and policies that could apply to the proposed 
action and the determinations that NRCS and other agencies might need to make in order to 
implement the preferred alternative. These laws, regulations, and policies are in addition to 
the EWPP requirements. 
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Table 2-1. Laws, Regulations, and Policies That Could Apply to the Proposed Action 


Law, Regulation, or Policy Issuing/Approving Agency Determination Responsibility and Timing 


Federal Laws, Regulations, and Policies 


Clean Water Act (33 United States 
Code [USC] 1251 and subsequent 
sections), Section 401a  


Utah Division of Water Quality Water quality certification; required only if the 
action is subject to authorization under CWA 
Section 404. 


CWA Section 404 permittee (SLO or Logan & 
Northern Irrigation Company or their contractors); 
receive certification before construction begins. 


Clean Water Act, Section 402 
(National Pollutant Discharge 
Elimination System)a 


Utah Division of Water Quality • Compliance with the State’s general permit 
for construction-related stormwater 
discharges. 


• Small Municipal Separate Storm Sewer System 
(MS4) general permits issued to municipalities 
and to USU for stormwater. 


CWA Section 402 permittee (SLO or Logan & 
Northern Irrigation Company or their contractors); 
demonstrate compliance before construction begins. 


Clean Water Act, Section 404 USACE Authorization for the discharge of fill material to 
waters of the United States; depending on the 
magnitude of impact, project activity might be 
authorized under either an existing General 
(Nationwide) Permit or a new Standard 
(Individual) Permit. 


CWA Section 404 permittee (SLO or Logan & 
Northern Irrigation Company or their contractors); 
receive authorization before construction begins. 


National Forest Management Act 
(16 USC 1600 and subsequent 
sections) 


USFS Consistency with Revised Forest Plan for the 
Wasatch-Cache National Forest (USFS 2003). 


Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 


Executive Order 11990: Protection of 
Wetlands 


NRCS Compliance with the Executive Order. Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 


Executive Order 11988: Floodplain 
Management 


NRCS Compliance with the Executive Order. Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 


Farmland Protection Policy Act 
(7 USC 4201) 


NRCS  Compliance with the Act. Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 
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Table 2-1. Laws, Regulations, and Policies That Could Apply to the Proposed Action 


Law, Regulation, or Policy Issuing/Approving Agency Determination Responsibility and Timing 


Fish and Wildlife Coordination Act 
(16 USC 661 and subsequent 
sections) 


U.S. Fish and Wildlife Service 
(USFWS) and Utah Division of 
Wildlife Resources  


Compliance with the Act; applies to activity that 
would modify the Logan River. Consultation and 
coordination as part of the EIS process.  


Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 


Endangered Species Act (16 USC 
1531 and subsequent sections) 


USFWS Consultation under Section 7 of the Act to 
determine the project’s potential to affect listed 
species. Consultation as part of the EIS process. 


Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 


Migratory Bird Treaty Act (16 USC 
703 and subsequent sections) 


USFWS Compliance with the Act. Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. SLO or 
sponsor’s contractor monitors compliance during 
construction, if necessary. 


Bald and Golden Eagle Protection 
Act (16 USC 668) 


U.S. Department of the Interior 
(DOI), usually USFWS 


Compliance with the Act. Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. SLO or 
sponsor’s contractor monitors compliance during 
construction, if necessary. 


Executive Order 13112: Invasive 
Species 


NRCS Compliance with the Executive Order. Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 


National Historic Preservation Acta 
(16 USC 470) 


Utah Division of State History, State 
Historic Preservation Officer; and 
Advisory Council on Historic 
Preservation 


Consultation under Section106 of the Act to 
determine the project’s potential to affect listed 
or eligible resources. 


Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; consultation during the EIS process. 


Indian Trust Assets (1988 
Memorandum of Agreement 
between DOI and USDA) 


Native American groups, DOI, and 
Bureau of Indian Affairs 


Determine the location of and effects to any trust 
assets. 


Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; consultation during the EIS process. 


Executive Order 13007: Indian 
Sacred Sites 


NRCS Compliance with the Executive Order. Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 
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Table 2-1. Laws, Regulations, and Policies That Could Apply to the Proposed Action 


Law, Regulation, or Policy Issuing/Approving Agency Determination Responsibility and Timing 


Executive Order 12898: 
Environmental Justice for Low-
Income and Minority Populations 


NRCS Compliance with the Executive Order. Federal lead (NRCS) and cooperating (USFS, USACE) 
agencies; considered during the EIS process. 


Utah Laws, Regulations, and Policies 


Water Rights Utah Division of Water Rights Consistency with permitted water rights. NRCS considers during EIS process; ultimately the 
responsibility of the permittee. 


Stream Alteration Utah Division of Water Rights Compliance with State code. NRCS considers during EIS process; ultimately the 
responsibility of the permittee or its contractor. 


Antidegradation (Water Quality) Utah Division of Water Quality Compliance with State code for maintenance of 
high-quality waters; requires separate review. 


NRCS considers during EIS process; ultimately the 
responsibility of the SLO or permittee. 


Drinking Water Source Protection Utah Division of Drinking Water Compliance with State code. NRCS considers during EIS process; ultimately the 
responsibility of the SLO, the permittee, or its 
contractor. 


Utah Air Quality Rules Utah Division of Air Quality Compliance with applicable rules for 
construction activity. 


NRCS considers during EIS process; ultimately the 
responsibility of the SLO, the permittee, or its 
contractor. 


a Federal law for which implementation has been partially or wholly delegated to the State. 
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2.4 Decisions To Be Made 
The information in this EIS will support the decisions of NRCS. If USFS needs to issue a 
special-use permit and USACE needs to authorize the project under Section 404 of the CWA, 
then they would use this EIS during their decision-making processes. The expected Federal 
actions for this project are: 


• As the administrator of the EWPP, NRCS must decide if the canal reconstruction as 
described in the project’s Record of Decision meets the requirements of NEPA and 
therefore is eligible for assistance under the EWPP. 


• If an action alternative is selected and that alternative requires construction on 
National Forest System land, then USFS must decide whether to authorize the action 
and, if so, under what conditions. 


• If an action alternative is selected and the proposed project activity must be 
authorized under Section 404 of the CWA, the USACE District Engineer must 
authorize the project under an existing Nationwide Permit or through an Individual 
Permit. 


2.5 Scoping Summary 
NRCS conducted scoping for this EIS according to the 
NEPA guidelines and NRCS guidance. Scoping activities 
included a public meeting on August 11, 2010; 
correspondence with interested persons, organizations, 
and Federal, State, and local agencies, including Native 
American tribal organizations; and an agency scoping 
meeting on August 11, 2010. 


The scoping period for the Logan Northern Canal 
Reconstruction project began on July 22, 2010, with a Notice of Intent to prepare an EIS 
advertised in the U.S. government’s Federal Register. The Notice of Intent was also 
published in the local newspaper, the Logan Herald Journal. 


The scoping period ran from July 22 to August 31, 2010. NRCS received over 100 individual 
comments during scoping. These comments primarily focused on project options (or 
alternatives) but also addressed potential impacts on recreation use of the canals; fish, 
wildlife, and plant resources along the canals; socioeconomic conditions of individuals and 
the region; public safety; and water rights. Several people also commented on the project 
schedule and the process and administration of the EWPP. 


NRCS used information gathered during the scoping process to identify project alternatives 
and to identify subjects that require specific focus in the EIS. Table 2-2 describes how issues 
raised during scoping are addressed in this document. Appendix A, Scoping Summary 
Report, contains the entire scoping summary report.  


What is scoping? 


Scoping is an early and open 
process for determining the scope 
of issues to be addressed and for 
identifying the significant issues 
related to a proposed action. 
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Table 2-2. Issues Raised during Scoping 


Issue Summary of Issue(s) Where Addressed 


Alternatives 


Options The EIS should evaluate an alternative to rebuild 
the LN Canal on its original alignment. 


This was added as a project alternative in Chapter 3, 
Alternatives, and is evaluated in Chapter 5, 
Environmental Consequences. 


Service As presented during scoping, the alternatives do 
not appear to provide service to shareholders 
upstream of about 1500 North. 


The action alternatives described in Chapter 3, 
Alternatives, address service to this area. 


 The options using the LHPS Canal POD do not 
appear to provide service to shareholders along 
Canyon Road. 


The action alternatives described in Chapter 3, 
Alternatives, address service to this area. 


Open canal The alternatives should include an open canal 
option. 


Chapter 5, Environmental Consequences, describes 
the effects of enclosing the canals. All of the action 
alternatives include modification to either the LN 
Canal or LHPS Canal. Where those canals would be 
modified, they would be placed in a closed system. 
Because of the expected average and maximum 
flows associated with the alternatives that would use 
the LHPS Canal and safety concerns associated with 
reconstructing the LN Canal on its historic alignment, 
the alternatives do not consider open canal systems. 
This is consistent with NRCS’s conservation standards 
for irrigation canals and laterals (Code 320), lined 
waterway or outlets (Code 468), and irrigation 
pipelines (Code 430).  


Stormwater The alternatives need to accommodate 
stormwater. 


All of the action alternatives described in Chapter 3, 
Alternatives, would accommodate historic 
stormwater flows. Stormwater is also addressed in 
Section 4.4.6, Water Resources, and Section 5.3.6, 
Water Resources. 
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Table 2-2. Issues Raised during Scoping 


Issue Summary of Issue(s) Where Addressed 


Natural Resources 


Logan River flow Changing the POD could affect the amount of 
water available for use by Logan City Light and 
Power and the USU Water Research Laboratory. 
Alternatives that affect the LHPS Canal POD could 
adversely affect Logan River flows below the POD. 


The effects on the Logan River are discussed in 
Section 5.3.6, Water Resources.  


Water supply to 
shareholders 


Concern that all shareholders won’t receive their 
full shares because of potential system changes. 


The purpose of the project is to restore delivery of the 
Logan & Northern Irrigation Company shares. This is 
addressed as part of the overall project and is 
addressed in Section 2.2, Proposed Action.  


Water conservation System should be constructed so that it minimizes 
water loss to seepage and evaporation. 


Water loss and conservation are discussed in Section 
5.3.6, Water Resources. 


Aquifer recharge Enclosing the canals would adversely affect aquifer 
recharge. 


Groundwater recharge is discussed in Section 5.3.6, 
Water Resources. 


Vegetation Enclosing the canals would adversely affect 
vegetation growing along the canals that relies on 
the canal water for survival. 


The effects on vegetation are discussed in Section 
5.3.2, Biological Resources. 


Wildlife habitat Enclosing the canals would eliminate open-water 
wildlife habitat and would require removal of 
vegetation that provides wildlife habitat. 


The effects on wildlife habitat are discussed in 
Section 5.3.2, Biological Resources. 


Abandoned canal Abandoned LN Canal would have stagnant water 
and weedy vegetation; concern that the 
abandoned canal would not be maintained; 
concern about what the abandoned canal might 
be used for. 


See Section 5.2.5, Recreation, regarding potential 
future use of the canal alignments. If the LN Canal is 
abandoned, the Logan & Northern Irrigation 
Company would probably abandon its easement. If 
the canal is abandoned, the Cities of Logan and 
North Logan would probably continue to use the 
canal for conveying stormwater.  


Slope instability Future stability of the existing unstable slope 
along the Logan Bluff needs to be addressed. 


EWPP funds cannot be used to solve watershed or 
natural problems that existed prior to the natural 
disaster (Title 390, Part 511.4[v]). The Blue 
Alternative described in Chapter 3, Alternatives, 
would address slope instability along the canal but 
not instability of the Logan Bluff upslope or 
downslope of the existing easement. The other 
alternatives described in Chapter 3 do not address 
the instability of the Logan Bluff. 


Historic resources The canals are an important historic resource and 
should be preserved as a cultural amenity in the 
future. 


The canals are discussed in Section 4.4.4, Cultural 
and Tribal Resources, and Section 5.3.4, Cultural and 
Tribal Resources.  
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Table 2-2. Issues Raised during Scoping 


Issue Summary of Issue(s) Where Addressed 


Socioeconomic Conditions and Resources 


Quality of life Enclosing the canals would adversely affect the 
quality of life of local residents. 


The effects on quality of life are discussed in Section 
5.2.1, Community Resources.  


Recreation Enclosing the canals would adversely affect 
recreation use of the canals and of the trails (canal 
maintenance roads) that currently follow the 
canals. 


The effects on recreation are discussed n Section 
5.2.5, Recreation.  


Visual quality Enclosing the canals would adversely affect the 
visual quality of the area. 


The effects on visual quality are discussed in Section 
5.2.6, Scenic Beauty and Landscape Resources. 


Property values Enclosing the canals would adversely affect the 
property values of homes along the canals. 


Property values are discussed in Section 4.3.3, 
Economics, and Section 5.2.4, Economics. 


Agricultural economy The solution needs to address the importance of 
the agricultural economy. 


The effects on the agricultural economy are discussed 
in Section 4.3.3, Economics, and Section 5.2.4, 
Economics. 


Irrigation disruption Construction activity could disrupt irrigation and 
affect shareholders’ use of the water. 


The effects of construction timing are discussed in 
Section 5.4, Construction Impacts. 


Property impacts Construction could adversely affect landowners’ 
property improvements such as retaining walls 
and vegetation and could require larger easements 
that would affect a property owner’s use of his or 
her land. 


Construction impacts are discussed in Section 5.4, 
Construction Impacts. 


Public safety Combining the flows of the LN Canal and the LHPS 
Canal could result in unsafe velocities in the LHPS 
Canal, especially if the canal is open. 


Any alternative would be designed to safely convey 
expected flows. Section 3.2, Alternatives Studied in 
This EIS, contains general information about 
preliminary design. Preliminary design details are 
included in the project cost estimates in Appendix 
C1, Action Alternative Cost Estimates. 
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1.0 Introduction 


This memorandum describes species that have been identified by the U.S. Fish and Wildlife 
Service (USFWS), the U.S. Forest Service (USFS), and the State of Utah as special-status 
species. Special-status species described in this memorandum include species listed under the 
Endangered Species Act (ESA), species that are candidates for listing under the ESA, species 
identified as sensitive by the State of Utah, conservation agreement species, species identified 
as sensitive by USFS, and USFS management indicator species (MIS). This memorandum 
also discloses the effects of the Logan Northern Canal Reconstruction Project’s alternatives 
on each species. 


This memorandum is organized by the categories of special-status species. Some species are 
in more than one category, but in that case, the species are discussed in only one section of 
this memorandum. Table 1 on page 12 of this memorandum summarizes the status of all 
species and the determination of effects for each species. 


The information in this memorandum is based on sources of data such as results of surveys 
and site visits by HDR Engineering, Inc., and the Natural Resources Conservation Service 
(NRCS); species lists and information from Utah Division of Wildlife Resources; species lists 
and information from USFS; and the professional knowledge and judgment of the project team. 


The study area considered in this memorandum is roughly bounded by 3100 North on the 
north (near Hyde Park), the Logan River on the south (in Logan), about 600 East on the west 
(in Logan and North Logan), and about 2000 East on the east (in Logan and North Logan). A 
narrow corridor also extends into Logan Canyon along the Logan River to about Second 
Dam. Two of the project alternatives would require some work on land administered by 
USFS in the canyon. 


The effects of the project alternatives were determined by examining the expected footprints 
of the project alternatives. The alternative footprints are roughly the existing canal(s) and 
point(s) of diversion (POD), a work area of about 30 feet on the downstream side of the 
canal(s), and a work area of about 1,000 square feet around the POD structure(s). 


The following descriptions focus on several categories of special-status species: 


• Species listed as threatened or endangered under the ESA 
• ESA candidate species, Utah sensitive species, and conservation agreement species 
• USFS sensitive species 
• USFS management indicator species 
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2.0 Threatened and Endangered Species 


This section describes species formally listed under the ESA. USFS also identifies two of 
these species (Maguire’s primrose and Ute ladies’-tresses) as sensitive. Table 1 on page 12 
summarizes the different status designations for all species discussed in this memorandum. 


Maguire’s primrose (Primula maguirei): Threatened. Maguire’s primrose lives only in 
Logan Canyon, Cache County, Utah. This plant lives only on steep cliff faces or rock 
overhangs. It typically lives on slopes that are north-facing but occasionally is found on 
south-facing slopes near the canyon bottom (about 5,100 to 6,600 feet in elevation) that are 
shaded, mossy, and damp. 


Maguire’s primrose was first collected in Logan Canyon in 1911 (Williams 1936; CH2M Hill 
2007). Fourteen populations of this species are known to be present along 11.8 miles of 
Logan Canyon (CH2M Hill 2007). 


There is potential habitat near and possibly in the study area for this rare primrose on the 
north-facing side of Logan Canyon below Second Dam on land administered by USFS. A 
2010 survey of the Logan Hyde Park Smithfield (LHPS) Canal alignment and adjacent areas 
in Logan Canyon did not locate any Maguire’s primrose (Fullen and Wilcox 2010). 


Effects Determination: No effect. Some project alternatives would include construction 
at the LHPS Canal POD and along the LHPS Canal in Logan Canyon. No populations or 
habitat are present within any of the alternatives’ footprints. Cliff areas within the 
footprints of the alternatives in Logan Canyon are too dry and exposed to be considered 
habitat. Potential habitat in the vicinity of the LHPS Canal POD below Second Dam is 
well outside the anticipated reconstructed POD footprint and construction work area. 


Ute ladies’-tresses (Spiranthes diluvialis): Threatened. This orchid lives in spring-fed wet 
meadows, riverine wetland banks, wet oxbows, and wetlands associated with springs, seeps, 
and lakes. In Cache County, a new population was discovered in August 2008 in a grazed wet 
meadow on the west side of Cache Valley in the Bear River watershed. Prior to this finding, 
no populations of this species had ever been found or were historically known to be present in 
Logan Canyon or the Logan River watershed or in any of the canal sections recently surveyed 
in the study area. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. The only wetland close to an alternative has been altered by 
landowners and is of too poor quality to be considered habitat. 
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Canada lynx (Lynx canadensis): Threatened. There is potential habitat for this species in the 
high-elevation coniferous forests in Cache County that are outside the study area. According 
to USFS, Canada lynx might use Logan Canyon as a travel way, but no populations are 
known to inhabit the part of the canyon in the study area or along the LHPS Canal (USFS 
2011).  


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. The project is not expected to permanently affect any lynx travel 
corridors.  


3.0 ESA Candidate, Utah Sensitive, and 
Conservation Agreement Species 


The following paragraphs describe ESA candidate, Utah sensitive, and conservation 
agreement species. USFS also identifies some of these species as sensitive. Table 1 on page 
12 summarizes the different status designations for all species discussed in this memorandum. 


Greater sage grouse (Centrocercus urophasianus): Candidate. As a sagebrush-obligate 
species, this grouse is typically found in areas of light to moderate sagebrush cover with a 
healthy native grass and forb component. Some potential habitat could exist for this species in 
the foothills of the Bear Mountains, but, since developments and other disturbances have 
moved into these areas in the study area, it is unlikely that any greater sage grouse still breed 
there. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. Any sagebrush close to any of the alternatives’ footprints is too 
steep and rocky to be considered habitat. 


Yellow-billed cuckoo (Coccyzus americanus): Candidate. This species lives in extensive, 
wooded riparian areas. Since the wooded riparian corridor in the study area is narrow and 
limited with encroaching roads and development, it is unlikely that any suitable nesting 
habitat still exists in the study area. No yellow-billed cuckoos have been positively identified 
in or near the study area; the closest and most recent sighting of a cuckoo in Cache County 
was near Providence in 1992. The most recent recorded sighting near Logan was in 1941 
(Utah Birds 2011). The Logan River riparian corridor could offer some migration stopover 
habitat, but, given the recorded incidences of the species in this part of northern Utah, the 
cuckoo is unlikely to use riparian areas in Logan Canyon. 


Effects Determination: No effect. No populations or nesting habitat exist within any of 
the alternatives’ footprints. The riparian vegetation surrounding the LHPS and Logan 
Northern (LN) Canal PODs is disturbed from adjacent roads, trails, and buildings; past 
habitat modification; and ongoing noise. The area around the PODs could offer some 
migratory stop-over habitat. However, any migrating individuals passing through these 
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areas would be likely to simply avoid any areas of uncomfortably high noise levels, 
whether from POD construction or existing traffic noise, and move to quieter areas. 


Bald eagle (Haliaeetus leucocephalus): State species of concern. Formerly an ESA-listed 
species and now protected under the Bald and Golden Eagle Protection Act, the bald eagle 
nests and roosts in large, mature trees or snags, usually near open water such as rivers and 
lakes. Only a few pairs of bald eagles nest in Utah, but the state is a migratory route and 
winter roosting area. Some potential winter roosting habitat could exist along the wooded 
riparian areas of Logan River in the study area. 


Effects Determination: No effect. No populations or nesting habitat exist within any of 
the alternatives’ footprints. If the LHPS or LN Canal PODs are reconstructed during the 
winter roosting period for the bald eagle, USFWS would be consulted at that time about 
whether any precautions or adjustments to the construction schedule would be necessary 
given the area of effect in this lower portion of Logan Canyon. 


Bobolink (Dolichonyx oryzivorus): State species of concern. This species nests in wet 
meadows, wet pastures, and sometimes wet, older hayfields that are part of a larger wetland 
system. Very little of this habitat is found in the study area; most of the larger wetland and 
wet meadow areas in Cache County are in the center of Cache Valley and outside the study 
area. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. 


Burrowing owl (Athene cunicularia): State species of concern. Burrowing owls prefer open 
grasslands and sparsely vegetated arid areas, typically with abandoned small mammal 
burrows. Very little if any of this habitat type exists in the study area. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. 


Ferruginous hawk (Buteo regalis): State species of concern. This mid-sized hawk nests in 
large shrubs, trees, and short cliffs in or near rolling grasslands, shrublands, and pinyon-
juniper habitat. There is potential habitat in or near the study area, primarily to the east in the 
foothills, but nesting by this species is not likely in the study area because of human 
developments and activities. 


Effects Determination: No effect. No populations or nesting habitat exist within any of 
the alternatives’ footprints. Any foraging individuals in lower Logan Canyon or the 
eastern foothills of Cache Valley would likely avoid the alternatives’ footprints in Logan 
Canyon while construction operations are underway. 
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Grasshopper sparrow (Ammodramus savannarum): State species of concern. This species 
nests in bunchgrass grasslands with native grasses and a very minimal shrub component. 
Potential nesting habitat could be present in the study area, though some areas are disturbed 
by recent developments and overgrazing. 


Effects Determination: No effect. No populations or nesting habitat exist within any of 
the alternatives’ footprints. 


Lewis’s woodpecker (Melanerpes lewis): State species of concern. This woodpecker nests in 
dead or burned trees, preferably open stands of ponderosa pine but also other species such as 
cottonwoods, or in mixed conifer or riparian stands. Potential nesting habitat could be present 
in the study area, though it is likely very limited because of historic impacts to riparian areas. 


Effects Determination: No effect. No populations or nesting habitat exist within any of 
the alternatives’ footprints. The limited riparian habitat in the vicinity of the PODs is 
close to development and roads, not open stands of ponderosa pine and other similar 
forest communities. 


Long-billed curlew (Numenius americanus): State species of concern. Long-billed curlew 
nests in short-height grasslands such as grazed pastures, wet and saline meadows, and other 
open areas where there are some bare spots along with slight rises in the topography close to 
aquatic areas for foraging. Potential nesting habitat could exist in the western part of the 
study area if developments and agricultural practices are not already disturbing the species’ 
nesting. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. 


Northern goshawk (Accipiter gentilis): Conservation Agreement Species and USFS MIS. 
In northern Utah, northern goshawk nests primarily in mature stands of lodgepole pine, 
lodgepole-aspen, and Engelmann spruce-subalpine fir communities. Northern goshawk are 
not known to nest in cottonwood, pinyon-juniper, Gambel oak, or maple woodlands in Utah, 
though some of these other woodland types could still be used for forage (USFS 1999). 


Effects Determination: No effect. No nesting habitat exists within any of the 
alternatives’ footprints, so the project would not affect any nesting goshawks. Some 
foraging habitat could exist in lower Logan Canyon, but any foraging individuals in this 
part of the canyon would likely avoid work areas while construction operations are 
underway. 
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Sharp-tailed grouse (Tympanuchus phasianellus): State species of concern. This grouse 
nests in bunchgrass grasslands with some minimal cover of shrubs and abundant invertebrate 
populations for forage. Potential habitat could exist along the foothills and benches on the 
eastern side of the study area. Some of these areas are being lost to residential development. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. 


Short-eared owl (Asio flammeus): State species of concern. The short-eared owl nests and 
forages in a variety of open habitats such as grasslands and shrublands of the arid West. 
Potential habitat could exist along the foothills and benches on the eastern side of the study 
area. Some of those areas are being lost to residential development. 


Effects Determination: No effect. No populations or nesting habitat exist within any of 
the alternatives’ footprints. Any foraging individuals in lower Logan Canyon or the 
eastern foothills of Cache Valley would likely avoid the alternatives’ footprints in Logan 
Canyon and in the foothills while construction operations are underway. 


Bonneville cutthroat trout (Oncorhynchus clarkii utah): Conservation agreement species 
and USFS MIS. This subspecies of cutthroat trout is known to live and reproduce not only in 
many isolated areas in northern Utah but specifically in reaches of the Logan River in Logan 
Canyon (above Third Dam). This species has also been reported to travel in both the LN and 
LHPS Canals, though those records are incidental observations and are not from rigorous 
sampling. 


McHugh and Budy (2005) found that adult brown trout (an introduced species) routinely 
outcompete Bonneville cutthroat trout when held together at all elevations and temperature 
regimes in the Logan River. The results of McHugh and Budy’s research indicate that 
Bonneville cutthroat trout distribution is probably regulated by the presence of brown trout 
through predation and competition. In general, it appears that brown trout have been the key 
factor in displacing native Bonneville cutthroat trout in the river’s lower reaches (above Third 
Dam). 


Effects Determination: No effect. Existing impoundments on the Logan River prevent 
the free travel of fish between reaches of the river upstream of Third Dam and the reaches 
below Third Dam. Brown trout are well established in the reaches of the river that are in 
the study area; these reaches are also planted with rainbow trout and cutthroat trout by the 
Utah Division of Wildlife Resources. There are no known native populations of 
Bonneville cutthroat trout in any of the alternatives’ footprints. This species is limited to 
the upper reaches of the Logan River and is not known to have any established 
populations below Third Dam. 
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Fringed myotis (Myotis thysanodes): State species of concern. This bat inhabits caves, mines, 
and old buildings during the day and forages only in the evenings and at night. Potential 
habitat exists in the study area, and one individual was collected close to the study area. 


Effects Determination: Not likely to affect. No populations or reproductive habitat exist 
within any of the alternatives’ footprints. Because this species is active only in the 
evenings and at night, daytime construction is not expected to affect this species. 
Although bats require available open water for drinking during foraging, the Logan River 
is close by and likely provides the primary source of open water for foraging bats active 
in Logan Canyon. The loss of the open canal in Logan Canyon is unlikely to adversely 
affect bat species. Compared to a concrete canal, the Logan River is a more likely source 
of night-flying insects, since it provides aquatic and riparian habitat for such species. 


Townsend’s big-eared bat (Corynorhinus townsendii): State species of concern. This bat 
inhabits caves, mines, and old buildings during the day and forages only in the evenings and 
at night. This bat species is known to be present in Logan Canyon, but it is unknown if a 
population resides in the study area. One sighting has been recorded for this species in lower 
Logan Canyon. 


Effects Determination: Not likely to affect. No populations or reproductive habitat exist 
within any of the alternatives’ footprints. There is a known hibernaculum for this species 
close to the LHPS Canal in Logan Canyon in an abandoned pipeline. This structure is 
above and well outside the anticipated reconstructed canal footprint and construction 
work area and therefore would not be affected by any of the alternatives. Because this 
species is active only in the evenings and at night, daytime construction is not expected to 
affect this species. Although bats require available open water for drinking during 
foraging, the Logan River is close by and likely provides the primary source of open 
water for foraging bats active in Logan Canyon. The loss of the open canal in Logan 
Canyon is unlikely to adversely affect bat species. Compared to a concrete canal, the 
Logan River is a more likely source of night-flying insects, since it provides aquatic and 
riparian habitat for such species. 


Great Plains toad (Bufo cognatus): State species of concern. The Great Plains toad inhabits 
a variety of open habitats including deserts, grasslands, and agricultural land. The duration 
and timing of this species’ activity outside its burrow depends on the wetness of the area it 
lives in; sites by water allow longer daytime and seasonal activity. Potential habitat exists in 
or near the study area, though the species’ distribution might not extend to Cache Valley. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. Any canal banks that are not lined with concrete or other 
impervious materials are highly compacted with gravel and other materials to minimize 
leakage, so they are not viable burrowing areas for toads. Any construction at the PODs 
would not affect riparian wetlands, and heavy equipment would be staged and operated 
away from the existing, adjacent roadbed or other constructed surface. 
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Western toad (Bufo boreas): State species of concern. The western toad lives in a wide 
variety of habitats and elevations but primarily in native habitats closely associated with 
aquatic sites such as ponds, streams, lakes, and slow-moving rivers with riparian wetlands. 
Potential habitat exists in Logan Canyon and parts of the Logan River in the study area. There 
is one historic record (90 years ago) for this species in the study area. 


Effects Determination: Not likely to affect. No populations or burrowing habitat exist 
within any of the alternatives’ footprints. Any canal banks that are not lined with concrete 
or other impervious materials are highly compacted with gravel and other materials to 
minimize leakage, so they are not viable burrowing areas for toads. Any construction at 
the PODs would not affect riparian wetlands, and heavy equipment would be staged and 
operated away from the existing, adjacent roadbed or other constructed surface. 


4.0 USFS Sensitive Species 


This section describes USFS sensitive species. The entire list of sensitive species for the 
Uinta-Wasatch-Cache National Forest includes many more species than the ones described 
below. The project biologists investigated the entire list, but only those species with some 
potential to be present in or near the study area are analyzed in this memorandum. 


USFS also identifies some species discussed above in Sections 2.0 and 3.0 as sensitive, but 
the descriptions of and potential effects on those species are not repeated here. Table 1 on 
page 12 summarizes the different status designations for all species discussed in this 
memorandum. 


Peregrine falcon (Falco peregrinus): USFS sensitive species. The peregrine falcon nests 
primarily on remote cliffs in a variety of habitats but also sometimes in trees or tall buildings. 
Potential habitat exists in Logan Canyon, and one observation was recorded in the Second 
Dam area of Logan Canyon. 


Effects Determination: No effect. No populations or nesting habitat exist within any of 
the alternatives’ footprints. Any foraging individuals in lower Logan Canyon or the 
eastern foothills of Cache Valley would likely avoid the alternatives’ footprints in Logan 
Canyon while construction operations are underway. 


Cache beardtongue (Penstemon compactus): USFS sensitive species. This small 
penstemon, which is endemic to the Bear River Range in Utah and Idaho, grows in mixed 
mountain shrub and coniferous communities in areas of limestone and dolomite parent 
material at higher elevations (7,000 to 9,800 feet). There is one historic record (over 70 years 
ago) for this species in the study area by Second Dam along with potential habitat in other 
areas of Logan Canyon, mostly above 7,000 feet in elevation. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. Limestone extends into the alternatives’ footprint in Logan 
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Canyon, but the elevation is too low and the plant community is not appropriate for the 
area to be Cache beardtongue habitat. 


Cronquist daisy (Erigeron cronquistii): USFS sensitive species. This rare daisy grows on 
limestone cliffs and talus slopes between about 5,700 and nearly 10,000 feet in elevation. 
There is potential habitat in the Logan Canyon part of the study area. 


Effects Determination: Not likely to affect. No populations exist within any of the 
alternatives’ footprints. Although there are limestone areas close to the alternatives’ 
footprints, the elevation and exposure of these areas makes them borderline habitat for 
this species. 


Frank Smith violet (Viola frank-smithii): USFS sensitive species. The recently discovered 
and described Frank Smith violet has been found only in cracks and crevices in limestone and 
dolomite outcrops in cool, moist, and shaded areas in Logan Canyon and its side canyons. 
The closest documented location is over a mile up-canyon from the study area, but there is 
some limited potential habitat closer to the study area. 


Effects Determination: No effect. No populations or habitat exist within any of the 
alternatives’ footprints. All rock outcrops close to the LHPS Canal in Logan Canyon are 
too exposed, dry, and south-facing for this species. 


Logan buckwheat (Eriogonum loganum): USFS sensitive species. Logan buckwheat is a 
Utah endemic species found in mountainous areas of Cache, Rich, and Morgan Counties. 
This species grows in limestone outcrops and sagebrush-bunchgrass communities between 
about 4,800 and 7,800 feet in elevation. There are at least two populations in the study area 
on the north side of the mouth of Logan Canyon and a third, historic population (over 
25 years ago) south of Utah State University (USU) on the university bench slope. Other 
potential habitat also exists in the study area in Logan Canyon. 


Effects Determination: Not likely to adversely affect. Known populations and habitat 
exist close to both the Purple and Orange Alternatives’ footprints. Before any 
construction operations could begin on either of these alternatives and before machinery 
is moved into the area surrounding the LHPS Canal in Logan Canyon, the locations of the 
existing populations of this species would need to be located, flagged, and fenced off if 
they are within or immediately adjacent to the construction zone. If protection measures 
are provided as part of the project or as mitigation for potential effects and are adopted as 
part of the preferred alternative, there should be no adverse effect to Logan buckwheat. 
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5.0 Management Indicator Species 


The study area supports two MIS: Bonneville cutthroat trout and American beaver. The 
Bonneville cutthroat trout is discussed above in Section 3.0, ESA Candidate, Utah Sensitive, 
and Conservation Agreement Species. Other MIS with habitat in the Uinta-Wasatch-Cache 
National Forest include the northern goshawk (discussed above in Section 3.0, ESA 
Candidate, Utah Sensitive, and Conservation Agreement Species) and the snowshoe hare. 
The following paragraphs describe American beaver and snowshoe hare. 


American beaver (Castor canadensis): USFS MIS. The American beaver lives in ponds, 
lakes, rivers, and streams and the riparian habitats associated with them. Healthy riparian 
communities with willows and cottonwoods are essential for providing food and lodge-
building materials for the beaver. Because the channel of the Logan River through the study 
area is narrow and constrained where developments are not located, there is very little 
potential habitat for the American beaver. 


Effects Determination: No effect. No populations, lodges, or adequate habitat exist 
within any of the alternatives’ footprints. Any individuals traveling near the POD areas 
during construction activities would likely avoid the area while daytime operations are 
underway. 


Snowshoe hare (Lepus americanus): USFS MIS. In Utah, the snowshoe hare lives in 
higher-elevation (above 7,000 feet) conifer forests with a good mix of aspen, alder, and 
willow thickets. Snowshoe hare habitat exists in the mountainous areas of the Uinta-Wasatch-
Cache National Forest but not in the study area. 


Effects Determination: No effect. No populations or adequate habitat exist within any 
of the alternatives’ footprints.
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Table 1. Summary of Special-Status Species Discussed in This Memorandum 


Species Status Potential Effect 


Plants   


Maguire’s primrose (Primula maguirei) ESA threatened, USFS sensitive No effect 
Ute ladies’-tresses (Spiranthes diluvialis) ESA threatened, USFS sensitive No effect 
Cache beardtongue (Penstemon compactus) USFS sensitive No effect 
Cronquist daisy (Erigeron cronquistii) USFS sensitive Not likely to affect 
Frank Smith violet (Viola frank-smithii) USFS sensitive No effect 
Logan buckwheat (Eriogonum loganum) USFS sensitive Not likely to adversely affect 


Mammals   


Canada lynx (Lynx canadensis) ESA threatened No effect 
Fringed myotis (Myotis thysanodes) State species of concern Not likely to affect 
Townsend’s big-eared bat (Corynorhinus townsendii) State species of concern, USFS sensitive (subspecies townsendii) Not likely to affect 
American beaver (Castor canadensis) USFS MIS No effect 
Snowshoe hare (Lepus americanus) USFS MIS No effect 


Reptiles and Amphibians   


Great Plains toad (Bufo cognatus) State species of concern No effect 
Western toad (Bufo boreas) State species of concern, USFS sensitive Not likely to affect 


Birds   


Greater sage grouse (Centrocercus urophasianus) ESA candidate, USFS sensitive No effect 
Yellow-billed cuckoo (Coccyzus americanus) ESA candidate, USFS sensitive No effect  
Bald eagle (Haliaeetus leucocephalus) State species of concern, USFS sensitive No effect 
Bobolink (Dolichonyx oryzivorus) State species of concern No effect 
Burrowing owl (Athene cunicularia) State species of concern No effect 
Ferruginous hawk (Buteo regalis) State species of concern No effect 
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Table 1. Summary of Special-Status Species Discussed in This Memorandum 


Species Status Potential Effect 


Grasshopper sparrow (Ammodramus savannarum) State species of concern No effect 
Lewis’s woodpecker (Melanerpes lewis) State species of concern No effect 
Long-billed curlew (Numenius americanus) State species of concern No effect 
Northern goshawk (Accipiter gentilis) Conservation agreement species, USFS MIS No effect 
Sharp-tailed grouse (Tympanuchus phasianellus) State species of concern, USFS sensitive (subspecies columbianus) No effect 
Short-eared owl (Asio flammeus) State species of concern No effect 
Peregrine falcon (Falco peregrinus) USFS sensitive No effect 


Fish   


Bonneville cutthroat trout (Oncorhynchus clarkii utah) Conservation agreement species, USFS sensitive , USFS MIS No effect 


Sources: UDWR 2010; USFS 2010a, 2010b, 2010c 
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Chapter 3:  Alternatives 


3.1 Introduction 
This chapter describes and compares general information about the project alternatives that 
are studied in detail in this EIS, including a No-Action Alternative and three action 
alternatives. The chapter also describes all of the initial alternatives that were considered; the 
alternatives selection process, including alternatives that were considered but eliminated from 
further study; and NRCS’s preferred alternative. 


The regulations at 40 CFR 1502.14 require agencies to “rigorously explore and objectively 
evaluate all reasonable alternatives and, for alternatives which were eliminated from detailed 
study, briefly discuss the reasons for their having been eliminated.” Alternatives studied in 
detail should meet the purpose of the project, address issues raised during scoping, and avoid, 
minimize, or mitigate adverse environmental impacts associated with the proposed action. 


NRCS is not required to analyze alternatives that are unreasonable or that are inconsistent 
with the project’s purpose. NRCS’s NEPA guidance states that the agency does not need to 
examine every conceivable alternative or speculative alternatives. In addition, NRCS does not 
need to examine alternatives that won’t work, are not reasonable, or are infeasible, 
unrealistic, impractical, or not economical (National Environmental Compliance Handbook, 
Section 610.B.28). NEPA also requires NRCS to consider a No-Action Alternative, which 
discloses the effects of not undertaking the proposed action. 


3.2 Alternatives Studied in This EIS 
This EIS studies four alternatives: 


• No-Action Alternative 
• Purple Alternative (preferred alternative) (Figure 3-1) 
• Orange Alternative (Figure 3-6) 
• Blue Alternative (Figure 3-8) 


The Purple, Orange, and Blue Alternatives would meet the project purpose and need and 
would implement the proposed action. Collectively, these alternatives are called action 
alternatives. This section describes the following aspects of the action alternatives: 


• Location and operation 
• Structural features 
• Costs (both construction costs and operation and maintenance costs) 
• Permit and compliance requirements 
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Cost estimates for the action alternatives are in Appendix C1, Action Alternative Cost 
Estimates. The impacts of the four alternatives are discussed in Chapter 5, Environmental 
Consequences. 


This Final EIS identifies the Purple Alternative as the preferred alternative. For a detailed 
discussion about why NRCS has chosen the Purple Alternative as the preferred alternative, 
see Section 3.5, Preferred Alternative. 


3.2.1 No-Action Alternative 


Under the No-Action Alternative, the LN Canal irrigation 
water delivery system would not be temporarily or 
permanently modified or reconstructed, and the LN Canal 
irrigation water would not be delivered to users 
downstream of the Laub Diversion (a diversion structure 
along Canyon Road at about 1100 East in Logan) using 
the LN Canal. The No-Action Alternative would not 
result in any physical changes to the LN Canal, LN Canal 
POD, LHPS Canal, or LHPS Canal POD. Under the No-
Action Alternative, NRCS would not distribute funding 
to the SLO to repair the LN Canal system. The No-
Action Alternative would not address the existing 
landslide area along Canyon Road in Logan. 


The temporary system used to deliver water to LN Canal shareholders in 2009 and 2010 
could be available for limited use, but, as described in Section 2.1.2.2, Operation of the LN 
and LHPS Canals, the temporary system is not intended for long-term use. Making 
assumptions about the length of time this system could be used to deliver water to LN Canal 
shareholders is speculative. The Logan & Northern Irrigation Company; the Logan, Hyde 
Park and Smithfield Canal Company; the City of Logan; and USU originally agreed to the 
temporary system under the assumption that the Logan & Northern Irrigation Company 
would implement a permanent solution and that the temporary system was indeed temporary. 


The City of Logan and USU are not in the irrigation water delivery business, and continued 
use of an unimproved LHPS Canal to deliver water to both LN Canal and LHPS Canal share-
holders would continue to adversely affect LHPS Canal shareholders. Because the temporary 
system cannot and will not be used in the future, the No-Action Alternative assumes that the 
temporary system would not be used to deliver LN Canal shares in the future. 


Under the No-Action Alternative, LN Canal shareholders between the existing LN Canal 
POD and the Laub Diversion would continue to receive water using the existing LN Canal. 
No more than 2 cfs would be diverted from the POD and conveyed in the canal to the Laub 
Diversion. At the Laub Diversion, unused irrigation water would be routed back to the Logan 
River. Shareholders downstream of the Laub Diversion would not receive water through the 
LN Canal. The reach of the LN Canal downstream of the Laub Diversion would be 


What is the No-Action 
Alternative? 


The No-Action Alternative 
describes what would happen if 
NRCS does not supply the project 
funding and the SLO is unable to 
implement the proposed action. 
The No-Action Alternative shows 
how not restoring water delivery 
would affect the human and 
natural environment. 
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abandoned in place by the Logan & Northern Irrigation Company. Intact sections of the canal 
could still be used to collect and convey stormwater and water from other sources along the 
canal (such as water from seeps and springs). Under this alternative, it is likely that the long-
term maintenance and management of the canal sections that are intact would become the 
responsibility of parties who continue to use the canal for conveying stormwater (that is, the 
Cities of Logan and North Logan, USU, UDOT, and/or Cache County). 


LN Canal shareholders who would not receive their shares under the No-Action Alternative 
would need to cease irrigating altogether or find alternate water sources in order to continue 
the activities that were supported using the LN Canal water before the 2009 landslide. For 
example, shareholders who used the water for agricultural production and who want to 
continue production would need to either use culinary water or groundwater and/or change 
the way they farm. If a farmer were to rely on groundwater and the groundwater source could 
not provide the amount of water he or she needs to support the farming operation or if 
pumping would cost more, the farmer might choose to reduce the amount of land farmed or 
switch to dry-farming techniques. 


Because estimating how the irrigation practices of affected shareholders might change under 
a No-Action Alternative is speculative, this EIS assumes that LN Canal shareholders 
downstream of the Laub Diversion would not irrigate any of the land that was irrigated using 
LN Canal water before the 2009 landslide. This would affect the amount of land in 
agricultural production and how municipalities that rely on LN Canal shares would operate 
their irrigation systems and, possibly, other municipal systems that rely on canal water 
exchanges. 


If the No-Action Alternative were implemented, the SLO and the Logan & Northern 
Irrigation Company could seek funding from other sources in order to restore safe water 
delivery to LN Canal shareholders. However, because identifying other sources of funding 
and the amounts of funding that the SLO and irrigation company might be able to secure is 
speculative, this EIS assumes that adequate funding to restore safe delivery of irrigation water 
would not be available under the No-Action Alternative. 
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3.2.2 Purple Alternative: LHPS Canal POD to 1500 North 


3.2.2.1 Location and Operation 


Location 


Figure 3-1 shows the route of the Purple Alternative, and Figure 3-2, Figure 3-3, and Figure 
3-4 show the typical cross-sections. This alternative would divert LN Canal water using the 
LHPS Canal POD just below Second Dam. Once the water is diverted, it would be conveyed 
for about 2.4 to 2.6 miles using a reconstructed LHPS Canal to Lundstrom Park or 1500 
North in Logan.  


From the Lundstrom Park option, the LN Canal water would be taken from the LHPS Canal 
and conveyed in a piped system under the park and city streets for about 1.2 miles to the LN 
Canal at about 1500 North.  


From the 1500 North option, the LN Canal water would be conveyed using a pipeline 
installed under the road surface of 1500 North to the LN Canal, a distance of about 1 mile. At 
1500 North, most of the water would be discharged directly into the existing LN Canal for 
delivery to downstream shareholders. The rest of the water would be directed into a 1-mile-
long pressure pipe constructed in a canal maintenance road parallel to the existing LN Canal 
between about 400 North and 1500 North. 
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Figure 3-1. Purple Alternative 
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Figure 3-2. Typical Cross-Section A: 6-foot-wide by 6-foot-deep box culvert in Logan 
Canyon (looking downstream) 


 


 
Figure 3-3. Typical Cross-Section B: 12-foot-wide by 5-foot-deep box culvert at about 
1200 North in Logan (looking downstream) 
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Figure 3-4. Typical Cross-Section C: Pressure pipe in LN Canal (looking downstream) 


Shareholders between the existing LN Canal POD and 
the Laub Diversion (a distance of about 1 mile) would 
receive water through a new 10-inch-diameter pipeline 
constructed in the existing LN Canal alignment for water 
delivery to shareholders in this area. 


This alternative includes purchasing and demolishing 
structures on 14 properties along the north side of 
Canyon Road in Logan in the area of the 2009 landslide 
and in the historic landslide zone between about 750 East 
and 1100 East (Figure 3-5 and Table 3-1). The land in 
this area is unstable and is at risk of future landslides. The 
affected structures are along the toe of a steep slope 
known locally as the Logan Bluff (described in Section 
4.4.5.1, Topography). NRCS can purchase structures 
from willing sellers only. Although the remainder of this 
alternative could be constructed if property owners are 
not willing to sell, any structures that remain in the 
unstable area would be subject to damage during future 
landslides. 


NRCS has not completed detailed geologic studies to 
identify the exact limits of the zone but has identified an area that it focuses on for the 
purpose of this EIS based on topography, landslide history, geology or soil characteristics, 
and available documentation. NRCS recognizes that further study would be needed to clearly 
define the limits of the area that would be most susceptible to future landslides. 


This alternative would not repair the 2009 landslide site or otherwise address the stability of 
the historic landslide zone, so removing the future risk to life and property can best be 
achieved by purchasing the structures and relocating the residents. The City of Logan owns 
six properties in the area; the 14 affected properties are in addition to the six already owned 
by the City. 


What is the route of the Purple 
Alternative? 


The Purple Alternative would 
divert LN Canal water at the 
LHPS Canal POD and use the 
LHPS Canal between the POD 
and Lundstrom Park/1500 North. 
At Lundstrom Park/1500 North, 
the LN Canal water would be 
diverted under the park and/or city 
streets to the LN Canal at about 
1500 North in Logan. The Purple 
Alternative includes a new 
pipeline in the LN Canal 
alignment between 400 North and 
1500 North to deliver water to 
upstream shareholders. It also 
includes a short pipeline in the LN 
Canal between the LN Canal POD 
and the Laub Diversion to provide 
water to shareholders in that area. 
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Figure 3-5. Parcels From Which Structures Would Be Acquired 
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Table 3-1. Proposed Structure Acquisitions 
along the North Side of Canyon Road in Logan  


Identifiera 
Tax Identifier/ 
Parcel Number Address 


1 06-048-0013 783 Canyon Road 
2 06-048-0014 805 Canyon Road 
3 06-048-0015 815 Canyon Road 
4 06-091-0001 821 Canyon Road 
5 06-091-0002 855 Canyon Road 
6 06-091-0003 895 Canyon Road 


13 06-091-0009 925 Canyon Road 
14 06-091-0031 Not applicable (vacant) 
15 06-091-0010 975 Canyon Road 
16 06-091-0011 989 Canyon Road 
17 06-092-0001 1035 Canyon Road 
18 06-092-0002 1055 Canyon Road 
19 06-092-0003 1067 Canyon Road 
20 06-092-0006 Not applicable (vacant) 


Source: Cache County 2010a 
a These identifiers match the numbers shown in Figure 3-5. Parcels 


7, 8, 9, 10, 11, and 12 are already owned by the City of Logan; 
structures might be present, but no one is living in them. Parcels 
14 and 20 appear to be undeveloped and without residential 
structures but could have other structures such as outbuildings for 
which compensation would be required. 


The NRCS EWPP manual allows NRCS to purchase and remove structures when removing 
that structure is the least costly alternative, the purchase is from a willing seller, and the 
purchase would not affect a lessee or tenant (EWPP Manual, Title 390, Part 5116[B]). Under 
the NRCS guidance, the purchase must be based on current value, and the purchase can 
include relocating residents and demolishing structures. Buying and demolishing the 
structures in this historic landslide area is the least-costly way to protect life and property 
from hazards associated with future landslides. Purchasing the structures would not 
completely remove the risks associated with future landslides in this area or along other areas 
of the Logan Bluff, but it would minimize the potential loss of life and property damage in 
the area immediately surrounding the 2009 landslide. 


Because the purchase of structures would address an area damaged during the event that 
triggered the need for the proposed action, the purchase does not conflict with the EWPP 
prohibition against solving watershed or natural problems that existed prior to the natural 
disaster (Title 390, Part 511.4[v]). This purchase is consistent with the objective of the 
EWPP, which requires NRCS to implement recovery measures that “relieve imminent 
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hazards to life and property created by a natural disaster that causes a sudden impairment of a 
watershed” (7 CFR 624.2). 


Once NRCS purchases the structures, the properties on which they are located would be 
restricted from any future development that would place people or property at risk of 
landslides. The most likely scenario for future management of the affected properties would 
be zoning-based or deed-based restrictions on the future use of the properties. 


Construction equipment and materials would be staged in existing parking lots and other 
previously disturbed areas along the LHPS and LN Canals. Because of limited space, 
construction contractors would probably not stage any equipment or materials in Logan 
Canyon. Equipment and materials would not be staged in areas that support sensitive 
resources such as wetlands or other natural water bodies or near sensitive land uses such as 
churches and medical facilities. 


Operation 


The Purple Alternative would require moving the POD for some of the Logan & Northern 
Irrigation Company’s water rights from the LN Canal POD just below First Dam to the LHPS 
Canal POD upstream to a point just below Second Dam. The combined flows to be diverted 
at the LHPS Canal POD would be a maximum of 130 cfs. The diversions to the canal system 
would vary based on actual irrigation demands and would be based on seasonal variations in 
Logan River flow rates. Logan River flow rates during the irrigation season vary but tend to 
drop as the summer and fall seasons progress. Because of this, the actual diversion at the 
LHPS Canal POD could be less than 130 cfs throughout much of the irrigation season. 


This alternative includes enclosing reaches of the LHPS Canal. Enclosing the canal would 
prevent debris from accumulating along the canal alignments, which would help improve 
water quality and eliminate operational problems such as clogged headgates and local 
flooding associated with buildup of debris. Enclosing the canal would also enable separation 
of irrigation water and stormwater, which would also protect the quality of water in the canals. 


NRCS’s standards for irrigation canals specify construction standards and maximum flow 
rates that are appropriate for irrigation water delivery systems. If the LHPS Canal were to 
remain open, the canal alignment would need to be substantially enlarged to safely convey as 
much as 130 cfs of irrigation water and the stormwater that the LHPS Canal has historically 
captured between the mouth of Logan Canyon and Lundstrom Park/1500 North. Enclosing 
the LHPS Canal should enable construction to be completed within the existing canal 
easement and minimize encroachment on adjacent properties. 


Finally, open canals pose a safety hazard in areas where they can be accessed by the public. 
People have historically waded and floated in the canals, even though the canals are generally 
posted for no trespassing and are not safe or legal recreational features. The amount of 
increased water proposed for the LHPS Canal could exacerbate the safety hazard if the canal 
were not enclosed. 
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The Purple Alternative would provide service to the limited number of shareholders between 
the existing LN Canal POD and 400 North in two ways. Because the 2009 landslide is located 
in the middle of this reach of the LN Canal, the Logan & Northern Irrigation Company is 
proposing to provide service using two systems on either side of the landslide. Most of the 
shareholders are between the POD and Laub Diversion. Shareholders along this first part of 
the LN Canal would receive their shares through a small-diameter pipe placed in the existing 
canal alignment. The Logan & Northern Irrigation Company would provide service to the 
second group of shareholders between the 2009 landslide site and 400 North using water 
discharged at the terminus of the 10-inch-diameter pressure pipe at 400 North; this water 
would be conveyed upstream to upstream shareholders. 


The Purple Alternative would travel through the Logan Golf & Country Club. This share-
holder could incorporate the new conveyance structure into the layout of the golf course and/or 
could use some of its water to support water features through the golf course. Using some of 
the water at the golf course would not change the operation of the canal system downstream. 


The Water Conveyance Facilities Safety Act (2010 Utah Legislature, House Bill 60, signed 
by Governor Gary Herbert on March 23, 2010) requires canal facility owners or operators to 
develop management plans for water-conveyance facilities such as the LHPS Canal and LN 
Canal. This plan would identify the cities and counties that the canal passes through, would 
identify the canal components (such as PODs, bridges, and stormwater entry points), and 
would include a maintenance and improvement plan, information about insurance coverage, a 
slope stability assessment, a stormwater assessment, and an emergency response plan.  


Canal owners or operators must adopt management plans prepared in support of the Water 
Conveyance Facilities Safety Act no later than May 1, 2013. The Utah Division of Water 
Resources and NRCS funding for the Purple Alternative would also require developing long-
term operation and maintenance plans and service agreements that identify the roles and 
responsibilities of each party to the agreement(s). The long-term operation and maintenance 
plan could identify options to modify canal system operations and/or provide controls to 
manage flows in the event of an emergency. 


3.2.2.2 Structural Features 


The Purple Alternative would require constructing, operating, and maintaining new features 
in the existing LHPS Canal and LN Canal alignments. The structural features would include 
the following: 


• Modified LHPS Canal POD structure on the Logan River just below Second Dam. 
This would be needed to accommodate diversion and design flow rates as high as 
130 cfs. Modifications would include reconstructing the canal flow gage along 
US 89. 


• About 2.4 to 2.6 miles of new box culvert to convey irrigation water from the LHPS 
Canal POD to Lundstrom Park/1500 North in the existing LHPS Canal alignment. 
Preliminary calculations show that about 1.6 miles of 6-foot-wide by 6-foot-deep box 
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culvert would be needed between the LHPS Canal POD and the mouth of Logan 
Canyon (called the Logan Canyon section), and about 0.8 to 1.0 mile of 12-foot-wide 
by 5-foot-deep box culvert would be needed from the Logan Golf & Country Club 
(golf course) to Lundstrom Park/1500 North. 


• A new stormwater channel for about 0.8 to 1.0 mile in the LHPS Canal alignment to 
convey stormwater. 


• Modify Cedar Heights Drive and 1500 North where they cross the LHPS Canal to 
accommodate the new box culvert. Also modify several private driveways and 
pedestrian crossings that cross the LHPS Canal and LN Canal. 


• Restore vegetation and landscaping that is removed during project construction from 
private property outside the canal easement along the LHPS Canal. 


• A water-control structure at Lundstrom Park/1500 North to transition water from the 
box culvert to the existing open channel. The new structure combines irrigation water 
and stormwater for conveyance downstream. 


• A new headgate structure at Lundstrom Park/1500 North to allow LN Canal water to 
be diverted into a new pressurized pipeline system running west to the LN Canal. 


• About 1.0 to 1.2 miles of new 42-inch-diameter pressure pipe to convey 40 cfs of LN 
Canal water from the LHPS Canal to the LN Canal. The pipeline, which would 
require air vents and a flow meter, would be routed under city streets and through and 
under a field to connect to the LN Canal at 1500 North. 


• A new water-control structure at the LN Canal to discharge water from the pipe 
system to the LN Canal system. The structure would include pressure-reducing 
valves, flow control, and energy-dissipation measures. Water would be divided at the 
structure into the existing LN Canal open channel to serve shareholders to the north 
(downstream of 1500 North) and into a pressurized pipeline system traveling to the 
south (upstream of about 1500 North). 


• About 1 mile of 10-inch-diameter pressure pipe from 1500 North to 400 North 
installed in the existing canal maintenance road. The pressure pipe, which would not 
affect the existing LN Canal, would convey about 2 cfs for use by shareholders in this 
reach. These shareholders could access water from the pressure pipe or from the LN 
Canal. Access from the canal would be available for water not taken from the pressure 
pipe that is discharged from the pipe into the LN Canal at about 400 North. 


• A new water-control structure to discharge water not taken directly from the pressure 
pipe into the existing LN Canal at 400 North. This water would supply the Temple 
Ditch (a LN Canal shareholder) and would provide water in the canal to the north 
(downstream) to prevent stagnant pools between 400 North and 1500 North. 


• About 1 mile of 10-inch-diameter pipe in the current LN Canal alignment between 
the LN Canal POD and the Laub Diversion at about 1100 East. This pipeline would 
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carry up to 2 cfs for delivery to shareholders in this area. The POD would not need to 
be modified to accommodate the 10-inch-diameter pipeline. 


3.2.2.3 Purple Alternative Costs 


Table 3-2 summarizes the cost of the Purple Alternative. Detailed cost information is 
presented in Appendix C1, Action Alternative Cost Estimates. 


Table 3-2. Cost Summary for the Purple Alternative 
in millions 


Item Cost Subtotal 


Construction materials and installation costs   
Logan Canyon conveyance segment $7.1  
Valley conveyance segment $4.2  
Pressurized pipeline systems $1.6  
Property acquisition and easementsa $2.7 $15.6 


Additional construction itemsb $3.5  


Engineering and construction managementc $1.2  


Total cost estimate  $20.3 
Total cost range (0% to +10%, rounded)  $20.4 – $22.4 


a  Assumes an average cost of $157,000 per property and $10,000 in relocation 
assistance for each property owner, $10,000 to demolish structures, and purchase of 
10 temporary construction easements. 


b Additional construction items are based on a percentage of material and installation 
and property costs subtotal and include contractor mobilization (5%), environmental 
permits and controls (0.5%), minor utility crossings (2%), and a 15% construction 
contingency. 


c Engineering and construction management are also based on a percentage of 
construction costs and include survey and geotechnical evaluations (1.5%), final 
engineering analysis and design plan production (5%), bid document production 
and contractor procurement assistance (0.5%), and construction management (1%).  


The reported value of the Logan Canyon conveyance segment in Table 3-2 ($7.1 million) is 
different than the value reported in the description of the gravity option referenced in Section 
3.4.1.3, Step 3: Alternative Similarities and Differences ($9.4 million to $10.3 million). These 
values differ because additional construction and engineering percentages are applied to the 
construction materials and installation subtotal, and this subtotal includes costs for other 
conveyance segments in Table 3-2. 


Compared to the Lundstrom Park option, the 1500 North option would require a longer reach 
of the box culvert construction in the LHPS Canal (0.2 mile more). Because the additional 
construction items and engineering construction-management categories listed in Table 3-2 
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apply percentages to the construction materials and installation subtotals, the total cost for the 
1500 North option would be more, or a total of between $21.5 million and $23.7 million. For 
conceptual cost estimates of the Purple Alternative options, see Appendix C1, Action 
Alternative Cost Estimates. 


3.2.2.4 Permit and Compliance Requirements 


In addition to EWPP requirements and mitigation measures that might be identified as part of 
this EIS, construction of the Purple Alternative would also require the following permits or 
authorizations: 


• Special-use permit from USFS for work on land administered by USFS. 


• CWA Section 404 authorization for modifying the LHPS Canal POD, the LHPS 
Canal, and LN Canal. If USACE determines that the activity requires an individual 
permit, then a separate Section 401 water quality certification would also be required. 


• Compliance with the CWA Section 402 National Pollutant Discharge Elimination 
System (NPDES) general permit for construction-related stormwater discharges (file 
a Notice of Intent and compile a Storm Water Pollution Prevention Plan [SWPPP]). 


• National Historic Preservation Act (NHPA) Section 106 concurrence and 
memorandum of agreement with the State Historic Preservation Officer (SHPO) for 
modifying the LHPS Canal POD, LHPS and LN Canals, and possibly the LN Canal 
POD. 


• Stream alteration permit from the Utah Division of Water Rights for modifying the 
POD. 


• Antidegradation review by the Utah Division of Water Quality for potential impacts 
to a Category 1 water (Logan River in Logan Canyon). 


• Construction easements from UDOT (US 89), the City of Logan (city streets and 
other city property), USU (at the golf course), and property owners along the LHPS 
and LN Canals. 


In all cases, the SLO or its contractors would be responsible for obtaining the authorizations 
ensuring compliance with any conditions of permit approval. 
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3.2.3 Orange Alternative: LHPS Canal POD to 2900 North or 
3100 North 


3.2.3.1 Location and Operation 


Location 


Figure 3-6 shows the route of the Orange Alternative, and 
Figure 3-2, Figure 3-3, Figure 3-4, and Figure 3-7 show 
the typical cross-sections. This alternative is the same as 
the Purple Alternative to Lundstrom Park/1500 North; in 
this segment, the alternative follows the LHPS Canal 
alignment for about 2.4 to 2.6 miles from the LHPS 
Canal POD just below Second Dam. From Lundstrom 
Park/1500 North, the Orange Alternative would continue 
to convey irrigation water in a box culvert to the north in 
the LHPS Canal alignment for another 2.5 miles to about 
2900 North or 2.8 miles to about 3100 North in North 
Logan. 


At either 2900 North or 3100 North, the LN Canal water 
would be conveyed due west for about 0.5 mile (2900 
North) or 0.6 mile (3100 North) in an underground pipe 
system to the LN Canal. At the LN Canal, some of the 
water would be discharged into the existing LN Canal 
and would continue downstream for delivery to 
shareholders to the north. The remaining LN Canal water 
would be directed into a pressurized pipeline system 
constructed in the LN Canal maintenance road for delivery to upstream shareholders. This 
pressurized pipeline system would measure 3.1 miles from 2900 North to 400 North or 
3.4 miles from 3100 North to 400 North. 


Like the Purple Alternative, the Orange Alternative includes a 1-mile-long, 10-inch-diameter 
pipeline from the existing LN Canal POD just below First Dam to the Laub Diversion. The 
Orange Alternative also includes purchasing structures from willing sellers of 14 properties in 
the historic landslide zone as described for the Purple Alternative (Figure 3-5 and Table 3-1). 


Finally, as described for the Purple Alternative, construction equipment and materials would 
be staged in existing parking lots and other previously disturbed areas along the LHPS and 
LN Canals outside of Logan Canyon and sensitive resource areas. 


What is the route of the Orange 
Alternative? 


The Orange Alternative would 
divert LN Canal water at the 
LHPS Canal POD and use the 
LHPS Canal between the POD 
and either 2900 North or 3100 
North. The LN Canal water would 
be diverted under either 2900 
North or 3100 North to the LN 
Canal. The Orange Alternative 
includes a new pipeline in the LN 
Canal alignment between 400 
North and either 2900 North or 
3100 North to deliver water to 
upstream shareholders. It also 
includes a short pipeline in the LN 
Canal between the LN Canal POD 
and the Laub Diversion to provide 
water to shareholders in that area. 
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Figure 3-6. Orange Alternative 
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Figure 3-7. Typical Cross-Section D: 12-foot-wide by 5-foot-deep box culvert at about 
2700 North in North Logan (looking downstream) 


Operation 


The Orange Alternative would also require adding the LHPS Canal POD to the Logan & 
Northern Irrigation Company’s water rights, as described for the Purple Alternative. This 
alternative would also divert a maximum of 125 cfs at the POD. As described for the Purple 
Alternative, the Orange Alternative could accommodate the function of water features 
through the Logan Golf & Country Club property. 


Also, as described for the Purple Alternative, shareholders between the LN Canal POD and 
the Laub Diversion would receive water through a small-diameter pipeline, and shareholders 
between the 2009 landslide site and about 400 North/600 East would receive LN Canal water 
from the terminus of the 10-inch-diameter pressure pipe at 400 North. Finally, as described 
for the Purple Alternative, NRCS would purchase structures from willing sellers from 
14 properties along the Logan Bluff to reduce the risk to life and property (Figure 3-5 and 
Table 3-1). 


The Orange Alternative would also enclose reaches of the LHPS and LN Canals for the same 
reasons described for the Purple Alternative. The LN Canal and LHPS Canal would be 
addressed in a management plan prepared in support of the Water Conveyance Facilities 
Safety Act as described for the Purple Alternative. As described for the Purple Alternative, 
the Utah Division of Water Resources funding for the Orange Alternative would also require 
long-term operation and maintenance plans and service agreements. 


3.2.3.2 Structural Features 


The Orange Alternative would require constructing, operating, and maintaining new features 
in the existing LHPS Canal and LN Canal alignments. The structural features would include 
the following: 


• Modified LHPS Canal POD structure on the Logan River just below Second Dam, as 
described for the Purple Alternative. 


• About 1.6 miles of new 6-foot-wide by 6-foot-deep box culvert, as described for the 
Purple Alternative. With this alternative, the 12-foot-wide by 5-foot-deep box culvert 
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described for the Purple Alternative would extend for about 3.3 miles from the golf 
course to 2900 North or about 3.6 miles from the golf course to 3100 North in the 
LHPS Canal alignment. 


• A new stormwater channel for about 3.3 miles to 2900 North or 3.6 miles to 3100 
North in the LHPS Canal alignment to convey stormwater. 


• Modify Cedar Heights Drive, 1770 East, 1800 East, and Cottonwood Lane where 
these streets cross the LHPS Canal to accommodate the new box culvert. Also 
modify several private driveways and pedestrian crossings that cross the LHPS Canal 
and LN Canal. 


• Restore vegetation and landscaping that is removed during project construction from 
private property outside the canal easement along the LHPS Canal. 


• A water-control structure at either 2900 North or 3100 North to transition water from 
the box culvert to the existing open channel. The new structure would allow 
stormwater to combine with irrigation water. 


• A new headgate structure at either 2900 North or 3100 North to allow LN Canal 
water to be diverted into a new pressurized pipeline system running west to the LN 
Canal. 


• About 0.5 mile to 0.6 mile of new 36-inch-diameter pressure pipe to convey 30 cfs 
from the LHPS Canal and the LN Canal along 2900 North or 3100 North, 
respectively. The new pipeline would require air vents and a flow meter. 


• A new water-control structure at the LN Canal to discharge water from the pipe 
system to the LN Canal system. The structure would include pressure-reducing 
valves, flow control, and energy-dissipation measures. Water would be divided at the 
structure into the existing LN Canal flow to serve shareholders to the north 
(downstream of 2900 North or 3100 North) and into a pressurized pipeline system 
traveling to the south (upstream of about 2900 North or 3100 North). 


• About 2.1 miles of 26-inch-diameter pressure pipe from 2900 North to 1500 North, 
or 2.5 miles from 3100 North to 1500 North, to convey 15 cfs of irrigation water to 
upstream shareholders. This pipeline would be installed in the existing canal 
maintenance road. 


• As described for the Purple Alternative, about 1 mile of 10-inch-diameter pressure 
pipe to deliver water to shareholders between 1500 North and 400 North. 


• As described for the Purple Alternative, a new water-control structure to discharge 
water into the existing LN Canal at 400 North. 


• As described for the Purple Alternative, about 1 mile of 10-inch-diameter pipe to 
deliver water to shareholders between the LN Canal POD and the Laub Diversion. 
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3.2.3.3 Orange Alternative Costs 


Table 3-3 summarizes the cost of the Orange Alternative 3100 North option. Detailed cost 
information is presented in Appendix C1, Action Alternative Cost Estimates. 


Table 3-3. Cost Summary for the Orange Alternative 
(3100 North Option) 
in millions 


Item Cost Subtotal 


Construction materials and installation costs   
Logan Canyon conveyance segment $7.1  
Valley conveyance segment $18.2  
Pressurized pipeline systems $1.9  
Property acquisition and easementsa $3.0 $30.2 


Additional construction itemsb $6.8  


Engineering and construction managementc $2.4  


Total cost estimate  $39.4 
Total cost range (0% to +10%, rounded)  $39.5 to $43.4 


a Assumes an average cost of $157,000 per property and $10,000 in relocation 
assistance for each property owner, $10,000 to demolish structures, and purchase of 
20 temporary construction easements. 


b Additional construction items are based on a percentage of material and installation 
and property costs subtotal and include contractor mobilization (5%), environmental 
permits and controls (0.5%), minor utility crossings (2%), and a 15% construction 
contingency. 


c Engineering and construction management are also based on a percentage of 
construction costs and include survey and geotechnical evaluations (1.5%), final 
engineering analysis and design plan production (5%), bid document production and 
contractor procurement assistance (0.5%), and construction management (1%).  


Compared to the 3100 North option, the 2900 North option would require a shorter reach of 
the box culvert construction in the LHPS Canal (0.3 mile less) and a shorter pressurized 
pipeline system (also 0.3 mile less). Because the additional construction items and 
engineering construction-management categories listed in Table 3-3 apply percentages to the 
construction materials and installation subtotals, the total cost for the 2900 North option 
would be less, or a total of between $37.0 million and $40.7 million. For conceptual cost 
estimates of the Orange Alternative options, see Appendix C1. 
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3.2.3.4 Permit and Compliance Requirements 


In addition to EWPP requirements and mitigation measures that might be identified as part of 
this EIS, constructing the Orange Alternative would require the permits or authorizations 
listed for the Purple Alternative in Section 3.2.2.4, Permit and Compliance Requirements. 
The only difference for the Orange Alternative is that construction would also require 
easements from the City of North Logan and a letter of map revision or map amendment from 
Cache County and the Federal Emergency Management Agency (FEMA) for effects to the 
Green Canyon Creek floodplain along the LHPS Canal. 


In all cases, the SLO or its contractors would be responsible for obtaining the authorizations 
ensuring compliance with any conditions of permit approval. 


3.2.4 Blue Alternative: Reconstruct LN Canal 


3.2.4.1 Location and Operation 


Location 


Figure 3-8 shows the route of the Blue Alternative. This 
alternative would divert LN Canal water using the 
existing LN Canal POD just below First Dam. Once the 
water is diverted, it would be conveyed for about 
1.7 miles along the existing LN Canal alignment in a 
pipeline. The pipeline would discharge directly into the 
existing LN Canal for delivering water to downstream 
shareholders. This alternative would repair the area 
affected by the 2009 landslide so that the pipeline could 
be constructed through the landslide area. 


As described for the Purple and Orange Alternatives, 
shareholders between the existing LN Canal POD and the 
Laub Diversion (a distance of about 1 mile) would receive 
water through a new 10-inch-diameter pipeline constructed 
in the existing LN Canal alignment for delivering water to shareholders in this area. 


The Blue Alternative also includes purchasing structures from 14 properties in the 2009 
landslide zone as described for the Purple Alternative (Figure 3-5 and Table 3-1). The Blue 
Alternative differs from the Purple and Orange Alternatives in that the purchase is required 
not only to remove the future risk to life and property but also to accommodate reconstruction 
of the LN Canal. If the owners of the structures on the 14 properties are not willing to sell, 
then the properties would need to be acquired through condemnation in order to construct the 
Blue Alternative. Because NRCS cannot purchase structures through condemnation, the SLO 
and its partners would need to fund and complete the condemnation process in order for this 
alternative to be constructed. 


Construction equipment and materials for the Blue Alternative could stage on the acquired 
properties at the base of the Logan Bluff along Canyon Road outside of sensitive resource areas. 


What is the route of the Blue 
Alternative? 


The Blue Alternative would divert 
LN Canal water at the LN Canal 
POD and use the existing LN 
Canal alignment between the POD 
and about 400 North/600 East. 
This alternative also includes a 
short section of pipeline to serve 
shareholders between the LN 
Canal POD and the Laub 
Diversion. 
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Figure 3-8. Blue Alternative 
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Operation 


The Blue Alternative would not require moving the POD for any of the Logan & Northern 
Irrigation Company’s water rights. The amount of LN Canal water that would be diverted 
would be the same as the amount diverted before the 2009 landslide. All shareholders would 
receive water. 


The Blue Alternative includes enclosing the reach of the LN Canal between the LN Canal 
POD and about 400 North. The primary reason for enclosing this reach of the canal would be 
to ensure that the new structure would operate safely given the geologic history of the Logan 
Bluff. Enclosing this reach would also have the same types of benefits for water quality and 
public safety as those described for the Purple Alternative in Section 3.2.2.1, Location and 
Operation. 


Because this alternative would include a flow-monitoring system (which is described in 
Section 3.2.4.2, Structural Features and Control Measures), the proposed pipeline between 
the LN Canal POD and 400 North/600 East would be used for conveying irrigation water 
only. To make it easier for the Logan & Northern Irrigation Company to operate the flow-
monitoring system, shareholders along this reach would not be able to take water directly 
from the new pipeline. The new 10-inch-diameter pipeline described in Section 3.2.2.2, 
Structural Features, for the Purple Alternative would accommodate shareholders between the 
POD and the Laub Diversion. Shareholders between the soil buttress and the terminus of the 
new LN Canal conveyance structure at 400 North would probably receive water directly from 
the canal at or near a water-control structure at about 600 East/400 North. 


3.2.4.2 Structural Features and Control Measures 


The Blue Alternative would be constructed in the existing LN Canal alignment between the 
LN Canal POD and 400 North/600 East. This area, known as the Logan Bluff, has a history 
of slope instability. As stated in Section 1.1.2.1, Emergency Watershed Protection Program, 
EWPP funds cannot be used to solve watershed or natural problems that existed before the 
natural disaster. For the Blue Alternative, this means that the funds could not be used to 
stabilize the hillside beyond what is needed to construct this alternative. Because of this, 
NRCS and the SLO must assume that future landslides would occur and might damage the 
new structure, which would be a pipeline. Therefore, this alternative includes management 
and structural controls to address the risk of future landslides in specific areas of this canal 
alignment between the POD and 400 North/600 East. 


For the purpose of this alternative, NRCS defined two zones along the Logan Bluff to help 
determine specific management and structural controls. These zones, called Zone 1 and 
Zone 2, are based on topography, landslide history, geology or soil characteristics, and 
available documentation. The Blue Alternative focuses on potential management and 
structural controls in the two zones that would provide engineered structures to ensure that 
the public would be generally protected against a pipeline failure due to a future landslide. 
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Zone 2 is the historic landslide area within which structures would be purchased under the 
Purple and Orange Alternatives. 


Zones 1 and 2 are shown in Figure 3-8. Zone 1 spans the area of the Logan Bluff between 
about 700 East and 1300 East in Logan. Zone 2, which is within Zone 1, spans the area 
between about 750 East and 1100 East. Zone 2 includes the area that was affected during the 
2009 landslide. 


If the Blue Alternative is selected, these zones could be modified based on the results of a 
detailed geotechnical and geological subsurface investigation that would be conducted during 
the final design phase of the alternative. The subsurface investigation would provide site-
specific information (such as soil data, groundwater flow information, and information on the 
size of the potential sliding mass) to further refine the extents of Zones 1 and 2 and to provide 
specific criteria for the final design of the structural controls. 


The rest of this section describes the general structural features of the Blue Alternative and its 
management controls and structural control features. The controls identified in this section 
would establish management activities such as detecting landslide movement, preparing 
emergency response plans, and purchasing structures and structural elements such as 
subsurface drainage, drilled shaft foundations, and a soil buttress. These controls would be 
applied to manage the risk of future landslides that could affect the alternative. These 
management and structural controls are discussed in detail below. 


General Structural Features 


The Blue Alternative would require constructing, operating, and maintaining new features in 
the existing LN Canal alignment. The structural features of the Blue Alternative would 
include the following: 


• Demolish the existing LN Canal conveyance structure between the LN Canal POD 
and 400 North. 


• Modified LN Canal POD structure on the Logan River just below First Dam to 
accommodate a design flow of up to 80 cfs and a new flow-control gate. 


• About 1.7 miles of 60-inch-diameter to 72-inch-diameter steel pipe in the existing LN 
Canal alignment to convey irrigation water (using gravity flow) from the LN Canal 
POD to 400 North/600 East. 


• About 1.6 miles of a new 4-foot-wide lined drainage channel to convey stormwater 
and other water (such as water from seeps and springs) from the hillside upslope of 
the new pipeline. This channel would convey water parallel to the pipeline alignment 
and would eventually discharge into the existing irrigation canal at 400 North/600 East. 


• A top-of-slope runoff-control network consisting of a berm or other system at the top 
of the bluff to prevent stormwater runoff from traveling down the hillside. This berm 
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would be about 2 feet high, would be protected from erosion, and would be about 
5,000 linear feet long. 


• A new water-control structure at about 400 North/600 East to discharge water from 
the irrigation pipe system and drainage channel to the existing LN Canal. The 
structure would include flow-control measures and energy-dissipation measures. 


• As described for the Purple and Orange Alternatives, about 1 mile of a 10-inch-
diameter pipe to deliver water to shareholders between the LN Canal POD and the 
Laub Diversion. 


Management Controls in Zones 1 and 2 


As part of the Blue Alternative, the SLO would be responsible for operating or implementing 
management controls and measures in Zones 1 and 2. The purpose of the management 
controls would be to monitor the landslide-prone area, monitor pipeline flow, and plan 
procedures for responding to a future landslide. 


As described in the Location section for the Purple Alternative on page 3-4, NRCS 
recognizes that Zone 2 is unstable and at risk of future landslides. Adding irrigation water 
delivery to this area as proposed under the Blue Alternative could increase the risk to life and 
property in this area above that associated with the Purple and Orange Alternatives. As a 
result of reviewing topographical data, information about historic landslides, and information 
about how those landslides affected the LN Canal, and taking into account the amount of 
space required to construct the alternative so that it is safe, NRCS determined that structures 
located in Zone 2 would need to be acquired to reduce the risk to life and property associated 
with operating the LN Canal along this area of the Logan Bluff. Purchasing the structures 
would not completely remove the risk to life and property, but it would reduce the risk 
associated with future landslides in Zone 2. 


Based on the available information, NRCS estimates that structures in Zone 1 but outside 
Zone 2 are probably outside the area that is most at risk of being inundated with water and 
debris due to a breach of the canal caused by a landslide. This determination could change 
based on information gained through a detailed geotechnical and geological study that would 
need to be conducted during the final design phase of the project, if this alternative is 
selected. The cost of purchasing structures on 14 privately owned properties that are in 
Zone 2 is included in the cost of the Blue Alternative described in Section 3.2.4.3, Blue 
Alternative Costs. 
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Management controls for both zones would include the following: 


• A flow-detection system that would monitor flows along the length of the pipeline. In 
case of a drop in flow rate, this system could broadcast an alarm or otherwise alert 
the canal operators and local public safety agencies. The flow-detection system could 
be coordinated to activate a shutoff gate at the POD. 


• A canal management plan as required by the Water Conveyance Facilities Safety Act. 
This plan would identify the cities and counties that the canal passes through, would 
identify the canal components (such as PODs, bridges, and stormwater entry points), 
and would include a maintenance and improvement plan, information about 
insurance coverage, a slope stability assessment, a stormwater assessment, and an 
emergency response plan. The emergency response plan would explain how public 
safety and emergency response agencies would be notified in the event of an 
emergency, their respective roles in the event of an emergency, how the public would 
be protected in the event of an emergency, and how the canal would be repaired 
following an emergency. As described for the Purple and Orange Alternatives, the 
Utah Division of Water Resources and NRCS funding for the Blue Alternative would 
also require long-term operation and maintenance plans and service agreements. 


• A public outreach and information plan to inform the general public and the adjacent 
landowners about the presence of the pipeline, instructions on whom to contact and 
what to do in case of an emergency associated with a future landslide, and how such 
a landslide might affect the pipeline. 


• A visual assessment plan that would identify appropriate intervals for visual 
inspections of the pipeline and pipeline corridor for evidence of landslides or other 
problems. 


• Benchmarks such as survey monuments installed along the pipeline and along the 
hillside above and below the pipeline and annual monitoring of these benchmarks to 
identify land movements. The SLO would be responsible for the recordkeeping 
associated with annual monitoring. 


• Public warning signs along the alignment with emergency phone numbers. 


Structural Controls in Zones 1 and 2 


The Blue Alternative would also require additional structural controls in Zones 1 and 2 to 
protect the pipeline against future landslides. These structural controls would include the 
following: 


• About seventy-five 36-inch-diameter drilled shaft foundations placed about every 
20 feet. These shaft foundations would be drilled to a depth of about 75 feet to 
support 1.4 miles of pipe (Zone 1 exclusive of Zone 2). These foundations would 
protect the pipeline against landslide movement since they would extend through the 
sliding mass and into stable, undisturbed material. These foundations would include 
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tie-backs, which are steel bars drilled horizontally about 100 feet into the slope. 
These tie-backs would provide added lateral stability. 


• About 90 subsurface sub-horizontal drains placed about every 50 feet. These drains 
would be drilled horizontally into the uphill slope to collect and control groundwater 
that is trapped, or perched, on top of an underlying impervious layer. The drains, 
which would increase the stability of the structural controls in Zones 1 and 2, would 
extend far enough to reach the point where gravels contact the underlying finer-
grained sands and would convey groundwater to the drainage channel described 
above in the section titled General Structural Features on page 3-23 for the Blue 
Alternative. An array of five or six horizontal drains would be installed about 50 feet 
into the bluff in a fan pattern at each of the 90 primary drain locations. 


• Assuming that residential structures on the 14 properties would be acquired or 
condemned, a soil buttress below the pipeline would be constructed for about 
0.6 mile in Zone 2. This buttress, which would be a large mass of soil, would retain 
the slope and reduce the potential for slope failure below the pipeline. The buttress 
would consist of about 130,000 cubic yards of granular fill (gravels) placed about 
40 feet from the toe of the existing hillside and sloping upward at a ratio 1.5 to 1 
(horizontal to vertical). The proposed buttress is shown in Figure 3-9. 


 
Figure 3-9. Proposed Soil Buttress (looking downstream) 
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3.2.4.3 Blue Alternative Costs 


Table 3-4 summarizes the cost of the Blue Alternative. Detailed cost information is presented 
in Appendix C1, Action Alternative Cost Estimates. 


Table 3-4. Cost Summary for the Blue Alternative 
in millions 


Item Cost Subtotal 


Construction materials and installation costs   
Irrigation conveyance system $7.6  
Slope stabilization systems $6.6  
Property acquisition and easementsa $2.6 $16.8 


Additional construction itemsb  $5.5  


Engineering and construction managementc  $1.8  


Total cost estimate  $24.1 
Total cost range (0% to +10%, rounded)  $24.1 to $26.5 


a Assumes an average cost of $157,000 per property and $10,000 in relocation assistance for 
each property owner, $10,000 to demolish structures, and purchase of five temporary 
construction easements. 


b Additional construction items are based on a percentage of material and installation and 
property costs subtotal and include contractor mobilization (5%), environmental permits 
and controls (0.5%), minor utility crossings (2%), and a 25% construction contingency. A 
higher contingency compared to the other alternatives was assumed because of the 
uncertainty in the location of specific geologic features. 


c Engineering and construction management are also based on a percentage of construction 
costs and include survey and geotechnical evaluations (2.5%), final engineering analysis 
and design plan production (5%), bid document production and contractor procurement 
assistance (0.5%), and construction management (1%). This alternative assumes a higher 
percentage (4%) compared to the other alternatives (1.5%) for the anticipated additional 
geotechnical evaluation required for the final design of this alternative. 
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3.2.4.4 Permit and Compliance Requirements 


In addition to evaluations conducted and mitigation measures that might be identified as part 
of this EIS, construction of the Blue Alternative would also require the following permits or 
authorizations: 


• CWA Section 404 authorization for modifying the LN Canal POD and LN Canal. If 
USACE determines that the activity requires an individual permit, then a separate 
Section 401 water quality certification would also be required. 


• Compliance with the CWA Section 402 NPDES general permit for construction-
related stormwater discharges (file a Notice of Intent and compile a SWPPP). 


• Antidegradation review by the Utah Division of Water Quality for potential impacts 
to a Category 3 water (Logan River). 


• NHPA Section 106 concurrence and memorandum of agreement with the SHPO for 
modifying the LN Canal and the LN Canal POD structure. 


• Stream alteration permit from the Utah Division of Water Rights for modifying the 
LN Canal POD. 


• Construction easements from UDOT, the City of Logan, USU, and property owners 
along the LN Canal. 


• Letter of map revision or map amendment from Cache County and FEMA for effects 
to the Logan River floodplain related to modifying the LN Canal POD. 


In all cases, the SLO or its contractors would be responsible for obtaining the authorizations 
ensuring compliance with any conditions of permit approval. 


3.3 Alternative Summary 
Table 3-5 summarizes the elements of the alternatives carried forward for further study. Items 
that are common to all of the action alternatives (such as enclosing the canal and affecting the 
existing use and landscape associated with an open canal, construction-related impacts, and 
the need for temporary and permanent easements) are not addressed. Instead, the table 
focuses on how the alternatives are similar or different. 
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Table 3-5. Summary of Alternatives Studied in Detail  


Alternative Details of Primary Conveyance Structure Notable Features Costsa 


No-Action No change to existing conditions. LN Canal is currently used to convey about 2 cfs from 
LN Canal POD to Laub Diversion.  


• Would not address the project purpose and need or solve the problem. 
• Continued nondelivery of LN Canal water shares would result in long-term adverse effects on activities that depend on the water (such as 


agriculture, municipal irrigation, and drinking water exchanges), local economic conditions, and the community. 
• No risk to life and property associated with using the section of the LN Canal between the LN Canal POD and 400 North/600 East for irrigation 


purposes. 
• No temporary or permanent easements would be required. 
• No effect on waters of the U.S. 
• No impacts to public or private property. 
• Similar to Purple and Orange Alternatives in that it would not repair the 2009 landslide site on the LN Canal at about 970 East. 
• No secondary benefits to water conservation, water quality, or stormwater conveyance. 


Not applicable 


Purple • Modified LHPS Canal POD and reconstructed flow gage. 
• 1.6 miles of 6-foot-wide by 6-foot-deep box culvert from LHPS Canal POD to golf 


course. 
• 0.8 to 1.0 mile of 12-foot-wide by 5-foot-deep box culvert from golf course to 


Lundstrom Park/1500 North. 
• Structure that transitions LHPS Canal water from box culvert to open canal with 


headgate to divert 40 cfs into 42-inch-diameter pipe at Lundstrom Park/1500 North. 
• 1.2 miles of 42-inch-diameter pipe (under park and/or city streets); includes air vents 


and flow meter. 
• Structure that transitions pipe flow to open canal flow in LN Canal at 1500 North. 
• 1 mile of 10-inch-diameter pipe from 400 North to 1500 North. 
• Structure that transitions pipe flow to open canal flow in LN Canal at 400 North. 
• 1 mile of 10-inch-diameter pipe from LN Canal POD to Laub Diversion. 


• Would address the project purpose and need. 
• Would use the LHPS Canal and LN Canal. 
• Includes purchasing structures from 14 properties, but removing structures would not be necessary to construct the alternative. 
• Enclosing 2.4 to 2.6 miles of the LHPS Canal would provide secondary benefits related to water conservation, water quality, stormwater 


conveyance, and public safety in this stretch. There would be additional water conservation and water quality benefits associated with 
conveying water in about 1 mile of pressure pipe and additional irrigation efficiencies associated with shareholders’ ability to change from 
flood irrigation to sprinkler irrigation. 


• Similar to the No-Action and Orange Alternatives, would not cause a risk to life and property associated with using the section of the LN Canal 
along Canyon Road between the LN Canal POD and 400 North/600 East for irrigation purposes. 


• The 2009 landslide site at about 970 East on the LN Canal would be abandoned and left unrepaired. 
• The Cities of Logan and North Logan would be able to use the LN Canal alignment to convey stormwater between the LN Canal POD and 


1500 North. 
• Would affect waters of the U.S. at the LHPS Canal POD, along about 2.4 miles of the LHPS Canal, and along 1 mile of the LN Canal. 


Construction: $20.4 million to 
$22.4 million 


Orange 
(continued on the 
next page) 


• Modified LHPS Canal POD and reconstructed flow gage. 
• 1.6 miles of 6-foot-wide by 6-foot-high box culvert from LHPS Canal POD to golf 


course. 
• 3.3 miles of 12-foot-wide by 5-foot-deep box culvert from golf course to 2900 North 


or 3.6 miles to 3100 North. 
• Structure that transitions LHPS Canal water from box culvert to open canal with 


headgate to divert 30 cfs into 36-inch-diameter pipe at 2900 North or 3100 North. 
• 0.5 mile of 36-inch-diameter pipe under 2900 North or 0.6 mile under 3100 North; 


includes air vents and flow meter. 
• Structure that transitions pipe flow to open canal flow in LN Canal at either 2900 


North or 3100 North. 
• 2.1 miles of 26-inch-diameter pipe from 1500 North to 2900 North or 2.4 miles from 


1500 North to 3100 North. 
• 1 mile of 10-inch-diameter pipe from 400 North to 1500 North. 


• Would address the project purpose and need. 
• Would use the LHPS Canal and LN Canal. 
• Would require purchasing structures from 14 properties, but removing structures would not be necessary to construct the alternative. 
• Offers two options for placing the pipeline from the LHPS Canal to the LN Canal (at either 2900 North or 3100 North). 
• Would have the greatest secondary benefits of the action alternatives. Enclosing between 4.9 miles and 5.2 miles of the LHPS Canal would 


provide secondary benefits related to water conservation, water quality, stormwater conveyance, and public safety in this stretch. There would 
be additional water conservation and water quality benefits associated with conveying water in 3.1 miles to 3.4 miles of pressure pipe and 
additional irrigation efficiencies associated with shareholders’ ability to change from flood irrigation to sprinkler irrigation. 


• Similar to the No-Action and Purple Alternatives, would not cause a risk to life and property associated with using the section of the LN Canal 
along Canyon Road between the LN Canal POD and 400 North/600 East for irrigation purposes. 


• The 2009 landslide site at about 970 East on the LN Canal would be abandoned and left unrepaired. 
• The Cities of Logan and North Logan would be able to use the LN Canal alignment to convey stormwater between the LN Canal POD and 2900 


North or 3100 North. 
• Would affect waters of the U.S. at the LHPS Canal POD, along about 4.9 to 5.2 miles of the LHPS Canal, and along 1 mile of the LN Canal. 


Construction: $39.5 million to 
$43.4 million (3100 North 
option) or $37.0 million to 
$40.7 million (2900 North 
option) 
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Table 3-5. Summary of Alternatives Studied in Detail  


Alternative Details of Primary Conveyance Structure Notable Features Costsa 


• Structure that transitions pipe flow to open canal flow in LN Canal at 400 North. 
• 1 mile of 10-inch-diameter pipe from LN Canal POD to Laub Diversion. 


Blue • Modified LN Canal POD. 
• Demolished existing canal structure from LN Canal POD to 400 North. 
• 1.7 miles of 60-inch-diameter to 72-inch-diameter gravity steel pipe. 
• Structure that transitions pipe flow to open canal flow in LN Canal at 400 North. 
• 1.7 miles of 4-foot-wide concrete drainage channel. 
• 1 mile of 10-inch-diameter pipe from LN Canal POD to Laub Diversion. 
• 5,000 linear feet (about 1 mile) of top-of-slope stormwater berm. 
• 1,500 linear feet (about 0.3 mile) of pipeline supported on pile foundations. 
• 2,900 linear feet (about 0.6 mile) of pipeline supported by a buttress wall. 


• Would address the project purpose and need. 
• Would convey LN Canal irrigation flow in the historic LN Canal alignment; would not use the LHPS Canal. 
• Would repair the 2009 landslide site on the LN Canal at about 970 East. 
• Would require purchasing structures from 14 properties; alternative could not be constructed unless structures were removed. If the structures 


could not be acquired from willing sellers, the SLO and its partners would need to pursue condemnation and fund acquisition separately. 
• Would continue the risk associated with placing irrigation water in a pipe through an area at risk of future landslides. 
• Would require structural controls to support the pipeline along an active landslide area. 
• Would require active management of the pipeline and alignment to monitor flow and land movement through management controls. 
• Would require a detailed geologic and geotechnical investigation to design management and structural controls along the historic alignment. 
• Would have the least amount of secondary benefits of the action alternatives. Enclosing about 1.7 miles of the LN Canal would provide some 


secondary benefits related to water conservation, water quality, and public safety in this stretch. This alternative would not provide any 
stormwater conveyance benefits. 


• Would affect waters of the U.S. at the LN Canal POD and along about 1.7 miles of the LN Canal. 


Construction: $24.1 million to 
$26.5 million 


a For more information on alternative cost, see Appendix C1, Action Alternative Cost Estimates. 


 







 Chapter 3: Alternatives 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 3-31 
 


3.4 Alternatives Eliminated from Detailed Study 
After the release of the notice of intent to complete an EIS, NRCS went through a five-step 
alternatives screening process and identified the alternatives to be studied in detail in this EIS 
that are described in Section 3.2, Alternatives Studied in This EIS. This section describes the 
five-step process and identifies the alternatives that NRCS eliminated from detailed study. 


The five-step process consisted of: 


1. Identifying the initial alternatives based on existing information and information 
provided through the scoping process (Section 2.5, Scoping Summary) 


2. Evaluating whether the initial alternatives met NRCS’s objectives for the proposed 
action (Section 2.2.2.1, NRCS Objectives) 


3. Considering similarities and differences among the initial alternatives 


4. Considering agency guidance on identifying project alternatives 


5. Eliminating alternatives that would not be studied in detail 
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3.4.1.1 Step 1: Initial Alternatives 


In Step 1, NRCS identified five initial alternatives. These alternatives, which are shown in 
Figure 3-10, were as follows: 


• Orange Alternative, which is the same as the alternative described in Section 3.2.3, 
Orange Alternative: LHPS Canal POD to 2900 North or 3100 North. 


• Purple Alternative, which is the same as the alternative described in Section 3.2.2, 
Purple Alternative: LHPS Canal POD to 1500 North. 


• Green Alternative: This route would use the LHPS Canal POD below Second Dam 
and carry LN Canal and LHPS Canal water in a box culvert installed in the LHPS 
Canal to the golf course. From the golf course, this alternative would carry the LN 
Canal water west to the existing LN Canal via US 89 in a pipe under the road. LN Canal 
water would be discharged back into the existing canal at about 400 North/600 East. 


• Yellow Alternative: This route would generally follow Canyon Road to 400 North. 
This option would use a pipeline under the roadway instead of the existing canal and 
would use the existing LN Canal POD near First Dam. LN Canal water would be 
discharged back into the existing canal at about 400 North/600 East. 


• Blue Alternative, which is the same as the alternative described in Section 3.2.4, 
Blue Alternative: Reconstruct LN Canal. 


NRCS identified the Orange, Purple, Green, and Yellow Alternatives based on consultation 
with the SLO; the Logan & Northern Irrigation Company; the Logan, Hyde Park and 
Smithfield Canal Company; and the Cities of Logan and North Logan. NRCS added the Blue 
Alternative as a result of scoping comments. The initial alternatives focused on using existing 
conveyance systems and existing PODs to take advantage of previously established 
infrastructure and easements and to avoid impacts to new areas. 
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Figure 3-10. Initial Alternatives 
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3.4.1.2 Step 2: NRCS Objectives 


In Step 2, NRCS considered how well the five initial action alternatives would meet the 
NRCS objectives listed in Section 2.2.2.1, NRCS Objectives. 


Table 3-6 compares the five initial alternatives and the No-Action Alternative against the 
objectives to understand the extent to which each option meets the objectives. Items that fully 
meet the objective are indicated by the letter Y for yes. Items that might or might not meet the 
objective or meet most but not all of the intent of the objective are indicated by the letter M 
for maybe. Items that clearly would not meet the objective are indicated by the letter N for no. 


Table 3-6. Comparison of Initial Alternatives 


 Alternative 


Objective No-Action Orange Purple Green Yellow Blue  


More beneficial than adverse in the extent and 
intensity of its environmental and economic 
effects 


N Y Y M Y N 


In compliance with Federal, State, and local 
laws 


Y Y Y Y Y Y 


Acceptable to affected individuals and 
communities 


N M M M M M 


Complete with all necessary components 
included 


N Y Y Y Y Y 


Efficient in achieving the desired outcome N N M M M M 
Emphasizes measures that are the most 


economical and are to be accomplished using 
the least-damaging practical construction 
techniques and equipment that retain as 
much of the existing characteristics of the 
landscape and habitat as possiblea 


N N M M M N 


Could be implemented consistent with USFS 
standards and guidelinesb 


NA Y Y Y NA NA 


Avoid and minimize impacts to waters of the 
U.S. 


Y N N N N N 


Total Y (item fully meets the objective) 2 4 4 3 3 2 


Total N (item clearly would not meet the 
objective) 


5 3 1 1 1 3 


NA = not applicable 
a Assumptions about cost are not based on actual contractor bid costs. Assumptions are based on the expected magnitude of the project 


elements and the area of land that would be affected by each alternative. 
b This objective applies only to alternatives that would use National Forest System land. 


The following sections explain the conclusions shown in Table 3-6. 
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More Beneficial than Adverse in the Extent and Intensity of Its Environmental 
and Economic Effects 


In general, the adverse effects of the alternatives are related to how changing the canal system 
structures would affect the environment and the local economy. The adverse environmental 
effects would mainly be due to the loss of landscaped and upland vegetation (described in 
Section 4.4.2.1, Vegetation) and a reduction in groundwater recharge as a result of the change 
from an open system to a closed system. The general beneficial environmental effects of the 
alternatives would be related to water quality, water conservation, and safety. The economic 
effects would be the result of increased irrigation system efficiency and support of the pre-
landslide economic activity previously enabled by the LN Canal water. 


The No-Action Alternative would not affect the canal system infrastructure. However, 
because the No-Action Alternative would not address the basic project need, it is more 
adverse than beneficial. 


Detailed information about the environmental and economic effects of the action alternatives 
is included in Chapter 5, Environmental Consequences. The following discussions focus on 
the general effects of all of the initial alternatives. 


Environmental Effects 


All of the initial alternatives would affect the canal system by installing box culverts or pipes 
in place of an existing open canal feature and changing a POD structure. The Orange 
Alternative would affect the longest segments of both the LN and LHPS Canals, while the 
Yellow and Blue Alternatives would affect only a short segment of the LN Canal and would 
not affect the LHPS Canal. 


All of the initial alternatives would require removing riparian vegetation at a POD site on the 
Logan River. The amount of riparian vegetation removed under any of the alternatives would 
be the same, would be minor, and would not affect the overall connectivity and nature of 
vegetation along the river. 


The Orange Alternative would disturb the most landscaped and upland vegetation along the 
LHPS Canal because it would change the open canal to a box culvert for the longest length of 
the canal. The Orange Alternative would also have the greatest reduction in amount of water 
lost to seepage and therefore would have the greatest potential to affect groundwater 
recharge. However, this would also have the most beneficial effect on surface water 
conservation of the action alternatives. 


The Orange Alternative would also provide the most water quality benefits because it would 
separate stormwater and irrigation water over the longest length of the LHPS and LN Canals. 
Separating the irrigation and stormwater along long reaches of the LHPS and LN Canals 
would provide significant stormwater conveyance benefits in Logan and North Logan. 


Under the Orange Alternative, the canal capacity and flow velocity would be greater than that 
in the existing LHPS Canal, so enclosing reaches of the canal would be an important safety 
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improvement. The Orange Alternative would result in the greatest safety improvement 
because it would reduce drowning hazards along the greatest length of the LHPS Canal. This 
alternative would also have the greatest reduction in potential flood hazards related to 
blockages of an open system. Finally, this alternative would not carry irrigation water over 
the historically unstable landslide zone along the Logan Bluff. Although the Orange 
Alternative would have the most extensive environmental impacts, overall its beneficial 
impacts related to water conservation, water quality, stormwater conveyance, safety, and 
energy (discussed in the section titled Economic Effects on page 3-37) would outweigh the 
adverse impacts related to vegetation removal and groundwater recharge. 


The Purple Alternative would also require removing some landscaped and upland vegetation 
along the LHPS Canal, but it would be less than that removed for the Orange Alternative 
because the affected length of the canal would be shorter. The Purple Alternative would have 
a smaller effect on groundwater recharge than the Orange Alternative because it would 
convert shorter reaches of the LHPS and LN Canals, which means that the Purple Alternative 
would have a smaller beneficial effect on surface water conservation. The Purple Alternative 
would have moderate water quality and safety benefits as a result of separating stormwater 
and irrigation water in the LHPS and LN Canals and enclosing the LHPS Canal between the 
POD and Lundstrom Park/1500 North. Although these benefits would be less than those for 
the Orange Alternative, they would be greater than those for the Green, Yellow, and Blue 
Alternatives. 


For the Purple Alternative, separating the irrigation and stormwater along reaches of the 
LHPS and LN Canals would provide some stormwater conveyance benefit to Logan and a 
lesser extent to North Logan. The Purple Alternative would have some safety benefit because 
it would reduce drowning hazards and potential flooding hazards related to blockages of an 
open system along short reaches of the LHPS and LN Canals. Like the Orange Alternative, 
this alternative would not carry irrigation water over the historically unstable landslide zone 
along the Logan Bluff. Although the Purple Alternative would have moderately extensive 
environmental impacts, its beneficial impacts related to water conservation, water quality, 
stormwater conveyance, and safety would outweigh its adverse impacts related to vegetation 
removal and groundwater recharge. 


The Green Alternative would remove vegetation at the POD site only. This alternative would 
enclose a reach of the LHPS Canal in Logan Canyon that experiences a high rate of seepage 
and so would have some water conservation benefit. However, because this water would not 
seep from the canal, it would not contribute to groundwater recharge. The Green Alternative 
would not enclose long reaches of the LN Canal, so it would not substantially affect ground-
water recharge or water conservation associated with that canal. This alternative would 
abandon a short length of the LN Canal between the Laub Diversion and about 400 North, but 
changes in the way that reach is used would not affect overall groundwater conditions. 


The Green Alternative would not have a significant water quality benefit because it would not 
separate stormwater and irrigation water in the LN Canal or along the valley reaches of the 
LHPS Canal. The Green Alternative would have minor safety benefits along the Logan 
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Canyon reach of the LHPS Canal and, like the Orange and Purple Alternatives, would not 
carry irrigation water over the historically unstable landslide zone along the Logan Bluff. 
Overall, the expected beneficial effects of the Green Alternative would not significantly 
outweigh the adverse effects. NRCS would need to complete additional detailed analysis of 
the Green Alternative to make a definitive conclusion; because of this, the Green Alternative 
received a maybe indicator for this category in Table 3-6. 


The Yellow and Blue Alternatives would modify the LN Canal only. Both of these 
alternatives would affect riparian vegetation at the POD and upland vegetation along the 
canal between the POD and the point where the canal crosses Canyon Road. From this point, 
the Yellow Alternative would probably remove very little (if any) landscaped or upland 
vegetation because the new pipeline would be under Canyon Road. Because the Blue 
Alternative would require extensive earthwork along the canal, it would remove all of the 
landscaped and upland vegetation along the canal between about 750 East and 1100 East. 


The Yellow and Blue Alternatives would convey water in a closed conduit for about 
1.7 miles. This would result in a minor reduction in the amount of water lost to seepage and 
available for groundwater recharge and minor water conservation benefits. Both alternatives 
would separate stormwater and irrigation water, resulting in minor water quality benefits. 
Because the Yellow Alternative would remove irrigation water from a short segment of the 
LN Canal, this reach of the canal could be used for stormwater conveyance if the slope 
instability were addressed. This would result in a minor stormwater conveyance benefit. The 
Blue Alternative would provide a separate stormwater and collected groundwater conveyance 
channel for this short reach, but the new stormwater channel would not have as much 
capacity as the LN Canal did historically. 


Although the Blue Alternative could be designed to help stabilize the pipeline within the 
landslide zone, the risk of landslides would not be completely eliminated, and the presence of 
an irrigation conveyance along the bluff would continue to pose the risk of property damage 
or loss of life along Canyon Road. The beneficial environmental effects of the Yellow 
Alternative might outweigh the potential adverse effects. NRCS believes that, because the 
Blue Alternative would remove a substantial amount of landscaped and upland vegetation to 
construct a soil buttress and some risks to life and property would remain, the potential 
adverse effects might outweigh its benefits. 


Economic Effects 


The Orange Alternative would have the greatest potential for economic benefit because it 
would allow the most number of LN Canal shareholders to switch from using pumps to using 
a pressurized system. If a pressurized system is used, pumps could be eliminated, and 
shareholders would realize a substantial savings in operating costs. The Purple Alternative 
would also have some benefit associated with converting to a pressurized system but for a 
fewer number of shareholders. The Green, Yellow, and Blue Alternatives would not provide 
the opportunity for shareholders to switch from a gravity-based system to a pressurized system. 
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The value of conserved surface water would be greatest under the Orange Alternative since 
that alternative would conserve water along the longest length of the LN and LHPS Canals. 
The Purple and Green Alternatives would also conserve surface water by enclosing the Logan 
Canyon reach of the LHPS Canal, but the value of the amount conserved would be lower. The 
Yellow and Blue Alternatives would have only minor surface water conservation benefits. 


The estimated costs of the action alternatives are as follows: 


• Orange: $39.5 million to $43.4 million (3100 North option) or $37.0 million to 
$40.7 million (2900 North option) 


• Purple: $20.4 million to $22.4 million 


• Green: $18.4 million to $20.2 million 


• Yellow: $20.8 million to $22.8 million 


• Blue: $24.1 million to $26.5 million 


These estimates are intended for comparison purposes. The final costs would be subject to 
refinement based on market prices for materials and potential design refinements that could 
result in greater or lesser costs. As shown above, the Orange Alternative would be far more 
expensive than the least-expensive options, which are the Green and Purple Alternatives. 


In Compliance with Federal, State, and Local Laws 


All of the alternatives (including the No-Action Alternative) could be implemented consistent 
with applicable Federal, State, and local laws. 


Acceptable to Affected Individuals and Communities 


During the planning process that occurred before the EIS process, the Logan & Northern 
Irrigation Company and the Logan, Hyde Park and Smithfield Canal Company expressed the 
most positive interest in moving the LN Canal water into the LHPS Canal. Because the 
irrigation companies are responsible for delivering irrigation water, their ultimate support of 
the selected alternative is important. 


A large percentage of these companies’ water shares is dedicated to municipal and industrial 
uses. The Cities of Logan, North Logan, Smithfield, and Hyde Park and USU also supported 
moving LN Canal water to the LHPS Canal because of expected water conservation benefits 
that would result from enclosing the LHPS Canal, which would be required to accommodate 
the combined total of water flowing in the LHPS Canal if the LN Canal water were moved. 
Combining the systems would also result in opportunities for irrigation efficiencies by 
converting a reach of the LN Canal into a pressurized pipeline system that could be used for 
sprinkler irrigation (most shareholders along the LN Canal currently use pumps and flood 
irrigation). The Cities of Logan and North Logan were also supportive because moving water 
to the LHPS Canal could allow them to use the remnant LN Canal channel for stormwater 







 Chapter 3: Alternatives 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 3-39 
 


conveyance, depending on how much of the LN Canal water is placed into a pressurized 
pipeline. 


Cities in the study area support the proposed action because restoring irrigation delivery 
would help maintain several water-exchange agreements. These exchange agreements allow 
the stakeholder Cities to use other, higher-quality water sources for culinary purposes. For 
example, the City of Smithfield obtains the majority of its culinary water from springs in 
Smithfield Canyon. It then discharges canal water into Smithfield Creek to meet downstream 
water delivery obligations to maintain water in this creek and to meet Bear River flow 
requirements. Similarly, pursuant to an agreement with the Logan River Water Users 
Association, during certain times of the year the City of Logan uses Dewitt Springs water in 
excess of its decreed Logan River water right to meet culinary demands. This additional 
water is provided by other water users including the Logan, Hyde Park and Smithfield Canal 
Company. Dewitt Springs is located in Logan Canyon. 


Because of the need to maintain exchange agreements and to realize water conservation, 
irrigation efficiency, and stormwater conveyance benefits, the Logan & Northern Irrigation 
Company; the Logan, Hyde Park and Smithfield Canal Company; and stakeholder Cities have 
agreed to share the cost of the required 25% matching funds for the proposed action under the 
EWPP (NRCS can provide a maximum of 75% of the project funding). The irrigation 
companies have committed to providing 60% of the match, while the stakeholder Cities have 
committed to providing 40% of the match. Cache County agreed to be the project sponsor 
because of the immediate benefits of maintaining the agricultural-based economy of the 
county and because multiple jurisdictions in the county would receive secondary benefits 
from the project. 


As the SLO, Cache County has identified a number of objectives it would like the project to 
achieve (Section 2.2.2.4, SLO Objectives). Many of the County’s objectives are encompassed 
in the EWPP requirements, especially those that focus on safety and environmental and 
community benefits. Other objectives, such as minimizing impacts to public and private 
property, minimizing unknown costs and delay, minimizing the need for specialized 
construction techniques, and minimizing long-term operation and maintenance costs, are not 
normally part of EWPP evaluations, but they are important to the success of this project. 


• Minimize Impacts to Public and Private Property. Because it covers the largest 
area, the Orange Alternative would require a significant number of temporary and 
permanent easements and would require the most public road and private driveway 
replacements. The Purple Alternative would also require permanent and temporary 
easements and private and public road crossings, but the numbers of each would be 
much lower. The Orange, Purple, and Green Alternatives would temporarily affect 
the flow of traffic on US 89 in Logan Canyon and city streets and would affect the 
experience of people using the Logan Golf & Country Club during construction. The 
Yellow and Blue Alternatives would require the fewest number of temporary and 
permanent easements and would temporarily affect traffic flow on Canyon Road and 
adjacent city streets during construction. The Yellow Alternative would also require 
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relocating a sanitary sewer line and other utilities along Canyon Road; during 
construction this would require relocating residents living in the area. The Yellow 
Alternative’s potential adverse impacts to private property would be the greatest of 
all of the initial alternatives. 


• Minimize Unknown Costs and Delay. All of the action alternatives would be 
subject to permitting and/or authorization under several Federal, State, and local 
regulations and policies. Any of the permitting processes could delay project 
construction. Predicting the extent of delay is speculative, but, relatively speaking, 
those alternatives that cover larger areas of land, that include areas subject to more 
regulatory oversight (such as land managed by USFS or land in a mapped 
floodplain), or that require more temporary or permanent property easements would 
be more likely to have significant delays. 


• Minimize Need for Specialized Construction Techniques. None of the action 
alternatives would require any extremely specialized construction techniques. 
However, all of the alternatives would require specialized construction planning, 
which could affect the bid process. For example, the Orange, Purple, and Green 
Alternatives would require constructing a box culvert in a narrow, relatively 
inaccessible section of Logan Canyon. Most of this reach is also on USFS-managed 
land and would be subject to the conditions of a USFS special-use permit. Because of 
accessibility limitations and potential permit conditions, the method of box culvert 
construction could be logistically challenging. For example, the culvert would 
probably need to be designed and specially formed (cast) off site and in sections to 
accommodate the curves of the canal alignment. Each piece of culvert would then 
need to be delivered to the construction area separately along a very narrow corridor. 
Culvert sections would probably need to be stored out of the canyon because of space 
limitations. Finally, USFS might limit construction hours and activity types that could 
interfere with forest access and use. Potential contractors could believe that these 
logistical challenges would make construction overly complex and introduce budget 
risk. However, because contractors make bid decisions based on a number of factors, 
these potential logistical considerations would probably not substantially affect the 
project or limit the number of contractors that would bid on this large project. 


• Minimize Operation and Maintenance Costs. The Orange and Purple Alternatives 
would enclose long reaches of the LHPS and LN Canals, which would prevent dams 
in the canals caused by debris and eliminate the need for extensive monitoring and 
maintenance. Operating the enclosed system would minimize maintenance costs for 
both the Logan & Northern Irrigation Company and the Logan, Hyde Park and 
Smithfield Canal Company. The Yellow Alternative would convert a short reach of 
the LN Canal to pressurized piped flow. However, because a shallow grade and a 
large pipeline diameter cause slow water velocities, sediment would accumulate in 
the pipeline, potentially increasing maintenance costs to clean out the pipe on a 
regular basis. Because the Blue Alternative would require installing special landslide 
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area stabilization measures and because the stabilized area would require regular 
monitoring, it would probably result in greater operation and maintenance costs over 
the costs historically associated with the LN Canal. 


People who live along the canals would perceive changes associated with the alternatives 
differently. Because the Orange, Purple, and Blue Alternatives would affect segments that are 
in more densely developed areas and are viewed by the most people, these alternatives would 
be more likely to adversely affect the quality of life of people living or recreating along the 
canal. 


The Purple Alternative did not receive strong negative or positive support from the 
community or the irrigation companies. It is probably an acceptable option to all project 
stakeholders. 


The Green Alternative received some opposition from the Logan Golf & Country Club 
because this alternative would have construction effects at the golf course that could affect 
operation of the facility and would change the appearance of the canal, a change that the golf 
course operator has said would have an adverse effect on the business. This alternative would 
also require extensive work in and around US 89, a major roadway. Although most of the 
effects to the golf course and highway would be temporary, the public could perceive these 
effects as significantly adverse. 


Comments received during scoping indicated mixed support for the Yellow Alternative. 
Some people stated that they did not want the LN Canal POD moved from its current location 
because they want continued trail access along a reconstructed LN Canal. Other commenters 
stated concerns about adverse impacts to hydropower generation if the LN Canal POD were 
moved to the LHPS Canal POD. During scoping, many commenters favored reconstructing 
the LN Canal on its historic alignment (the Blue Alternative). However, since scoping, the 
Logan & Northern Irrigation Company has stated that it does not support the Blue Alternative 
because it views the instability of the Logan Bluff as an unacceptable long-term liability risk. 
The Logan & Northern Irrigation Company has also stated that it could not provide the entire 
25% match if other stakeholders (such as the Cities of Logan and North Logan and the 
Logan, Hyde Park and Smithfield Canal Company) choose not to participate in the project. 


The other stakeholders might not support alternatives that do not provide substantial 
secondary benefits such as those related to stormwater conveyance. If the stakeholders do not 
contribute to the EWPP matching funds requirement, the Logan & Northern Irrigation 
Company has stated that it is not financially capable of providing all of the required 25% 
matching funds (HDR Engineering, Inc. 2011a). The Blue and Yellow Alternatives would not 
provide much stormwater conveyance benefit to the City of Logan and would not provide any 
stormwater conveyance benefit to the Cities of North Logan, Hyde Park, and Smithfield. 
Because of this, these alternatives received a maybe indicator for this category. 


The No-Action Alternative is not acceptable to the Logan & Northern Irrigation Company; 
the Logan, Hyde Park and Smithfield Canal Company; or the community because it would 
not address the project need. 
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Complete with All Necessary Components Included 


Any of the action alternatives could re-establish irrigation water delivery as proposed. Because 
the No-Action Alternative would not re-establish irrigation water delivery, the SLO and/or 
irrigation company might take future action outside of this EIS to address the project need. 


Efficient in Achieving the Desired Outcome 


An alternative would be efficient in achieving the desired outcome of re-establishing 
irrigation water delivery if it is economical, could be constructed quickly with minimal 
community disruption, and could be constructed without the need for extensive permitting. 
Because the Orange Alternative would cover the largest area, this alternative would require 
the most construction effort in terms of labor and materials and would not be the most 
economical or efficient means of re-establishing delivery of irrigation water. The Orange 
Alternative would probably require the most extensive agency coordination and permitting 
because it would require a special-use permit from USFS, would affect the greatest amount of 
waters of the U.S., and would cross the FEMA-mapped floodplain of Green Canyon Creek 
(and therefore potentially be subject to regulation and permitting for effects in floodplains). 


This alternative would also affect the greatest extent of historic resources (the canal structures 
are probably eligible for listing on the National Register of Historic Places) and would 
require permanent modifications to the greatest number of public roads (which would require 
encroachment permits from the municipalities). Innovative construction techniques combined 
with favorable weather might increase efficiency, but the SLO and/or its contractors would 
still need to ensure compliance with regulatory requirements. 


The Purple Alternative would be more efficient than the Orange Alternative because it could 
be constructed with less effort (the project area would be smaller and materials quantities 
lower than with the Orange Alternative), would affect a smaller amount of waters of the U.S., 
would not cross any floodplains, would affect a smaller extent of historic resources, and 
would permanently affect fewer public road crossings of the canal. 


The Green Alternative would be more economical than the Orange Alternative but less 
efficiently constructed because it would require partial roadway closures and deep 
excavations to place a large-diameter pipeline under existing box culverts that pedestrians use 
to cross under US 89 from parking areas south of the road to the USU campus. These deep 
excavations could also significantly affect utilities (such as culinary water lines and electrical 
lines) that are in the roadway. The Green Alternative would affect a smaller amount of waters 
of the U.S., would not cross any floodplains, would affect a smaller extent of historic 
resources and would not permanently affect any public roads. However, the Green 
Alternative would have extensive construction-related effects to US 89, which would require 
additional authorization from UDOT, and would significantly disrupt the community during 
construction. 
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The Yellow and Blue Alternatives would affect the smallest areas, with their impacts limited 
to the LN Canal. Neither of these alternatives would require a special-use permit from USFS, 
which would simplify the planning and construction process. Both of these alternatives would 
affect far smaller areas of waters of the U.S., would affect a smaller extent of historic 
resources, and would not permanently affect any public roads. Both alternatives would affect 
the FEMA-mapped floodplain associated with the Logan River, which could add complexity to 
the project. 


Because of likely water and sewer line impacts, constructing the Yellow Alternative would 
probably require interrupting water and sewer service and temporarily relocating residents 
living along Canyon Road because the interruptions could last for several weeks. This would 
add to the project’s complexity. Installing a pipeline under the surface of 1500 North for the 
Purple Alternative could also interrupt utility service, but such interruptions would be only a 
matter of hours rather than days or weeks. Construction of the Blue Alternative could be quite 
expensive depending on the extent of pipeline stabilization needed for safe operation through 
the historic landslide area. However, because the Yellow and Blue Alternatives would 
concentrate construction activity in a much smaller area and would require less-extensive 
regulatory approvals, they could efficiently achieve the desired outcome to re-establish 
irrigation water delivery. This item is identified as maybe for the Yellow Alternative because 
of the potential construction complexities. 


The No-Action Alternative would not achieve the desired outcome. 


Economical and Can Be Accomplished Using Least-Damaging Construction 
Techniques That Retain Existing Landscape and Habitat Characteristics 


Because all of the initial alternatives would include purchasing and removing structures from 
an area along the Logan Bluff, all of these alternatives would have a substantial effect on the 
human-influenced landscape in this area. The Blue Alternative would have a greater effect 
than the other action alternatives on the human-influenced landscape because it would require 
removing vegetation and constructing extensive earthwork in the historic landslide area. 


The Orange Alternative would be the most expensive alternative because it is the most 
extensive in length and impact area. However, this alternative would have only minor effects 
to the existing natural landscape and to natural habitats in Logan Canyon. This alternative 
would affect the greatest area of human-influenced landscapes next to the Logan Golf & 
Country Club, residential properties, and agricultural land. With special care, techniques used 
during construction of the Orange Alternative could minimize damage to areas outside the 
immediate project footprint. 


Because of the way the LHPS Canal is situated in the canyon, people traveling through the 
area after construction would probably not notice the change in the rock-slope landscape. The 
Purple Alternative would have the same general landscape and habitat effects in Logan 
Canyon and to land near the golf course but would have less of an effect to landscapes near 
residential areas. The Purple Alternative would not affect landscapes adjacent to agricultural 
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land. This alternative would achieve the project need using a smaller footprint, which would 
make the alternative more economical than the Orange Alternative. 


Like the Orange and Purple Alternatives, the Green Alternative would alter the natural 
landscape and natural habitat in Logan Canyon. The Green Alternative would also affect the 
landscape of the golf course but would have little or no effect to landscapes near residential 
areas. The Green Alternative would not affect landscapes adjacent to agricultural land. This 
alternative would probably be more economical than the Orange Alternative but would 
probably be about the same cost as the Purple Alternative. 


The Yellow and Blue Alternatives would avoid any effects to natural landscapes and habitats 
in Logan Canyon. Because most of the Yellow Alternative would be under Canyon Road, it 
would have minimal long-term effects to the landscapes of adjacent residential areas. The 
Yellow Alternative would likely be one of the more economical solutions because it would 
have the shortest length of pipe and would cover a smaller area. However, construction would 
result in utility impacts and might require extensive dewatering during construction because 
of the relatively shallow groundwater in the area. Temporarily relocating people who live 
along Canyon Road would also be costly and could inflate the construction cost of the Yellow 
Alternative. However, because the work area would be much smaller compared to the 
Orange, Purple, and Green Alternatives, the temporary relocation might not add to the project 
cost such that the Yellow Alternative would be substantially less economical. 


As described above, earthwork in the historic landslide area for the Blue Alternative would 
result in a dramatic change to the landscape. With special care, techniques used during 
construction of the Blue Alternative could minimize damage to areas outside the immediate 
project footprint. The Blue Alternative would probably be more expensive than the Purple, 
Green, and Yellow Alternatives because of the earthwork required. However, because it 
covers a smaller area than the Orange Alternative, the Blue Alternative could be less costly 
than the Orange Alternative. 


The No-Action Alternative would not cause new effects to landscapes or habitats. This 
alternative is not economical because it would cause significant long-term losses in revenue 
in the study area because farmland would be converted to dry-land farming or taken out of 
production. If producers choose to continue irrigating, they would need to secure water from 
another source, such as from the City or a groundwater well, which would be costly and 
would cause significant adverse economic impacts to agricultural operations. 


Could Be Implemented Consistent with USFS Standards and Guidelines 


Implementing the Orange, Purple, or Green Alternative would require a special-use permit 
from USFS because these alternatives would modify the LHPS Canal POD and canal on land 
administered by USFS. In all cases, the SLO, the canal companies, and/or their contractors 
would need to ensure compliance with the conditions of the special-use permit. NRCS 
assumes that any of these alternatives could be designed and constructed in a manner 
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consistent with USFS standards and guidelines and that any of the options could receive a 
special-use permit. 


The Yellow and Blue Alternatives and the No-Action Alternative would not require a USFS 
special-use permit. 


Avoid and Minimize Impacts to Waters of the U.S. 


All of the action alternatives would directly affect waters of the U.S. These impacts could not 
be avoided because the canals are considered waters of the U.S. and all of the action 
alternatives would affect one or more canals. These alternatives would also affect the Logan 
River by modifying a POD structure. Because it would cover the greatest area, the Orange 
Alternative would have the greatest impacts to waters of the U.S. The Yellow Alternative 
would minimize potential effects because it would affect only the POD structure on the river 
and the LN Canal at the point where water would discharge from a pipe to the canal at 400 
North. All of the action alternatives would avoid impacts to special aquatic sites such as 
wetlands. 


The No-Action Alternative would avoid all impacts to waters of the U.S. Because the LN 
Canal would remain broken at the landslide site, USACE could determine in the future that 
this canal is no longer subject to its jurisdiction under CWA Section 404 since it no longer 
connects the Logan River to Summit Creek. 


Comparison Summary 


After considering the objectives, NRCS believed that all of the initial action alternatives 
supported enough of the objectives to remain in consideration as project alternatives. Because 
considering the No-Action Alternative is a NEPA requirement, NRCS did not consider 
eliminating the No-Action Alternative. 


The NRCS objectives are based on regulatory requirements. NRCS determined that, if an 
alternative had the same number of Y as N designations or more Y than N designations in 
Table 3-6, the alternative would be carried forward into the next step of alternative selection. 
The only action alternative that did not meet this requirement was the Blue Alternative. 
However, given the high level of public interest in this potential option, NRCS chose not to 
eliminate the Blue Alternative during this step. 


3.4.1.3 Step 3: Alternative Similarities and Differences 


In Step 3, NRCS gave equal consideration to all alternatives carried forward from Step 2. 
Step 3 evaluated how the five action alternatives were similar and sought to identify which of 
the five alternatives would provide a reasonable spatial (geographical) range as well as a 
reasonable range of ways to meet the project’s purpose and need. Specifically, the EIS team 
considered the spatial arrangement of the alternatives and how these arrangements were 
similar or different. After considering these arrangements, the team decided on a range of 
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geographic options (that is, specific canal alignments) that would meet the purpose of 
restoring water delivery to the existing LN Canal shareholders. 


Alternatives in the Northern Half of the Study Area 


The Orange and Purple Alternatives are in the northern half of the study area. These two 
alternatives originate at the same place and would use the LHPS Canal alignment. These 
alternatives differ in the point where the LN Canal water would be taken out of the LHPS 
Canal and diverted to the LN Canal. The Orange Alternative would carry the LN Canal water 
in the LHPS Canal to 3100 North and then to the LN Canal. The Purple Alternative would 
carry the LN Canal water in the LHPS Canal to Lundstrom Park/1500 North and then to the 
LN Canal at about 1500 North. 


Both the Orange and Purple Alternatives include a way to serve the LN Canal’s upstream 
shareholders (between about 400 North/600 East and 1500 North or 3100 North) using a 
pressurized pipeline system. However, the Orange Alternative would affect a much larger 
area and would provide a pressurized pipeline system for more of the LN Canal’s 
shareholders. 


Gravity and Pump Options 


As originally proposed, the Orange and Purple Alternatives would be constructed using 
gravity flow from the LHPS Canal POD just below Second Dam. Based on comments 
received during scoping, NRCS also considered using pumps at the LN Canal POD just 
below First Dam to deliver water to the LHPS Canal near the golf course. The following 
discussion describes the two options. 


Gravity Option. The first option would use gravity flow from the existing LHPS Canal POD. 
This option would require modifying the POD and improving the LHPS Canal to increase its 
capacity and accommodate larger flow rates. The improvements would include enclosing 
about 1.6 miles of the open LHPS Canal in a box culvert. The temporary and permanent 
community impacts along this segment would be minor. 


Logan City Light and Power operates hydropower-generation facilities along the Logan 
River. Historically, the City has diverted water from the river at Second Dam for power 
generation at its Hydro 2 plant and then returned the water to the river just above the LN 
Canal POD, near First Dam (Figure 3-11). The water is then available for other users 
downstream (including the Logan & Northern Irrigation Company). By moving the LN Canal 
water to the LHPS Canal POD, some of the water historically available for diversion by the 
City at Second Dam would not be available because it would bypass the Hydro 2 diversion 
for diversion at the LHPS Canal. Because of this, the water would not be available for power 
generation. 
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Figure 3-11. Logan River Diversions 


 


The annual value of hydropower generation impacts is difficult to accurately quantify 
because water diversions from the Logan River vary based on irrigation needs (which are a 
function of climatic conditions) and river flows and because the market rate for renewable 
power fluctuates. Currently, when river flows are adequate, the Logan & Northern Irrigation 
Company; the Logan, Hyde Park and Smithfield Canal Company; and Logan City Light and 
Power are able to divert their maximum allotments of water. The City of Logan and the 
Cache Highline Water Users’ Association currently have an agreement that addresses 
potential effects on hydropower generation associated with moving some of the Logan & 
Northern Irrigation Company water to the LHPS Canal POD. This agreement also identifies 
measures acceptable to both parties that minimize or mitigate for potential effects on 
hydropower generation. 


At other times, such as late in the summer when the river 
flow is reduced, all parties receive less water because 
water is distributed based on actual river conditions. The 
power-generation potential of Logan City Light and 
Power’s Hydro 2 plant generally follows the hydrograph 
of the Logan River. During low river flows, diversions 
into the power plant are able to generate about 
1 to 2 megawatts of power. During spring runoff (May to June), the plant is able to divert at 
its maximum capacity and generate about 5.5 megawatts of power. 


Therefore, the potential impacts to hydropower generation would range from 0 to about 
1 megawatt if the proposed action were to change the amount of water available for Logan 
City Light and Power. One megawatt is about the amount of power that 60 cfs can generate in 
the Hydro 2 plant. The agreement between the City and the Logan & Northern Irrigation 
Company addresses the potential effects associated with changing the point of diversion for 
some of the Logan & Northern Irrigation Company water. 


Recent studies show that some of the water diverted at the LHPS Canal POD is lost due to 
seepage through the 1.6-mile section of the canal in Logan Canyon (Weber 2004; Molina 


What is a hydrograph? 


As used in this document, a 
hydrograph is a chart that shows 
the change in Logan River flow 
over time. 
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2008). Based on these studies, the volume of water that could be conserved by reducing the 
loss due to seepage would average about 3,500 acre-feet annually. The total value of this 
conserved water is difficult to predict because no entity has identified a specific use, or mix 
of uses, associated with this conserved water. 


Pump Option. The second option would be to pump water from the Logan River near the LN 
Canal POD to the LHPS Canal near the golf course at the mouth of Logan Canyon. The 
effects on Logan City Light and Power described above would be avoided. The pump option 
might require modifying the LN Canal POD and would require construction of a pump 
station that could move a maximum of about 70 cfs (about 3,000 maximum horsepower for a 
200-foot lift), construction easements, new permanent easements for the pump station and for 
a new pipeline between the pump station and the LHPS Canal, and installation of about 
0.6 mile of pipe. The gravity system could operate under its own power (that is, without 
external power), but the pump option would require electrical power to operate. Constructing 
a pump station would introduce a new noise source into a residential environment. 


NRCS evaluated a conceptual pump station that included estimated sizes of the pumps and 
motors that would be needed to move the water to the LHPS Canal. The conceptual design 
assumed that the pump station would not be enclosed in a structure because of space 
limitations. Although the plant could be constructed in a way that would reduce noise levels 
for residents living in the surrounding neighborhood, noise levels would still increase, and 
mitigation measures were not defined as part of the conceptual design. Given the density of 
housing in this area, many residents might feel that the introduction of a pumping plant would 
reduce their quality of life. 


Cost Estimates. NRCS completed preliminary cost estimates for each of the options 
(Appendix C2, Alternatives Development Cost Estimates). The capital cost of the gravity 
system (constructing the box culvert in the canyon) would be between $9.4 million and 
$10.3 million. This includes materials, installation labor, equipment, engineering, design, 
construction oversight, and contingencies. Yearly operation and maintenance is relatively 
inexpensive for box culverts. Operation and maintenance costs were estimated to be about 
$30,000 per year, which would total $0.63 million in net present value (discounted at 4.125% 
per year) over the project’s 50-year lifespan. Labor costs for routine maintenance of screens 
and the box culvert structure would be the largest component of the annual operation and 
maintenance costs. 


In comparison, the capital cost of the pump option would be about $7.8 million to 
$8.6 million, or about $1.9 million to $2.0 million less than that associated with the gravity 
system. This capital cost includes construction labor, materials (including the electrical 
equipment, pumps, controls, and pipeline), and contingencies. However, the annual operation 
and maintenance cost of pumping ($483,000 per year) is substantially higher than for the 
gravity option ($30,000 per year). Preliminary calculations estimate that, over 50 years, the 
present value (total annual costs over 50 years discounted at 4.125% per year) of the 
operation and maintenance cost of pumping would be about $10.2 million, which is 
$9.6 million more than for the gravity option. Most of the pump option operation and 
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maintenance costs are the cost of electricity to run the pump motors. The maintenance 
calculation includes yearly pump maintenance (labor and some equipment-replacement costs) 
and pump replacement (mostly equipment cost) after about 20 and 40 years. 


Taking into account the present value of the potential lost hydropower of up to a maximum of 
$4.6 million over 50 years for the gravity option ($218,000 annually), the pump option would 
cost about $4.96 million more in operation and maintenance costs than the gravity option. 
This value of $218,000 annually is calculated by assuming that 60 cfs could be diverted away 
from the turbines over the entire 6-month irrigation season and is the value associated with 
the potential power lost by preventing water from entering Logan City Light and Power’s 
hydroelectric facility intake at Second Dam and going through the hydroelectric plant. 


This potential value of lost hydropower ($4.6 million over 50 years) is higher than what 
would actually occur, since the actual amount of water that would bypass the Hydro 2 plant 
would be less than 60 cfs for much of the irrigation season. Operating a pump station is not 
financially feasible for the Logan & Northern Irrigation Company, especially considering that 
annual operating costs could not be funded through the EWPP (7 CFR 624.6[b][2][ii]). Table 
3-7 compares the operation and maintenance costs of the two options. 


Compared to the gravity option, the pump option would increase both energy use and 
operational cost. The cost of energy for the Orange Alternative pump option exceeds the 
energy cost savings realized by eliminating shareholder pumping from the existing LN Canal. 
Adding together the horsepower associated with all individual shareholders’ pumps, there 
would be about 1,000 horsepower in use between 1500 North and 3100 North (HDR 
Engineering, Inc. 2010). Assuming 1,000 horsepower in use for 8 hours of pumping per day 
for 6 months, the gravity option could avoid about $49,000 in annual pumping costs.1


As mentioned for the gravity option, the value of the 8,800 acre-feet of conserved water is 
difficult to predict. Assuming that the conserved water could be provided strictly for 
municipal use, an average household consumption of 1 acre-foot per year, and $18 per month 
($216 per year) as the current average culinary water rate, the conserved water could be 
valued at about $1.9 million per year, or a net present value of about $40 million discounted 
over 50 years. 


 The net 
present value of this annual cost discounted over 50 years is about $1 million. For detailed 
calculations, see Appendix C2, Alternatives Development Cost Estimates. 


                                                      
1 Because the total pumping power consists of several smaller pumps, the assumed power rate for pumping out of the LN Canal 


(0.0453/kWh) is higher than the rate that was assumed for the pump option and hydropower losses ($0.032/kWh). 
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Table 3-7. Comparison of Operation and Maintenance 
Costs of the Gravity and Pump Options 


Cost Item Net Present Valuea 


Pump option operation and maintenance (O&M)b $10,200,000 
Gravity option O&M – $640,000 


 $9,560,000 
Value of hydropower lostc  – $4,600,000 


Difference in O&M costs $4,960,000 


For cost detail, see Appendix C2, Alternatives Development Cost Estimates. 
a Calculations assume 50 years of operation and a 4.125% discount rate. 
b Calculation assumes an average of 60 cfs pumped about 200 vertical feet from 


the LN Canal POD to the LHPS Canal, a 75% pump hydraulic efficiency, a 92% 
pump motor efficiency, a 6-month operating period, an energy charge of 
$0.032/kWh (kilowatt-hour), a power demand charge of $15.51/kW (kilowatt)/
month, and 1.5% of capital for annual pump station maintenance. The 
approximately $8.2-million capital cost includes a 48-inch-diameter pipe to the 
LHPS Canal. 


c Calculation assumes an average of 60 cfs diverted from the Logan City Light and 
Power intake, 218 feet of head available for power generation, an average 
water-to-wire efficiency of 80%, and energy revenue of $0.032/kWh. The 
annual cost also includes a power demand revenue of $15.51/kW/month, which 
was calculated based on a peak diverted flow of 70 cfs. This calculation does not 
include the hydropower generation over a range of flow rates; it is simply the 
potential energy that 60 cfs could provide. 


Alternatives in the Southern Half of the Study Area 


The remaining three alternatives (Green, Yellow, and Blue Alternatives) are in the same 
general area (the south end of the study area). All three would have construction-related 
impacts in the immediate area, with the Yellow and Blue Alternatives affecting the same 
general area along Canyon Road and the Green Alternative affecting US 89 and adjacent 
areas. All three alternatives would discharge back to the LN Canal in about the same location 
(about 400 North/600 East in Logan). However, the three alternatives are different in terms of 
the POD that would be used. The Yellow and Blue Alternatives would use the LN Canal 
POD below First Dam. The Green Alternative could be constructed using either the pump or 
gravity options described above, meaning it could use either POD. 


All of the alternatives would have temporary (construction-related) impacts to the same 
general area, and all would require temporary construction easements. The Green Alternative 
(pump option) and Blue Alternative would probably require permanent acquisitions of 
property for construction, with the Blue Alternative requiring residential acquisitions. The 
Blue Alternative is the only alternative in the southern part of the study area that would 
include some restoration of the landslide site. The Green Alternative (gravity option) and the 
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Yellow Alternative would include the purchase of structures in the historic landslide zone 
along the Logan Bluff, but neither alternative would repair the landslide site. 


Because of EWPP limitations, NRCS funding cannot be used to stabilize the entire Logan 
Bluff hillside to protect residents living in that area from future landslides unless the 
stabilization measures are required to construct a safe water conveyance as part of the 
proposed action (EWPP Manual, Title 390, Part 511.4[v]). However, the EWPP allows the 
purchase of property and structures if removing a building or structure is the least costly 
alternative, the buy-out is voluntary, and the buy-out does not involve a lessee or tenant 
(EWPP Manual, Title 390, Part 511.6[B]). 


The comments received during public scoping showed moderate support for the Yellow 
Alternative and very little support for the Green Alternative. The Blue Alternative, which was 
added as a result of a significant amount of public comments, would involve physical impacts 
in the same general part of the study area. The Blue Alternative is the only alternative that 
would address the stability of the landslide site. All three of these alternatives would cause 
community disruption and would have to be designed by considering the geologic instability 
in the area. The Green Alternative would probably be the least affected by geologic 
instability, since it would not be at the toe of the unstable hillside. 


3.4.1.4 Step 4: NRCS Guidance on Alternative Selection 


In Step 4, NRCS considered the information gathered in support of Step 4 and agency 
guidance for selecting alternatives. This guidance is presented in the NRCS National 
Environmental Compliance Handbook (Title 190, Section 610.B.28, Ecological Services). 


The guidance specifically states that the EIS does not need to consider every conceivable 
alternative or speculative alternatives; alternatives that won’t work, are not reasonable, or are 
infeasible, unrealistic, impractical, or not economical; alternatives that would have a similar 
effect, or greater adverse effect; or alternatives that were not raised to NRCS in the 
administrative (NEPA) process. The guidance also states that a less extensive search for 
alternatives is required if impacts are not significant. As stated in Section 5.10, Summary of 
Mitigation Measures and Adverse Environmental Impacts That Cannot Be Avoided, of this 
EIS, all expected project impacts are less than significant. 
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3.4.1.5 Step 5: Alternatives Eliminated from Further Study 


Based on information gathered during the first four steps of the process, NRCS eliminated the 
following alternatives from further study in this EIS: 


• Green Alternative 
• Yellow Alternative 


NRCS also eliminated the pump option for the Orange and Purple Alternatives because of the 
expected adverse environmental impacts and cost. A pump option for the Green Alternative 
was eliminated for the same reasons. 


The Green Alternative was not carried forward because it would not provide benefits over the 
Blue Alternative. Both the Green and Blue Alternatives would have temporary, construction-
related impacts; would affect the same general geographic area; and would deliver water to 
the same location at the LN Canal. Additionally, as one of the less costly alternatives, the 
Green Alternative’s costs would be similar to those of the Purple Alternative. The Green 
Alternative was not strongly supported during scoping (especially compared to the Blue 
Alternative). Additional considerations about the Green Alternative that the NRCS took into 
account when identifying alternatives that would be eliminated from further study include 
limited secondary benefits (such as stormwater conveyance) and substantial construction-
related impacts to US 89, which is a major local highway and the single roadway access to 
the lower part of Logan Canyon. 


As mentioned in Section 3.4.1.2, Step 2: NRCS Objectives, the Logan & Northern Irrigation 
Company does not support the Yellow or Blue Alternatives because of liability concerns and 
concerns about its inability to secure funding for the project without the participation of other 
stakeholders. NRCS decided that the Yellow Alternative would not be carried forward 
because it would not provide substantial benefits over the Blue Alternative. The Yellow 
Alternative is in the same general area, would use the same POD, would cost about the same 
amount, would deliver water to the same location, and received only moderate support during 
scoping. 


The Yellow Alternative would include the same number of structure acquisitions in order to 
reduce the risks to life and property in the historic landslide zone but would not address the 
stability of the 2009 landslide site. Some future risk to residents related to the instability of 
the Logan Bluff would remain under any alternative in this general area. However, the Blue 
Alternative would provide the benefit of addressing at least some of the risk associated with 
the historically unstable area along the canal alignment. 


Finally, the Yellow Alternative would cause substantial impacts to the local community 
during construction by requiring residents to be relocated for several weeks because of 
interruptions to utility service. The Blue Alternative might cause some short-term utility 
interruptions, but the alternative would not require residential relocations or long-term service 
interruptions that would affect the quality of life of residents near the construction area. 
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NRCS chose to evaluate the Orange and Purple Alternatives because they are different in 
location and somewhat different in delivery method. For the Orange Alternative, there are 
two potential routes (which are in the same general location in the northern part of the study 
area) for the connecting pipeline that would deliver water from the LHPS Canal to the LN 
Canal. This EIS considers both of these potential routes (about 3100 North or about 2900 
North) as part of the Orange Alternative. 


NRCS considered the public comments received in support of the Blue Alternative and 
decided to analyze this alternative in this EIS. By reconstructing the canal on its historic 
alignment, the project would stabilize some but not all of the Logan Bluff area. Therefore, the 
future risk to residents from the instability of the slope along the Logan Bluff would remain 
with or without this alternative. 


3.5 Preferred Alternative 
NRCS’s NEPA manual (Title 190, Subpart B, Section 
610.B.28, Alternatives) states that the EIS should identify 
NRCS’s preferred alternative. A preferred alternative is 
the alternative that the lead agency (NRCS) believes 
would fulfill its statutory mission and responsibilities 
considering economic, environmental, technical, and 
other factors (46 Federal Register 18026). 


In identifying the preferred alternative, NRCS carefully considered the requirements and 
intent of the EWPP and the expected beneficial and adverse environmental consequences of 
each alternative (described in Chapter 5, Environmental Consequences) and has identified the 
Purple Alternative as the preferred alternative. The agency’s decision is based on the 
following considerations: 


• The Purple Alternative best fits the EWPP objective to relieve imminent hazards to 
life and property while still providing for delivery of LN Canal shares in a manner 
that is economical. Though the Blue Alternative includes measures to minimize some 
risk associated with the instability of the Logan Bluff, the Purple Alternative also 
includes removing structures and could be accomplished using construction 
techniques that are less damaging compared to some of the construction details (such 
as horizontal drains, drilled pile foundations, and the soil buttress) associated with the 
Blue Alternative. The Orange Alternative would require the same types of 
construction techniques as the Purple Alternative, but NRCS believes that the Purple 
Alternative is more beneficial than adverse in the extent and intensity of its 
environmental and economic effects compared to the Orange Alternative. 


• As mentioned in Section 3.2.4, Blue Alternative: Reconstruct LN Canal, the Blue 
Alternative includes measures to stabilize the new pipeline. However, completely 
protecting the Logan Bluff area from landslide-related hazards is not reasonable 
given the funding and program limitations of the EWPP. The area along the Blue 


Which alternative is the 
preferred alternative? 


NRCS has identified the Purple 
Alternative as the preferred 
alternative. 
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Alternative alignment would remain susceptible to damage from landslides, and the 
effects of flooding from a ruptured pipeline cannot be completely eliminated. 
Because flooding increases the area susceptible to damage, NRCS believes that an 
alternative that eliminates a large irrigation conveyance system from the area is 
required. 


• The Purple Alternative would conserve about 7,500 acre-feet of water per year by 
repairing leaks in the Logan Canyon section of the LHPS Canal, a segment that 
currently loses a substantial percentage of water that is diverted from the Logan 
River. This amount is less than that conserved by the Orange Alternative because the 
Orange Alternative would enclose a longer section of open canal and thus further 
reduce losses associated with evaporation and leakage. However, allowing some 
water to continue to percolate into the groundwater can have a beneficial effect on 
groundwater recharge. NRCS feels that the Purple Alternative best balances the water 
conservation and groundwater recharge benefits. 


• The Purple Alternative would have about 2.6 acres of permanent impact to land along 
the project corridor and would require fewer permanent and temporary construction 
easements than the Orange Alternative. 


• The Orange and Blue Alternatives could affect FEMA-regulated floodplains. The 
Purple Alternative is the only alternative that would not cross any FEMA-regulated 
floodplains. 


• The Purple Alternative would have fewer temporary and permanent impacts to public 
roads than the Orange Alternative and fewer temporary (construction) impacts to 
utilities than the Orange and Blue Alternatives. 


• The Purple Alternative would disturb less vegetation along the LHPS Canal than the 
Orange Alternative. Also, because the Purple Alternative would allow more of the 
LHPS Canal to remain open than the Orange Alternative, it would continue to provide 
wildlife and aesthetic benefits along the LHPS Canal north of Lundstrom Park/1500 
North. 


• The Purple Alternative is the least expensive alternative and, considering all adverse 
impacts and benefits, is the most efficient in achieving the desired outcome of 
restoring the water delivery capability of the LN Canal. 
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3.6 Environmentally Preferable Alternative 
NEPA Section 1505.2(b) requires that, in cases where an 
EIS has been prepared, the Record of Decision identify 
“alternatives which were considered to be environ-
mentally preferable.” The environmentally preferable 
alternative is the alternative that causes the least damage 
to the biological and physical environment; it also means 
the alternative that best protects, preserves, and enhances 
historic, cultural, and natural resources. 


As described in Section 5.10, Summary of Mitigation Measures and Adverse Environmental 
Impacts That Cannot Be Avoided, the action alternatives would cause a number of 
environmental effects. The action alternatives would cause permanent changes in or would 
permanently affect the following resources: 


• Land use 
• Quality of life and scenic beauty 
• Recreation 
• Farmland 


• Riparian and upland vegetation 
• Historic resources 
• Groundwater 


Table 3-8 shows how these impacts compare for the action alternatives. Items in bold are 
those that would have the least-damaging effect on the specific resource. As indicated in 
Table 3-8, the Blue Alternative is the action alternative that would cause the least damage to 
the biological and physical environment. Considering only the action alternatives, the Blue 
Alternative would be the environmentally preferable alternative. 


The No-Action Alternative would adversely affect the economy of the study area because of 
lost agricultural production and could result in regional land-use changes if farmland is 
converted to other uses. However, compared to the action alternatives, the No-Action 
Alternative would not cause significant damage to the biological and physical environment, 
and it would not affect any historic, cultural, or natural resources. Because of this, the No-
Action Alternative is the environmentally preferable alternative. 


Which alternative is the 
environmentally preferable 
alternative? 


The No-Action Alternative is 
the environmentally preferable 
alternative. 
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Table 3-8. Comparison of Impacts Associated with the Action Alternatives  


Impact Purple Alternative Orange Alternative Blue Alternative 


Undeveloped land converted to 
canal easement 


2.6 acres  3.6 acres  0 acres  


Land use: conversion of residential 
land to development-restricted 
non-residential use (and 
residential relocations) 


14 parcels  14 parcels  14 parcels  


LHPS Canal integration with Logan 
Golf & Country Club 


Changes Changes No change 


Appearance of LHPS Canal Moderate change Major change No change 
Appearance of LN Canal Moderate change Major change Major change 
Recreation use of LHPS Canal Changes Changes No change 
Farmland converted to canal 


easement 
0.3 acre 3.1 acres 0 acres 


Permanent vegetation loss  Limited riparian vegetation 
lost at LHPS Canal POD, 
moderate amount of upland 
vegetation lost along LHPS 
and LN Canals 


Limited riparian vegetation 
lost at LHPS Canal POD, most 
amount of upland vegetation 
lost along LHPS and LN 
Canals 


Limited riparian 
vegetation lost at LN 
Canal POD, moderate 
amount of upland 
vegetation lost along 
LN Canal 


Loss of open canal for use by 
wildlife 


2.4 to 2.6 miles of LHPS Canal 4.9 to 5.2 miles of LHPS Canal 0 miles of LHPS Canal, 
1.7 miles of LN Canal 


Permanent effects to historic 
resources 


Effects at LHPS Canal POD 
structure, along 2.4 to 
2.6 miles of LHPS Canal, and 
along about 2 miles of LN 
Canal 


Effects at LHPS Canal POD 
structure, along 4.9 to 
5.2 miles of LHPS Canal, and 
along about 4.1 to 4.4 miles 
of LN Canal  


Effects at LN Canal POD 
structure and along about 
1.7 miles of LN Canal 


Water not lost to seepage 7,500 acre-feet per year 14,700 acre-feet per year 
(water conservation) 


1,300 acre-feet per year 
(groundwater recharge) 
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 Memo 
To:  Project File 


From:  Donovan Gross Terry Warner 
Karen Nichols Sue Lee 


Project:  NRCS Logan Northern Canal 
Reconstruction EIS 


CC:        


Date:  16 February 2011 
Updated 11 May 2011 and 19 August 2011 


Job No:  000000000142922 


 
 


RE: Compliance with the Standards and Guidelines in the Revised Forest Plan for the Wasatch-Cache 
National Forest 


Introduction 
The Environmental Impact Statement (EIS) for the Logan Northern Canal Reconstruction project contains 
two alternatives that would require construction on National Forest System land administered by the U.S. 
Forest Service (USFS) as part of the Uinta-Wasatch-Cache National Forest. If one of these alternatives is 
selected, USFS would need to issue two special-use permits for the project: one for construction activity and 
one for operating the part of the alternative that is located on National Forest System land. This memo 
summarizes how these two alternatives—the Purple and Orange Alternatives—comply with or would be 
likely to comply with the applicable standards (S) and guidelines (G) in Chapter 4, Section A4, of the Revised 
Forest Plan for the Wasatch-Cache National Forest (USFS 2003). Attached to the end of this memo is a copy 
of the standards and guidelines that USFS representatives have said would be likely to apply to one of these 
alternatives. Both the Purple and Orange Alternatives are referred to in this memo as the project 


Compliance with a number of the standards and guidelines would be determined once an alternative is 
selected and final construction plans are underway. As part of the final design phase, Cache County or its 
contractor would develop construction plans and a stormwater pollution prevention plan (SWPPP) that 
would be reviewed by USFS for activity on National Forest System land. The following discussions assume 
that a special-use permit for activity on National Forest System land would include specific conditions 
regarding when USFS would review plans and other project documents, would identify responsible parties 
for compliance with permit conditions, and would include specific, detailed standards for activity on such 
land. The following discussions also assume that Cache County and its contractor would obtain all required 
permits, authorizations, and approvals needed for project construction (such as authorization under 
Sections 401, 402, and 404 of the Clean Water Act). In some cases, complying with these other regulations 
and guidelines would also meet the USFS standards and guidelines. 


The Natural Resources Conservation Service (NRCS) is the Federal lead agency for the project because the 
project would be partially funded using NRCS’s Emergency Watershed Protection Program (EWPP). Cache 
County is the local sponsor. The following discussions assume that Cache County and its designers or 
construction contractors would be responsible to build the project and that the Logan & Northern Irrigation 
Company and the Logan, Hyde Park and Smithfield Canal Company (referred to as canal companies below) 
would be responsible for operating and maintaining the constructed project. 
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Standards and Guidelines for Watershed, Riparian, and Aquatic Habitat Health 
(S2) Standard construction best management practices (BMPs) would be used during project 


construction to prevent pollutants from entering surface water and groundwater. These BMPs 
would be listed in the SWPPP required by Section 402 of the Clean Water Act (CWA). Staging areas 
would be identified during the final design phase and specified on construction plans, which would 
be provided to USFS for its review and approval before the start of construction activity on National 
Forest System land. If the contractor identifies a need to change the location or configuration of a 
staging area once construction has started, USFS would review and approve any changes that would 
affect National Forest System land before the change could be implemented. Because staging areas 
are typically used to store valuable equipment, the construction contractor would likely provide site 
security (such as a fence and locked gates) during non-work hours; this would prevent vandalism 
that could cause accidental pollution from spills in staging areas. 


 Cache County and its contractors would designate areas for vehicle fueling and maintenance and 
equipment storage in a manner that would prevent surface water or groundwater pollution from 
fuels and oils. Equipment would probably be staged in areas that are not on National Forest System 
land, but there could be some instances when National Forest System land is needed for short-term 
equipment and materials storage. 


(S4) As noted in item S2 above, construction staging and storage areas would be identified during the 
final design phase. All activity that would occur in staging areas would be managed using BMPs that 
would prevent polluted runoff from entering surface water or groundwater. 


 New sources of chemical pollution would be temporary and associated with construction vehicle 
fueling and maintenance only. Fueling and maintenance would occur offsite (such as at servicing 
locations not in the project construction area) or in areas designated on construction plans and in 
the SWPPP. These fueling and maintenance areas would be placed to prevent contact with surface 
water or groundwater. 


 New sources of pathogenic pollution would be temporary and would be associated with portable 
toilets for construction personnel during construction of the project. Cache County and its 
contractor would be responsible for placing and maintaining toilets in locations that would prevent 
chemical or pathogenic pollutants from reaching surface water or groundwater. Toilets would 
probably be placed in staging areas but would probably also be placed in active construction areas. 
Once construction in an area is complete, the toilets would be removed. If portable toilets are 
needed in Logan Canyon, they would be placed so that they are not obvious from U.S. Highway 89 
(US 89) or from other public-access areas if possible. This would discourage vandalism (which could 
cause accidental spills) and would minimize potential viewshed impacts. 


(S5) NRCS used information from two U.S. Geological Survey (USGS) gages located on 
diversions/rediversions from the river and one on the Logan River to analyze flow conditions in the 
affected reach of the river that is on land administered by USFS. The following paragraphs describe 
the flow analysis that was conducted in support of this standard. 


 The affected reach of the Logan River that is on USFS-managed land is highly managed by the Logan 
River Water Commissioner and has two dams and several water diversions. The Second Dam 
impoundment, which is on the far eastern end of the project study area, diverts water to penstocks 
for Logan City Light and Power’s Hydro 2 power plant, which is located at the mouth of Logan 
Canyon (water is carried in the penstocks to Hydro 2 upslope of the river). About 0.3 river miles 
below Second Dam, another structure diverts water to the Logan Hyde Park Smithfield (LHPS) Canal, 
which is operated by the Logan, Hyde Park and Smithfield Canal Company. Both of these diversions 
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have been in place for many years. The LHPS Canal diversion currently operates under a special-use 
permit from USFS. 


 Currently, these two water users own enough water rights that the Logan River is dewatered below 
the LHPS Canal point of diversion (POD) for about 6 to 8 weeks during the late summer. From this 
point to just above the Hydro 2 power plant, the Logan River gains flow from various sources, 
including seeps and springs. The LHPS Canal loses about 6.5 cubic feet per second (cfs) per mile to 
seepage within Logan Canyon (a distance of about 4,000 linear feet), and it is commonly accepted 
that this seepage accounts for about 5 cfs of the river flow gain by the mouth of the canyon. Much 
of this seepage loss is on National Forest System land. 


 This project proposes to move the Logan Northern (LN) Canal POD (which is operated by the Logan 
& Northern Irrigation Company) from its historic location below First Dam to the LHPS Canal POD 
below Second Dam, reconstruct the LHPS Canal to accommodate additional flow, and modify the 
diversion structure to allow remote control of the headgate and to allow base flows to pass. These 
three actions would have the following effects on flows in the Logan River: 


• Moving the POD for the LN Canal upstream to the LHPS Canal POD would require releasing more 
water from Second Dam to accommodate the LN Canal’s water right (the total amount of water 
released would be for both canals’ water rights) and would increase flows in the Logan River 
below Second Dam above current conditions by a maximum of 65 cfs during the irrigation 
season. 


• Reconstructing the LHPS Canal would reduce the seepage from the canal. 


• Reconstructing the headgate and diversion structure would allow the canal companies to 
remotely control the headgate and take only the amount of water needed. This would be a 
benefit to the canal companies and shareholders because it would ensure that the amount of 
water diverted meets the irrigation needs and no more. Currently, the headgate is fully opened 
when irrigation season begins and shut when the season ends, thereby taking the maximum 
amount of water from the river regardless of the need. The modernized structure and headgate 
controls would likely result in much more water passing the canal diversion when irrigation 
needs are low. The modernized diversion structure would also be constructed to allow 5 cfs to 
pass the diversion. This would make up for the historic canal seepage that reached the river and 
would provide a better benefit in that the flows would be in the river for the entire reach 
instead of slowly gaining from the LHPS Canal POD to the mouth of the canyon (below the 
National Forest System boundary). NRCS and USFS estimate that 5 cfs would fill pools and would 
provide flow that allows fish to pass between the pools. Overall, this flow would contribute to 
more miles of fish habitat and higher-quality habitat than the existing conditions during the late 
irrigation season currently support. 


 In summary, the project would increase Logan River flows during the irrigation season (May through 
October) for about 0.3 river miles below Second Dam. The project would also increase Logan River 
flows by a minimum of 5 cfs (and probably more when the headgate is not fully opened) 
immediately below the LHPS Canal POD. Overall, the project would have a net benefit (increase) to 
flows in all reaches of the Logan River within USFS management boundaries and, more importantly, 
would provide increased base flows in the most degraded reach of the river late in the irrigation 
season. 


(S6) The project would have no effect on CWA Section 303(d)-listed waters. The Logan River is not listed 
but is a tributary of the Little Bear River. The Little Bear River is listed on Utah’s 303(d) list for 
impairment due to high temperatures. However, the project would have no effect on the 
temperature of the Little Bear River. 
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(G2) The project’s impacts to water quality and 303(d)-listed waters in the Middle Bear-Logan watershed 
(Hydrologic Unit Code [HUC] 16010202) have been analyzed at an appropriate level of detail in the 
project EIS. The project is not expected to affect the larger watershed context of the Middle Bear-
Logan watershed. 


(G3) Section 313 of the CWA requires Federal agencies to comply with all Federal, State, interstate, and 
local requirements, administrative authority, and process and sanctions respecting the control and 
abatement of water pollution in the same manner and to the same extent as any nongovernmental 
entity including the payment of reasonable service charges. As the Federal lead agency for the 
project EIS, NRCS is overseeing compliance with Section 313 through the National Environmental 
Policy Act (NEPA) process. Compliance includes the State’s water-pollution-control guidance as 
articulated in its Nonpoint Source Pollution Management Plan (Utah Department of Environmental 
Quality 2000) and the State’s integrated water quality program (Utah Division of Water Quality 
2010). 


(G4) On National Forest System land, the project would disturb land at the LHPS Canal POD site and along 
the existing canal alignment (construction is not expected to affect any currently undisturbed areas). 
All areas that would be disturbed during construction and that would not be part of the new water 
delivery system would be restored to preconstruction conditions as nearly as possible. Cache County 
and its contractor would be responsible for ensuring that restored areas are properly drained. After 
construction, the POD and canal alignment would be periodically maintained. This maintenance 
would be consistent with the conditions of the special-use permit, which would be conducted in a 
manner that prevents detrimental soil displacement, puddling, or excessive compaction. 


(G5) On National Forest System land, the project would involve modifying the LHPS Canal POD and the 
LHPS Canal. POD modifications would not affect surface water runoff at the POD site. Changes to the 
LHPS Canal would involve placing the currently open canal into a box culvert. During storms, the 
canal currently intercepts runoff from areas upslope of the canal. After construction, the canal 
would be enclosed, but some stormwater would infiltrate the backfill soils surrounding the box 
culvert. Runoff from large storms could bypass the canal alignment, but, because the alignment 
would be revegetated to stabilize soils, this runoff would not cause an increase in water yield that 
would degrade water quality. Cache County and its contractor would develop detailed storm 
drainage plans with the SWPPP. USFS would review the SWPPP and would be able to work with the 
contractor to ensure that construction would not adversely affect water quality. 


(G6) The project would be implemented in the riparian habitat conservation area (RHCA) of the Logan 
River as defined by USFS. Some woody debris might need to be removed to accommodate the new 
structure, and regular maintenance of the LHPS Canal POD structure would require removing woody 
debris that blocks or might block the POD intake. These minor changes are not expected to affect 
the overall volumes of large woody debris in the river. 


(G8) The LHPS Canal POD structure would require regular maintenance to ensure that blockages do not 
cause flooding, which could damage US 89 or the recreation trail on the left side (looking 
downstream) of the river. Most woody debris removed would not be large, so this regular 
maintenance of the POD structure would not significantly affect the overall amount of large woody 
debris in the river. 


(G9) Construction activities would cause temporary soil disturbance at the LHPS Canal POD site and along 
the LHPS Canal. The areas affected would be limited to the minimum amount necessary to complete 
the work. Construction work areas would be identified on the construction plans and would be 
clearly delineated on the ground so that the construction effects are limited to the work area. USFS 
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would review and approve the work area limits shown on construction plans before work begins on 
National Forest System land. 


(G10) Current diversions from the river are permitted and regulated through the Utah Division of Water 
Rights. Flow in the reach of the Logan River that is in the project area and that passes through 
National Forest System land is regulated through releases of water from Second Dam, Logan City 
Light and Power’s diversion at Second Dam, and the LHPS Canal POD. The Logan River Water 
Commissioner oversees diversions to ensure that all of these water rights are met. 


 Constructing the project could change Logan River flows as described in item S5 above. The minor 
increase in late-season river flow would not cause damage to downstream properties. 


(G11) The required SWPPP and construction plans would include BMPs that would ensure protection of 
beneficial water uses during construction. Applying these measures would prevent or minimize 
sediment discharge to the Logan River. 


(G12) The new LHPS Canal POD structure would be in the same location as the existing POD structure in 
the Logan River RHCA. To maintain gravity flow, the new structure must be placed on the river in the 
RHCA, so an alternate location outside the RHCA is not feasible. By placing the new structure in the 
same location as the existing structure, impacts would be limited to previously disturbed areas and 
would not require removing large areas of riparian vegetation. 


(G13) Because no long-term stream crossings are proposed on National Forest System land as part of any 
of the alternatives, this item does not apply. 


Guidelines for Biodiversity and Viability 
(G15) Northern goshawk nesting habitat exists in areas of the Uinta-Wasatch-Cache National Forest that 


support mature lodgepole pine, lodgepole-aspen, and subalpine conifer communities. However, 
these communities are not present along any of the alternatives’ footprints, which are at a much 
lower elevation in Logan Canyon (USFS 1999). Although there is no goshawk nesting habitat along 
the alternative alignments in Logan Canyon, northern goshawks might forage in other forest types 
that are found along the alternative alignments in Logan Canyon. However, construction is not likely 
to remove or change the management of these forest types in Logan Canyon, only to cause some 
minor, temporary disturbance during construction. 


Because there is no goshawk nesting habitat along the project alternative alignments in Logan 
Canyon, this item does not apply. However, if one of the alternatives that would require 
construction in this part of the canyon is selected and goshawk nesting activity is discovered prior to 
or during construction of the project, then this guideline would apply. 


(G21) Local populations of Maguire’s primrose (Primula maguirei) are near the LHPS Canal POD south of 
the Logan River. However, because these populations are on the opposite side of the river from the 
POD and are in a location that would not be affected during construction, the project would not 
affect this threatened species. 


Logan buckwheat (Eriogonum loganum), an Intermountain Region management indicator species, is 
present in the project area, but, according to the Utah Natural History Program database, this 
population is not on National Forest System land. The plant is not listed as threatened or 
endangered under the Endangered Species Act, nor is it considered a sensitive species by the State 
of Utah. The known population in the project vicinity is downslope of the LHPS Canal near the 
mouth of Logan Canyon. Even though this is a USFS management indicator species and is not 
identified as sensitive by any other entity, the EIS suggests a measure to prevent damaging this 
species by verifying the extent of the population and by using environmental fences or other 
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barriers to prevent the population from being disturbed by construction. Because construction 
would be limited to the existing canal structure and easement, Logan buckwheat habitat and 
population viability would not be affected. Because this plant is adapted to the arid canyon slopes of 
northern Utah, it does not depend on any existing, unrepaired canal leaks, and it would not be 
directly or indirectly affected if those leaks are stopped by installing the box culvert. 


(G22) The project would require reconstructing the LHPS Canal POD structure on the north bank of the 
Logan River. Construction could require removing a minor amount of vegetation. Cache County and 
its contractor would be responsible for revegetating cleared areas that are not incorporated into the 
construction using native plants or native seed mixes if they are available. If native plants or native 
seeds are not available, then Cache County and its contractor would use weed-free seed mixes 
approved by USFS. 


(G23) See the response to item G21 above. 


(G24) Construction activity would not require prescribed burning or herbicide application. The special-use 
permit conditions would probably address how and when the canal companies could use herbicides 
to control weeds along the canal alignment once construction is complete. Routine maintenance of 
the LHPS Canal easement could include limited herbicide application to control weedy plant species. 
Herbicide application would probably occur only once a year and would be focused on areas that 
show weed infestations. 


(G25) As noted in item G24, the special-use permit conditions would address using herbicides to control 
weeds along the canal alignment. If noxious weeds are present in areas to be treated, the canal 
companies would be responsible for treating the area in compliance with the guidelines in Forest 
Service Manual 2080, Supplement R4 2000-2001-1. 


(G29) Since no elk calving, elk spring use, or bighorn sheep lambing areas overlap with any of the 
alternatives’ footprints, this item does not apply. 


(G30) Since no mountain goat or bighorn sheep winter range has been designated in the study area, this 
item does not apply for those species. Regarding deer and elk, the project would not include 
disruptive management activities anywhere, including on National Forest System land. If the Purple 
or Orange Alternative is selected, construction activity would occur within narrow strips of winter 
range near the bottom of Logan Canyon, as follows: 


• Crucial mule deer winter range – about 5,196 feet along the LHPS Canal on National Forest 
System land and about 2,220 feet along the canal on private land 


• Crucial elk winter range – about 5,259 feet along the LHPS Canal on National Forest System land 
and about 2,350 feet along the canal on private land 


The project also includes crucial range for moose, as follows: 


• Crucial moose winter range – about 4,382 feet along the LHPS Canal on National Forest System 
land and about 1,452 feet along the canal on private land 


• Crucial moose summer range – about 726 feet along the LHPS Canal on National Forest System 
land and about 768 feet along the canal on private land 


Regarding mule deer and elk, if construction occurs during the winter (middle of December through 
early February), animals that might travel through the construction area would experience some 
temporary, minor sound or visual disturbance. Such effects would be very localized and temporary, 
and deer and elk would likely avoid those areas during construction. NRCS does not believe that this 
work would cause significant, long-term effects to deer or elk populations using this part of the 
winter range; animals would still have access to other parts of the range and would still be able to 
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access the Logan River corridor. Moose would also likely avoid the construction area in both winter 
and summer. 


Construction of the Purple or Orange Alternative would probably require removing some existing 
vegetation along the edge of the LHPS Canal in Logan Canyon. However, the vegetation that is 
present is sparse, and the Logan River riparian corridor has a much larger band of vegetation that 
would be available for forage. Removing vegetation along the LHPS Canal on National Forest System 
land would not constitute a significant effect to the overall amount of forage vegetation or to the 
management of the vegetation in the area. Deer and elk would be able to use the project area 
during all times of the year after construction. 


Standards and Guidelines for Roads, Trails, and Access Management 
(S20) Construction BMPs would be used to minimize sediment discharge to surface waters. These BMPs 


would be described in the project SWPPP and/or shown on project construction plans, both of 
which would be reviewed by USFS. 


(G44) See the response to item G21 regarding sensitive plant species and items G29 and G30 regarding 
winter range for deer and elk. The Revised Forest Plan for the Wasatch-Cache National Forest does 
not identify any deer or elk winter or spring range in the study area, but the Utah Division of Wildlife 
Resources identifies crucial winter range for mule deer and elk in the study area. 


(G45) Access routes for canal reconstruction would not cross streams or riparian areas. A small amount of 
work would be conducted at the LHPS Canal POD structure on the north bank of the Logan River, but 
this work would not require any permanent stream-crossing structures. All large equipment needed 
during construction of the POD structure would be operated from the road (US 89) or existing trail 
bed (Riverside Trail) to the extent possible. 


(G46) Water supply points, service areas, and other staging areas would be identified during the final 
design phase of the project. All staging areas would be shown on construction plans, which would 
be reviewed by USFS. If the contractor identifies a need to change the location or configuration of a 
staging area after construction has started, USFS would review and approve any changes that would 
affect National Forest System land before the change could be implemented. 


(G47)  Waste material generated during work near the Logan River would include temporarily removed 
topsoil and vegetation removed as part of site clearing and demolishing the LHPS Canal POD. Cache 
County and its contractor would be responsible for ensuring that this waste material is not placed 
where it could enter the river. Cache County and its contractor would also probably apply 
construction BMPs described in the SWPPP and/or shown on the construction plans to further 
ensure that waste material would not enter the river. 


(G48) Following construction, only the canal companies and USFS would be allowed motorized access to 
the canal easement. This canal maintenance road would be placed on top of the installed box 
culvert. Cache County, its contractor, and the canal companies would need to work with USFS during 
the final design phase to identify measures needed to prevent unauthorized vehicle access. These 
measures would likely include a gate and a short section of fence. 


Guidelines for Scenery Management 
(G59) USFS considers the Landscape Character Theme of the part of the project area on National Forest 


System land to be Developed Natural Appearing and the Scenic Integrity Objective to be high. 
Enclosing the LHPS Canal through Logan Canyon would affect scenic beauty for only a short distance 
of the canal where it can be seen just downstream of the LHPS Canal POD on the north side of US 
89. The box culvert would be placed within the current canal alignment, which is above the road, so 
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the change would not be apparent to the casual observer on US 89 or on the Riverside Trail that 
follows the Logan River on the south side of the canyon. According to the Revised Forest Plan for the 
Wasatch-Cache National Forest, mechanical treatments such as canal easement maintenance in 
developed natural-appearing areas with a high Scenic Integrity Objective should mimic natural-
appearing lines, forms, and edges found in the landscape. Because the LHPS Canal would be on a 
rocky hillside above the road, would follow the hillside contour, and would be visible at only few 
points to people using US 89, regular maintenance of the easement is not expected to affect the 
scenic integrity of this part of the canyon and would be consistent with the landscape character. 
Routine maintenance would be temporary and would be most visible during and immediately after 
the maintenance activity. 


 The special-use permit conditions would probably specify how Cache County and its contractor 
should treat the landscape effects of construction activity during the construction phase. For 
example, the permit would probably prescribe an acceptable duration of post-construction visual 
impacts based on the landscape’s ability to recover. Because construction activity would be on a 
hillside above the road, would follow the hillside contour, would be visible at only few points to 
people using US 89, and would be temporary, it is not expected to affect the scenic integrity of this 
part of the canyon. The effects of construction activity would be temporary and would be most 
visible during and immediately after construction, and the post-construction visual condition would 
not be substantially different from the current condition. 


(G60) The Management Prescription Categories for this area are 2.5, Forest Service Scenic Byways, and 4.5, 
Developed Recreation Areas. Regular maintenance of the canal easement would not cause the 
scenic integrity to degrade below that allowed for these categories. The post-construction condition 
would not be substantially different from the current condition. 


(G61) USFS has designated this corridor as Concern Level 1 (Scenic Byways) with a viewshed corridor of 1 
to 4 miles. Because of canyon topography, most of the area that would be regularly maintained 
would not be visible from points far in the distance. The canyon topography also limits close views 
of the canyon from US 89. Because management activity on the canal easement would be limited 
(probably only annual maintenance and emergency travel on the easement), it is not expected to 
affect the scenic integrity of this part of the canyon. The post-construction condition would not be 
substantially different from the current condition. 


(G62) Because the study area does not include any land identified as Concern Level 2, this item does not 
apply. 


(G63) Routine maintenance would be temporary and would be most visible during and immediately after 
the activity. However, since most of the easement area that would be maintained would not be 
visible from publicly accessed areas and since most of the vegetation that would be affected is 
herbaceous and would quickly recover, this type of temporary impact is not expected to significantly 
affect the scenic quality of the area. 


(G64) As part of construction, Cache County and its contractor would probably reseed disturbed areas as 
needed to stabilize imported soils. As currently proposed, Cache County and its contractor would 
use native seed mixes or plants if they are available. If they are not available, then Cache County and 
its contractor would probably work with the USFS to identify an acceptable weed-free seed mixused. 
Restored areas should be fully revegetated within 3 years of the completion of construction, if not 
sooner. 
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Guidelines for Special Uses 
(G81) As part of its special-use permit process, USFS would need to determine whether the proposed 


action clearly demonstrates why use of National Forest System land is necessary and why land under 
other ownership could not be used. 


 The project relies on an existing POD and includes reconstructing an existing POD structure and 
canal on National Forest System land. The existing water rights for the LHPS Canal are connected to 
this POD. Using National Forest System land is necessary because the LHPS Canal could not be 
moved to non–Forest System lands downstream (off of National Forest System land) because it 
relies on the elevation of the permitted POD to provide water using gravity flow. All land upstream 
and upslope is also National Forest System land, so moving the canal upstream would also require a 
special-use permit. 


 As described in the EIS, NRCS considered options to reconstruct the LN Canal along its existing 
alignment. However, because the area is unstable and because EWPP funds cannot be used to 
stabilize the entire Logan Bluff hillside, some risks to life and property would remain if the LN Canal 
were reconstructed within its historic alignment. NRCS feels that the risks are unacceptable, and 
alternatives that move the water to the LHPS Canal POD are preferred. 


NRCS also considered an option to pump water from the Logan River up to the LHPS Canal 
downstream of National Forest System land (see Appendix C2 of the EIS). NRCS and Cache County 
determined that the impacts of the pump option were not economically or environmentally 
acceptable. NRCS’s review found that the cost associated with ongoing maintenance would be 
excessive. Furthermore, operating the pumping station would increase noise levels in an established 
residential area. Finally, NRCS and Cache County believe that using an existing canal alignment and 
reconstructing an existing POD would have less environmental impact than constructing a new 
alignment and POD in another location. Re-establishing irrigation water delivery in an efficient and 
economically reasonable manner is in the interest of all Cache County residents. 


Standard and Guideline for Heritage Resource Management 
(S32 and G88) Because the proposed action would need to comply with Section 106 of the 
National Historic Preservation Act and because USFS is participating in the Section 106 consultation 
as a cooperating agency, NRCS assumes that the consultation process and outcome would comply 
with the standard and guideline. 
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Revised Forest Plan for the Wasatch-Cache National Forest Standards and Guidelines Identified by 
USFS as Potentially Applying to the Project 


On February 10, 2011, Brian Ferebee, Forest Supervisor, supplied the following list of standards and 
guidelines that could apply to the project. 


 


Standards and Guidelines for Watershed, Riparian, and Aquatic Habitat Health 
 
(S2) Apply runoff controls during project implementation to prevent pollutants including fuels, sediment, 


oils, from reaching surface and groundwater. 


(S4) Place new sources of chemical and pathogenic pollutants where such pollutants will not reach 
surface or ground water. 


(S5) Prior to issuance of a permit or license for activities such as mining, hydropower development, 
snowmaking, or water transmission facilities, instream flow determinations will be required of all 
future permitted and licensed activities. For existing authorized uses and activities, minimum 
instream flows will be established to meet the beneficial use of the stream, and will be a condition 
of any licensing and permit renewal. 


(S6) Within legal authorities, ensure that new proposed management activities in watersheds containing 
303d listed water bodies improve or maintain overall progress toward beneficial use attainment for 
pollutants which led to listing; and do not allow additions of pollutants in quantities that result in 
unacceptable adverse effects (Appendix II provides clarification of terms used in this Standard). 


(G2) Projects in watersheds with 303(d) listed waterbodies should be supported by scale and level of 
analysis sufficient to permit an understanding of the implications of the project within the larger 
watershed context. 


(G3) Proposed actions analyzed under NEPA should adhere to the State Nonpoint Source Management 
Plan to best achieve consistency with both Sections 313 and 319 of the Federal Water Pollution 
Control Act. 


(G4) At the end of an activity, allow no more than 15% of an activity area (defined in Glossary) to have 
detrimental soil displacement, puddling, compaction and/or to be severely burned. 


(G5) Do not allow activities that could result in water yield increases that would degrade water quality 
and impact beneficial uses. 


(G6) In Riparian Habitat Conservation Areas (defined in Glossary) when projects are implemented, retain 
natural and beneficial volumes of large woody debris. 


(G8) In stream channels naturally occurring debris shall not be removed unless it is a threat to life, 
property, important resource values, or is otherwise covered by legal agreement. 


(G9) Avoid soil disturbing activities (those that remove surface organic matter exposing mineral soil) on 
steep, erosive, and unstable slopes, and in riparian, wetlands, floodplains, wet meadows, and alpine 
areas. 


(G10) Encourage water users that divert, augment, or operate reservoirs to regulate discharges to prevent 
or reduce damage to downstream properties. 


(G11) Use Best Management Practices and Soil and Water Conservation Practices during project level 
assessment and implementation to ensure maintenance of soil productivity, minimization of 
sediment discharge into streams, lakes and wetlands to protect of designated beneficial uses. 
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(G12) Locate new actions (such as incident bases, fire suppression camps, staging areas, livestock handling 
facilities, recreation facilities, roads and improvements including trails) outside of Riparian Habitat 
Conservation Areas. If the only suitable location for such actions is within Riparian Habitat 
Conservation Areas, sites will be located to minimize resource impacts. 


(G13) Any long-term crossing of stream channels containing fish habitat will provide for desirable aquatic 
passage. 


Guidelines for Biodiversity and Viability 
 
(G15) In goshawk habitat design all management activities to maintain, restore, or protect desired 


goshawk and goshawk prey habitats including foraging, nesting and movement. 


(G21) For projects that may affect Forest Service Sensitive species, develop conservation measures and 
strategies to maintain, improve and/or minimize impacts to species and their habitats. Short-term 
deviations may be allowed as long as the action maintains or improves the habitat in the long term. 


(G22) Use native plant species, preferably from genetically local sources (harvesting seed from a project 
area’s native species prior to project implementation), in revegetation efforts to the extent 
practicable. If no native seed of suitable origin is available, then certified weed free non-persistent 
non-natives may be used. 


(G23) Avoid actions on the Forest that reduce the viability of any population of plant species classified as 
Threatened, Endangered, Sensitive or recommended sensitive. Use management actions to protect 
habitats of plant species at risk from adverse modification or destruction. For species that naturally 
occur in sites with some disturbance, maintain the appropriate level of disturbance. 


(G24) Management activities that negatively affect pollinators (e.g. insecticide, herbicide application and 
prescribed burns) should not be conducted during the flowering period of any known Threatened, 
Endangered, and Sensitive plant populations in the application area. An exception to this guideline is 
the application of Bacillus thuringiensis. 


(G25) Integrated weed management should be used to maintain or restore habitats for threatened, 
endangered, proposed and sensitive plants and other native species of concern where they are 
threatened by noxious weeds or non-native plants. When treating noxious weeds comply with policy 
in Intermountain Region’s Forest Service Manual 2080, Supplement #R4 2000-2001-1 (Appendix III). 


(G29) Avoid disruptive management activities in elk calving areas, elk spring use areas, and bighorn sheep 
lambing areas from May 1 through June 30. 


(G30) Avoid disruptive management activities (not public recreation activities) on deer, elk, mountain goat 
and bighorn sheep winter range from November 15 through April 30. 


 
Standards and Guidelines for Roads, Trails, and Access Management 


 


(S20) When constructing or maintaining roads, trails and facilities, use Best Management Practices to 
minimize sediment discharge into streams, lakes and wetlands. 


(G44) When constructing and reconstructing roads, trails, and facilities minimize potential effects on 
habitat of plant species at risk and key big game winter and spring ranges. 


(G45) Access routes for heavy equipment should be selected to limit disturbance to riparian vegetation 
and to limit the number of stream crossings. 
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(G46) Specify and control locations for water supply points, service areas, and any other needs for road 
and facility construction projects. 


(G47) Waste material should be handled in a manner to avoid sidecasting materials to areas where they 
may enter a stream. 


(G48) Include motorized access in authorizations such as term grazing permits, communication sites, 
transmission lines, permits to drill, reservoirs and weather stations when needed for management 
consistent with management prescription and coordinated to mitigate impacts. In Lynx Analysis 
Units in winter, motorized use in these authorizations will be authorized only on designated routes. 


Guidelines for Scenery Management 
 
(G59) Manage Forest landscapes according to Landscape Character Themes, and Scenic Integrity 


Objectives as mapped. (See Chapter 4, A.7. Scenery Management for definitions). 


(G60) Resource management activities should not be permitted to reduce Scenic Integrity below 
Objectives stated for Management Prescription Categories. 


(G61) For management activities viewable from Concern Level 1: (defined site-specifically) Scenic Byways 
(viewshed corridors 0-4 miles) and use areas, travelways, and Scenic Backways (viewshed corridors 
<1/2 mile) apply the Landscape Character Theme in which the management activity occurs and 
apply a Scenic Integrity Objective of high. 


(G62) For management activities viewable from Concern Level 2: (defined site-specifically) use areas and 
travelways (viewshed corridors <1/2 mile) apply the Landscape Character Theme in which the 
management activity occurs and apply a Scenic Integrity Objective of at least moderate. 


(G63) Duration of visual impacts to allow for herbaceous and woody plants are established will be 
determined during project planning by the following criteria: 


• Capability of the landscape to recover 
• The relationship of management activity to the seen area of sensitive, use areas and travel ways. 


(G64) Establishment of herbaceous vegetation may extend to 3 years after project completion for 
foreground and middleground in Concern levels 1 and 2 use areas and travel ways. Consider 
immediate initiation of reseeding in these areas where natural recovery is questionable. 


Guidelines for Special Uses 
 


(G81) Before issuing recreation or non-recreation special use authorizations, ensure that each proposal 
clearly demonstrates why use of National Forest System lands is necessary and why lands under 
other ownership cannot be used. Deny proposals for use when the request is based solely on 
affording the proponent a lower cost or less restrictive location than can be obtained on non-
Federal lands, or when reasonable options exist on non-National Forest System lands. Use the 
process identified in FSH 2709.11 to determine whether special use proposals will be accepted for 
detailed review under NEPA. Provide only for authorizations that meet the tests of prudent, 
reasonable, and absolutely in the public interest. 
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Standards and Guidelines for Heritage Resource Management 
 


(S32) Review undertakings that may affect cultural resources to identify potential impacts. Compliance 
with Sections 106 and 110 of the National Historic Preservation Act shall be completed before the 
responsible agency official signs the project decision document. 


(G88) Design any mitigation measures necessary to resolve adverse affects to sites in such a way that they 
provide the maximum public benefit that the sites (or the information derived from them) can offer. 
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Chapter 4:  Affected Environment 


4.1 Introduction 
This chapter describes the existing environment in the study area. This description is not 
meant to be comprehensive but rather focuses on those resources that could be affected by the 
project alternatives, that need to be reviewed because of NRCS policy, or that were identified 
as subjects of concern during the scoping process. The resources discussed in this chapter are 
the following: 


• Land-use plans, policies, and controls (begins on page 4-1) 


• Social and economic conditions 


o Community resources (begins on page 4-7) 
o Environmental justice (begins on page 4-10; also discussed in Appendix C4, 


Demographics and Environmental Justice) 
o Economics (begins on page 4-12) 
o Recreation (begins on page 4-14) 
o Scenic beauty and landscape resources (begins on page 4-18) 
o Energy (begins on page 4-25) 


• Natural resources 


o Agriculture (begins on page 4-26) 
o Biological resources (begins on page 4-30) 
o Special-status species (begins on page 4-38; also discussed in Appendix C5, 


Special-Status Species) 
o Cultural and tribal resources (begins on page 4-41) 
o Topography, soils, and geology (begins on page 4-43) 
o Water resources (begins on page 4-59) 


Geographic Scope of This EIS. The study area is shown in Figure 2-1, Project Study Area. 
The following discussions focus on resources in the study area unless the discussion states 
otherwise. Some discussions address resources outside the study area; this is done when 
detailed information specific to the study area is not available or when determining the effects 
of the project would require analyzing a larger area. 


4.2 Land-Use Plans, Policies, and Controls 
The study area encompasses part of three cities (Logan, North Logan, and Hyde Park), a 
small amount of unincorporated land in Cache County, and National Forest System land 
administered by USFS. This section reviews the land-use plans and regulations for these 
jurisdictions and describes current and future land use in the study area. 
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4.2.1 Land Use and Zoning 


In compliance with Title 10, Chapter 9a, of the Utah State Code, the Cities of Logan, North 
Logan, and Hyde Park have established land-use planning and regulatory control over 
properties within each city’s limits through general planning and adoption of zoning 
regulations. Land-use plans typically provide a blueprint for future growth, while zoning 
regulations provide detailed information about allowed uses. An area’s zoning designation 
generally provides a better descriptor of an area’s current or expected near-future use. This 
section describes the general land-use characteristics of the study area based on the zoning of 
each jurisdiction. 


Most of the study area is in the cities of Logan and North Logan. Logan makes up 45% of the 
study area, while North Logan makes up 41%. Unincorporated land (primarily in the Logan 
Canyon area) and Hyde Park make up the remaining 14% of the study area (City of Logan 
2008; City of Hyde Park 2009; City of North Logan 2010a). 


Zoning is the process of establishing regulations and standards for development to ensure that 
the policies, goals, and objectives of a jurisdiction’s general plan are carried out. Each city’s 
zoning map reflects both the existing land-use pattern of the community and the expected, or 
future, land uses. Figure 4-1 shows the generalized zoning of the study area. In general, about 
65% of the study area is zoned for residential uses, primarily single-family residential land 
use; about 3% for commercial and industrial land uses; about 12% for public institutions 
including parks, schools, churches, and USU properties; and about 2% for agricultural use. 
National Forest System land in Logan Canyon, which makes up about 13% of the land in the 
study area, is not assigned any zoning designations. 


4.2.1.1 Logan 


Most (about 61%) of the land in the study area in Logan is developed as or zoned for 
residential uses. USU (the main campus and other off-campus properties) comprises about 
21% of the land in the Logan part of the study area. Most of the remaining study area land in 
Logan is designated for public and recreation uses. 


The 2007 Logan general plan provides a framework for 
future growth and development decisions, including 
guiding any changes to the zoning map and zoning 
ordinances. The plan evaluates community desires, 
changes in population, and trends in land-use develop-
ment and projects the needs of the city. 


The Logan general plan describes the rate of population 
growth and land consumption that has been occurring in 
the city. Between 1952 and 1993, the city’s population 
increased by almost 100% and land development increased by over 200%, resulting in near 
build-out within the city limits. The population projections cited in the general plan indicate 
that the city could have a population of over 115,000 by 2050. To address the implications of 
this population increase, the City is implementing policies to promote compact growth, infill, 
and redevelopment (City of Logan 2007). 


What is build-out? 


Build-out means that there is no 
more land available for development 
because any undeveloped land is 
already being used for its intended 
use of open space, agriculture, or 
other defined uses. 
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Figure 4-1. Generalized Zoning of and Land Use in the Study Area 
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4.2.1.2 North Logan 


Land uses in North Logan consist predominantly of residential uses. In the study area, the 
city’s land uses include 92% residential, 5% commercial and industrial, and 3% agricultural-
zoned land. Overall, about one-third (33%), or 1,400 acres, of the city is undeveloped. This 
undeveloped area includes land in the foothills along the eastern edge of the city and the 
study area that would be difficult to develop (City of North Logan 2002). 


4.2.1.3 Hyde Park and Cache County 


The study area includes a very small part of Hyde Park, which is northwest of North Logan. 
This area is zoned for agricultural, low-density residential, and public (park) uses (City of 
Hyde Park 2009). 


The part of Logan Canyon in the study area is in an unincorporated area of Cache County but 
is managed by USFS as part of the Uinta-Wasatch-Cache National Forest. Cache County also 
administers a small area in the northern part of the study area between about 1000 East and 
1200 East and north of about 2600 North. This unincorporated area is used for agriculture and 
very low-density residential development. 


4.2.1.4 Summary of Land Use and Zoning along the LN Canal 


Land use and zoning along the LN Canal are primarily single-family residential. The LN 
Canal touches 234 individual parcels of land by either intersecting them (four parcels) or 
running adjacent to them (230 parcels). Table 4-1 lists the acreages of different zoning 
districts within about 50 feet of the LN Canal. Zoning along the canal is generally consistent 
with the actual land uses. The predominant land use along and near the canal is residential. 


Table 4-1. Zoning near the LN Canal 


Zoning Acres Percent of Total 


Agriculture 25 4% 
Residential 314 50% 
Commercial and manufacturing 43 7% 
Recreation 55 9% 
Utah State University 171 27% 
Public 16 3% 


Sources: City of Logan 2010a; City of North Logan 2010a 


The general plan of each City also designates land for future uses by identifying districts for 
particular types of development within the community. The future land-use plans for Logan 
and North Logan show a mix of land uses along the LN Canal that is planned to continue in 
the future. These primarily include residential uses in Logan and commercial, mixed-use, 
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agricultural, and residential land uses in North Logan (City of North Logan 2002; City of 
Logan 2007). 


4.2.1.5 Summary of Land Use and Zoning along the LHPS Canal 


Land use and zoning along the LHPS Canal are primarily single-family residential. The 
LHPS Canal touches 139 individual parcels of land by either intersecting them (131 parcels) 
or running adjacent to them (eight parcels). Table 4-2 lists the acreages of different zoning 
districts within about 50 feet of the canal. Zoning along the canal is generally consistent with 
the actual land uses. The predominant land use along and near the canal is residential. 


Table 4-2. Zoning near the LHPS Canal 


Zoning Acres Percent of Total 


Agriculture 0.05 0.01% 
Residential 356 66% 
Recreation 148 28% 
Public 33 6% 


Sources: City of Logan 2010a; City of North Logan 2010a 


4.2.2 General Plan Guidance 


4.2.2.1 City of Logan 


The City of Logan’s general plan (City of Logan 2007) contains management direction that 
could apply to land along the LN Canal, LHPS Canal, and Logan River in the study area. The 
plan’s Resource Sustainability chapter includes the following statement: 


Logan’s natural areas are important to the city and its citizens. From vital ecological 
functions to aesthetic backdrops, natural areas provide many benefits to the city. 
Logan’s rivers, streams, and canals serve a variety of functions: 


• Providing local recreational opportunities, 


• Enhancing the beauty of the city, 


• Providing habitat that supports fish and wildlife, 


• Encouraging tourism. 


Containing natural wildlife migration corridors, Logan’s waterways provide 
ecological connectivity. Furthermore, Logan River’s mature tree groves provide a 
major visual backdrop as they meander through the city. All waterways provide 
visual interest and relief from development. (Section 6.2, Natural Areas) 
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The general plan also states that “the rivers, canals, and their riparian vegetation that wind 
through the city and the valley floor” are positive community “billboards” and describes the 
rivers, canals, and views of nature that surround the community as an element that contributes 
to Logan’s distinctive character (Section 8.1, Community-Wide Design). 


4.2.2.2 City of North Logan 


The City of North Logan’s general plan (City of North Logan 2002) contains management 
direction that applies to land along the LHPS Canal. Specifically, Item 1.5.B.23 states that an 
“upper canal (LHPS Canal) pathway could be maintained along the existing right-of-way. 
Initially, it would not have to be paved, but eventually it should be improved to provide year-
round public access along the entire canal from north to south. However, research into how 
this can be accomplished needs to be conducted since the existing right-of-way is presently 
for canal maintenance only.” 


The general plan also contains a number of elements that address using the canals for 
conveying stormwater. 


4.2.2.3 Cache County 


Cache County is the sponsor of the proposed action. The County’s primary focus is to 
re-establish delivery of irrigation water so that the historic and proposed land uses of areas 
under its jurisdiction and in the study area can continue. 


4.2.2.4 Forest Service 


The LHPS Canal operates under a special-use permit on National Forest System land, which 
is administered by USFS, in Logan Canyon. Constructing new facilities or modifying existing 
facilities on land administered by USFS would require an updated special-use permit. USFS 
has indicated that activity on National Forest System land would also require a separate 
special-use permit for construction. 


The Revised Forest Plan for the Wasatch-Cache National Forest (USFS 2003) provides 
direction that applies to special uses. Specifically, Forestwide Goal 12, Non-Recreation 
Authorizations (Special Uses), states: 


Manage the non-recreation authorizations program to balance priorities 
commensurate with the greater long-term public interest. Current restrictions in 
funding and personnel preclude additional authorization without reallocating 
program emphasis. 


Subgoals further state: 


12a. Continue to allow for most currently authorized uses while encouraging 
opportunities to phase out or move to private lands uses with limited public benefits. 


12b. Minimize the addition of special-use encumbered areas of National Forest. 
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Finally, uses permitted on National Forest System land should adhere to the following 
guideline: 


Guideline 81. Before issuing recreation or non-recreation special-use authorizations, 
ensure that each proposal clearly demonstrates why use of National Forest System 
lands is necessary and why lands under other ownership cannot be used. Deny 
proposals for use when the request is based solely on affording the proponent a lower 
cost of less restrictive location than can be obtained on non-Federal lands, or when 
reasonable options exist on non–National Forest System lands. Use the process 
identified in FSH [Forest Service Handbook] 2709.11 [Special Uses Administration] 
to determine whether special-use proposals will be accepted for detailed review 
under NEPA. Provide only for authorizations that meet the tests of prudent, 
reasonable, and absolutely in the public interest. 


4.3 Social and Economic Conditions 
This section describes the community resources, environmental justice populations, economic 
conditions, recreation facilities and opportunities, scenic beauty and landscape resources, and 
energy resources in the study area. Appendix C4, Demographics and Environmental Justice, 
provides detailed demographic information about the study area. 


4.3.1 Community Resources 


Community resources include public services such as emergency response and law 
enforcement services and facilities, schools and universities, and other public amenities such 
as libraries, government buildings, museums, and churches. This section also includes a 
general discussion of the road system in the study area. Parks and trails are discussed in 
Section 4.3.4, Recreation. 


4.3.1.1 Emergency and Law Enforcement Services 


Table 4-3 lists the emergency and law enforcement service providers in the study area. All of 
the providers listed serve the study area, but only the North Logan Fire Department and North 
Park Police Department have facilities in the study area. 


The Logan Regional Hospital, located at 1400 North and 400 East, is within the study area. 
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Table 4-3. Emergency and Law Enforcement Service Providers in the Study Area 


Jurisdiction Type of Service Provider Location in the Study Area 


City of Logan Fire Logan Fire Department No facilities in study area 
 Law enforcement Logan City Police No facilities in study area 
 Emergency medical Cache County Emergency 


Medical Service (EMS), Logan 
City Fire Department 


No facilities in study area 


City of North Logan Fire North Logan Fire Department  2005 North 1200 East 
 Law enforcement North Park Police Department  2005 North 1200 East 
 Emergency medical Cache County EMS, North Logan 


Fire Department 
2005 North 1200 East (North Logan Fire)  


Unincorporated area of 
Cache County 


Fire Cache County Fire District No facilities in study area 
Law enforcement Cache County Sheriff’s Office No facilities in study area 
Emergency medical Cache County EMS, Logan City 


Fire Department, North Logan 
Fire Department 


2005 North 1200 East (North Logan Fire) 


Sources: Cache County EMS 2010; City of Logan 2010b 


4.3.1.2 Schools and Universities 


Table 4-4 lists the public schools in the study area. The Logan City School District 
administers public schools in Logan, while the Cache County School District administers 
schools in the rest of the study area. 


Table 4-4. Public Schools in the Study Area 


School Location 


Adams Elementary 415 East 500 North, Logan 
Hillcrest Elementary 960 North 1400 East, Logan 
Riverside Elementary 1075 Sumac Drive, Logan 
North Park Elementary 2800 North 800 East, North Logan 
Utah State University Multiple addresses in Logan 


Sources: Cache County School District 2010; Logan School District 2010 


Some students who live in the study area might also attend schools outside the study area. For 
example, Logan High School serves most of Logan but is outside the study area. 


In addition to the public schools listed in Table 4-4 above, there are numerous private schools 
in the study area. Most of these are preschools. 
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4.3.1.3 Other Public Amenities 


The only libraries in the study area are those located on the USU campus. The Cache County 
and North Logan libraries are located outside the study area (Cache County 2010b; City of 
Logan 2010c). 


Logan has several post offices. However, only one is located within the study area, and it is 
on the USU campus. North Logan has one post office, which is located outside the study area 
(USPS 2010). 


USU facilities in the study area that are used by the general public include the Intermountain 
Herbarium, Nora Eccles Harrison Museum, Art Museum, and Anthropology Museum. North 
Logan does not have any museums. In addition, Logan has a cemetery located on the USU 
campus (USU 2010). 


There are several churches within and near the study area. The Church of Jesus Christ of 
Latter-day Saints has several meeting houses throughout the study area in Logan and North 
Logan. Holy Trinity Lutheran Church is located in the southwestern part of the study area just 
south of the intersection of 600 North and 700 East (Google 2010). 


4.3.1.4 Local Road System 


The study area includes one State highway (US 89). U.S. Highway 91 (US 91), which runs 
north-south, is a major corridor west of the study area. Most roads in the study area are 
locally maintained arterials and collectors that connect to US 89 or US 91. Major north-south 
roads include 800 East, 1200 East, and 1600 East. East-west roads connect the downtown 
area of Logan to the USU campus and provide connectivity to US 91 from residential areas 
on the east side of the valley throughout the study area. 


Several local collector streets and private driveways cross the LN and LHPS Canals in the 
study area. Crossings range from large box culverts to bridges. In addition to providing ways 
over the canals, these crossings also facilitate ways for the irrigation companies to easily 
access the canal maintenance roads. 
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4.3.2 Environmental Justice 


Executive Order 12898, Federal Actions To Address 
Environmental Justice in Minority Populations and Low-
Income Populations, mandates that all Federal actions are 
reviewed for possible effects on environmental justice 
populations. Environmental justice means that, to the 
greatest extent practicable and permitted by law, all 
populations are provided the opportunity to comment 
before decisions are rendered on, are allowed to share in 
the benefits of, are not excluded from, and are not 
affected in a disproportionately high and adverse manner 
by government programs and activities affecting human 
health or the environment (USDA Departmental 
Regulation [DR] 5600-2, item 4[a]). Environmental 
justice populations include minorities and low-income 
populations. 


According to DR 5600-2, Environmental Justice, a minority is a person who is a member of 
one or more of the following population groups: American Indian or Alaskan Native; Asian 
or Pacific Islander; Black, not of Hispanic origin; or Hispanic. DR 5600-2 defines a minority 
population as any readily identifiable group of minority persons who live in geographic 
proximity to a project area, and, if circumstances warrant, migrant farm workers and other 
geographically dispersed/transient persons who could be similarly affected by USDA 
programs or activities. 


DR 5600-2 identifies a low-income population as any readily identifiable group of low-
income persons who live in geographic proximity to a project area, and, if circumstances 
warrant, migrant farm workers and other geographically dispersed/transient persons who 
would be similarly affected by USDA programs or activities. Low-income populations can be 
identified using data collected, maintained, and analyzed by an agency or from analytical 
tools such as the annual statistical poverty thresholds from the U.S. Census Bureau’s Current 
Population Reports, Series P-60 on Income and Poverty. 


DR 5600-2 does not identify how an environmental justice population should be defined. 
CEQ’s guidance on environmental justice calls for project proponents to identify minority 
populations where either (1) the minority or low-income population of the affected area 
exceeds 50% or (2) the minority or low-income population percentage of the affected area is 
meaningfully greater than the minority population percentage in the general population or 
other appropriate unit of geographic analysis (CEQ 1997). This EIS uses the second option 
(the minority or low-income population percentage of the study area is meaningfully greater 
than the minority or low-income population percentages of Cache County). Since CEQ’s 
guidelines do not define meaningfully greater, this EIS considers percentages of at least 
10 percentage points higher than the county percentages to be meaningfully greater. 


What is environmental justice? 


Environmental justice means that 
all populations are provided the 
opportunity to comment before 
decisions are rendered on, are 
allowed to share in the benefits of, 
are not excluded from, and are not 
affected in a disproportionately 
high and adverse manner by 
government programs and 
activities affecting human health 
or the environment. 
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4.3.2.1 Minority Populations 


A minority population is any readily identifiable group of 
minority persons who live in geographic proximity to a 
project area. The minority population of the study area is 
about 9.8%, which is lower than the minority population 
of Cache County (10.3%). The population in the study 
area is predominantly white and not Hispanic. Specific 
information about minority populations in the study area 
is included in Appendix C4, Demographics and 
Environmental Justice. 


NRCS reviewed available information about minorities in the study area to identify potential 
minority populations. According to this information, areas in the southwestern corner of the 
study area and the western part of the study area between about 400 East and 1200 East north 
of about 1500 North and south of about 1800 North have meaningfully greater percentages of 
minorities than the rest of the study area. These areas are not contiguous, so collectively they 
do not appear to form a defined minority community. 


4.3.2.2 Low-Income Populations 


A low-income household is one that has a median 
household income at or below the poverty guideline set 
by the U.S. Department of Health and Human Services 
(HHS). A low-income population is any readily 
identifiable group of low-income persons who live in 
geographic proximity to a project area. Specific 
information about minority populations in the study area 
is included in Appendix C4, Demographics and 
Environmental Justice. 


NRCS reviewed HHS and U.S. Census information about 
low-income populations. In summary, all Census block 
groups had a median household income above the HHS 1999 poverty guideline for a three-
person household. However, the overall study area has a higher percentage of people living in 
poverty than does Cache County as a whole. Areas with a proportion of people living in 
poverty that is at least 10 percentage points higher than the county average are concentrated 
west of 1200 East and south of 1400 North in Logan. The block groups in this area include 
areas outside the study area and student housing associated with USU. 


What are census tracts, blocks, 
and block groups? 


Census data are reported for larger 
geographic areas called census 
tracts and smaller areas within the 
census tracts called blocks. A 
block group is a cluster of census 
blocks having the same first digit 
of their four-digit identifying 
numbers within a census tract. 


 


What is a minority population? 


A minority population is any 
readily identifiable group of 
minority persons who live in 
geographic proximity to a project 
area. 
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4.3.3 Economics 


This section describes the economic conditions in Cache County and the study area. The data 
presented are primarily at the county level, but city-level data are provided where available. 


4.3.3.1 Employment 


Cache County’s economy is diverse but has traditionally been an agriculture-based economy. 
Because Logan is the largest city, most of the largest employers in Cache County are in 
Logan. Table 4-5 summarizes the changes in average employment and the number of 
businesses in Cache County between 2004 and 2009.  


Table 4-5. Employment and Businesses in Cache 
County in 2004 and 2009 


Employment 
Characteristic 2004 2009 Percent Change 


Employees 46,886 49,032  4.6% 
Businesses 3,033 3,220  6.2% 


Source: Utah Department of Workforce Services 2010 


The services sector is the largest employer in Cache County and accounts for about 31% of 
the county’s workforce, while the government sector accounts for 24% of the workforce. The 
large size of the Cache County government workforce is primarily due to USU, which 
employs about 6,000 people in Logan. Table 4-6 lists the largest employers in Cache County 
as reported by the Utah Department of Workforce Services. The manufacturing and trade/
transportation/utilities sectors are also large employers in Cache County and together 
accounted for about 35% of the jobs in the county in 2009.  


Table 4-6. Largest Employers in Cache County  


Employer Industry Employees 


USU Higher education 5,000–6,900 
Cache School District Public education 1,000–1,999 
Icon main plant Sports equipment 


manufacturing 
1,000–1,999 


JBS Swift Company, Inc. Meat packing/manufacturing 1,000–1,999 
Logan Regional Hospital Hospital  1,000–1,999 
City of Logan Local government 500–999 
Logan School District Public education 500–999 
Schreiber Foods Cheese manufacturing 500–999 
Wal-Mart Retail 500–999 


Source: Utah Department of Workforce Services 2010 
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Despite the national recession, Cache County has had a modest increase in employment in 
recent years. Although the unemployment rate in 2010 rose to as much as 5.6%, 
unemployment in Cache County is considerably below the State and national averages (Utah 
Department of Workforce Services 2010). 


4.3.3.2 Taxes 


The study area is primarily made up of land within the incorporated limits of Logan. The City 
is mainly dependent on a sales tax, which provided 27% of the City’s total revenues in 2009, 
for municipal revenue (City of Logan 2009). Sales taxes from retail sales are mainly generated 
within the commercial districts of the city, which are on the west side of the study area. 


Other taxes collected in the study area include property taxes based on the market value of 
land, buildings, and personal property such as motor vehicles. Actual tax revenues are based 
on the value of real property and personal property, both of which have risen in recent years 
(Table 4-7). Between 2004 and 2009, the value of real and personal property (excluding 
motor vehicles) increased by 53% in Logan and 70% overall in Cache County. 


Table 4-7. Real and Personal Property Value in the 
Study Area 
in millions 


Jurisdiction 2004 2009 Percent Change 


Logan $1,431.8 $2,186.0 53% 
North Logan $328.0 $599.4 83% 
Hyde Park $100.6 $200.8 100% 
Cache County $3,244.3 $5,521.0 70% 


Source: Utah State Tax Commission 2010 
Property values in this table exclude values of motor vehicles. 


4.3.3.3 Agricultural Production 


According to the 2007 Census of Agriculture, Cache County supports 143,716 acres of 
cropland, 80,236 acres of which are irrigated (USDA NRCS 2007b). The total market value 
of crops in 2007 on both dry and irrigated land in the county was $24.3 million, or about 
$169/acre on average. The market value of irrigated crops in Cache County was estimated to 
be $342.36/acre in 2009 (Appendix C3, NRCS Economic Analysis Calculations). 


Although most of the study area is built out, it is also a productive agricultural area and 
depends on irrigation water from the LN and LHPS Canals. In total, the study area contains 
about 5,140 acres. About 970 acres are estimated to be in cropland or pasture land (Utah 
Division of Water Resources 2009). Agricultural production is further discussed in Section 
4.4.1, Agriculture. 
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4.3.4 Recreation 


Recreation resources include parks and trails and other resources commonly used for 
developed or dispersed recreation such as a golf course and National Forest System land. The 
resources discussed in this section are shown in Figure 4-2. Other community resources are 
discussed in Section 4.3.1, Community Resources. 


4.3.4.1 Parks and Open Spaces 


There are 18 public parks in the study area, 16 in Logan and two in North Logan. Table 4-8 
(which follows Figure 4-2) lists the acreages and locations of these parks as well as the 
amenities that each park provides. In addition to the public parks, there are several small 
private parks and open spaces throughout the study area that are part of subdivision develop-
ments or that are associated with churches. National Forest System land in Logan Canyon and 
in the southern study area foothills also provides open space for public recreation use. 
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Figure 4-2. Recreation Resources in the Study Area 
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Table 4-8. Public Parks and Open Spaces in the Study Area 


Resource Name Size (acres) Amenities Location 


Logana    


Morningside Park 1  Picnic areas and playgrounds 450 East 1150 North 
Adams Park 5  Picnic areas and playgrounds 550 North 500 East 
Jens Johansen Park 2.6  Picnic areas and playgrounds 850 East 100 North 
River Hollow Park 4.3  Picnic areas and playgrounds 10 River Park Drive 
Sumac Park 0.25  None 1020 Sumac Drive 
The Point 0.10  View area Mountain Road & Cliffside Drive 
Quail West Park and 


open space 
0.54  Trails 1473 Quail Way 


Quail Bluff Park 0.25  View area 1569 Quail Way 
Canyon Entrance Park 


(at First Dam) 
3.27  Picnic areas, trails, wildlife viewing, and fishing  US 89 & Canyon Road 


Ray Hugie Hydro Park 3  Picnic areas, playgrounds, wildlife viewing, and 
fishing  


US 89 & Canyon Road 


Harris Park and Nature 
Preserve 


70  Trails and fishing  Dry Canyon 


Hillcrest Park 5.08  Sports fields  900 North 1500 East 
Lundstrom Park 13.33  Picnic areas, playgrounds, sports fields, and trails 1600 East 1350 North 
Cliffside Open Space 35 None Cliffside Drive 
Deer Pen Property 82 None East and west of Aspen Drive 
Second Dam Park 2.02 Picnic areas, trails, wildlife viewing, and fishing US 89 at Second Dam 


North Loganb    


Elk Ridge Park 24 Picnic areas and sports fields 1100 East 2500 North 
Memorial Park 37.3 Walking paths, picnic areas; adjacent to city cemetery East of LHPS Canal south of 


2500 North 


Sources: City of Logan, no date; City of North Logan 2003, 2010b 
a All resources in Logan are owned and managed by the City of Logan. 
b All resources in North Logan are owned and managed by the City of North Logan. 


4.3.4.2 Designated Trails 


Designated trails in the study area (Figure 4-2) include the Bonneville Shoreline Trail in 
Logan and North Logan, Boulevard Trail in Logan, Riverside Trail in Logan, and Stroud 
Trail in North Logan. The study area also includes some informal trails, which are discussed 
in Section 4.3.4.3, Other Recreation Resources. 


The Bonneville Shoreline Trail is a regional trail that is about 103 miles long and runs from 
North Logan south to Mapleton in Utah County. When it is fully developed, the trail will run 
for about 280 miles from the Idaho border south to Santaquin, Utah. The segment of the trail 
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in the study area runs from the Logan Canyon trailhead north to the Green Canyon trailhead, 
a distance of about 2 miles. This section of the trail is managed by the City of Logan. Due to 
its proximity to urban areas and USU, this section of the Bonneville Shoreline Trail is heavily 
used. The Bonneville Shoreline Trail crosses the LHPS Canal near the mouth of Logan Canyon. 


The Boulevard Trail begins in the southwest corner of the study area and runs southwesterly 
out of the study area along Canyon Boulevard. The trail segment that is in the study area 
(between about 450 East and 550 East) includes a walkway, park strip, landscaping, and 
decorative safety fencing (City of Logan 2010d). 


The Riverside Trail runs along the Logan River from the mouth of Logan Canyon to the 
Spring Hollow Campground, which is about 4.2 miles upstream. The trail is cooperatively 
managed by the Logan Ranger District of the USFS Uinta-Wasatch-Cache National Forest 
and the City of Logan. The Riverside Trail passes the Stokes Nature Center, a community 
facility that is operated as a private venture. 


The Stroud Trail starts at the corner of 1200 East and 2300 North and is 400 feet long. It links 
directly to Elk Ridge Park (City of North Logan 2009). 


The City of Logan is proposing to construct four to five trails that will link Lundstrom Park 
with the Bonneville Shoreline Trail using the Deer Pen Property. This project was scheduled 
to be completed by the end of 2010 (City of Logan 2010e). 


The City of North Logan currently identifies canal trails along the LN and LHPS Canals on 
its Trails Master Plan Map (City of North Logan 2003). This map shows a future trail 
network throughout the city (City of North Logan 2010c). Many of the proposed future trails 
are along existing streets in the study area, including 1500 North, 1900 North, 2300 North, 
2500 North, 3100 North, 1200 East, and 1600 East. 


4.3.4.3 Other Recreation Resources 


The Logan Golf & Country Club, an 18-hole golf course, is located at 710 North 1500 East at 
the mouth of Logan Canyon. In addition to serving golfers, the Logan Golf & Country Club 
also offers a fitness center, a loop track for cross-country skiing, and children’s activities. 


The study area includes part of the Uinta-Wasatch-Cache National Forest. Overall, the Forest 
covers about 2.1 million acres, but only about 620 acres are in the study area. This section of 
the Forest is managed as part of the Logan Ranger District, the headquarters of which are 
located on US 89 at the mouth of Logan Canyon. The headquarters include a visitors’ center. 
In addition to the Riverside Trail described above, the Uinta-Wasatch-Cache National Forest 
manages a trailhead parking area on US 89 just below Second Dam. The Stokes Nature 
Center operates under a special-use permit on National Forest System land along the river in 
the study area. 


Logan residents and USU students use open areas and fields on the main USU campus for 
informal recreation. Other informal recreation activities in the study area include floating in 
the canals (especially segments of the LHPS Canal) using inner tubes, wading in the canals, 
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and hiking and mountain biking along the canals. Many residents of communities in and near 
the study area consider these recreation opportunities an important community resource. 
However, the entities that manage the land on which the canals are located and the irrigation 
companies that operate the canals have not authorized recreation use of the canal alignments. 
Many segments of the canals are posted with No Trespassing signs. 


Cache County does not have formal plans to establish trails along the canal easements but has 
stated that it supports future use of the canal alignments as greenways, or linear parks, for 
recreation use and aesthetic appreciation (December 7, 2010, letter to Bronson Smart from 
Cache County Corporation in Appendix B, Agency Correspondence). These linear parks 
would probably be landscaped and have multi-use trails. 


The City of Logan identifies a future trail along the LN Canal between the point where 
Canyon Road crosses the LN Canal and about 400 North, where the future trail would 
connect into an existing trail coming in from the west. The City of North Logan also 
identifies trails along the LN Canal and the LHPS Canal in areas under its jurisdiction. 


4.3.5 Scenic Beauty and Landscape Resources 


This section describes the appearance of the study area, including landscape resources along 
the alternative alignments where new construction would occur. NRCS guidance (General 
Manual Title 190, Part 410.24) states that contributions to scenic beauty are a normal product 
of NRCS’s work. The guidance states that emphasis is given to soil and water conservation 
measures that contribute to productive and efficient agriculture, increase the attractiveness of 
rural America, and are in line with the goals and objectives of the nation’s conservation 
districts. 


Landscape resources are features or elements (landforms, buildings, water, and vegetation) 
that lead to an overall impression of the physical appearance and context of an area. A 
landscape with a high visual quality can generate emotional effects in a viewer that link to 
sense of place and quality of life. A positive perceived value of special and unique physical 
elements can be defined as scenic beauty. 


The study area includes Logan Canyon, most of which is Federally owned and managed by 
USFS as part of the National Forest System. The rest of the study area is in western Cache 
Valley, which has been historically altered through Euro-American settlement and 
agricultural production. The existing canal system was originally developed to support 
settlement and agricultural production and continues to support these uses throughout the 
study area. As the study area continues to transition from rural, agricultural uses to urbanized 
uses, the existing landscape elements will also change. 


The canal maintenance roads are used as recreation trails through some residential areas in 
the study area, especially in Logan. The presence of the open channel with flowing water is 
considered an amenity by many residents because it provides a unique characteristic in an 
area where there are no naturally flowing waterways. However, some residents who live 
along the canals consider the open canal a hazard for small children and a safety concern. 
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4.3.5.1 Logan Canyon (National Forest System Land) 


The 2003 Revised Forest Plan for the Wasatch-Cache National Forest uses the Scenery 
Management System (SMS) as a management tool to address landscape resources within the 
Forest. The part of the study area that is in the Forest falls under Management Prescription 
Category 2.5–Forest Service Scenic Byways and Management Prescription Category 4.5–
Developed Recreation Areas along Scenic Byway Corridors. 


The Revised Forest Plan identifies the Landscape Character Theme for land adjacent to 
US 89 in Logan Canyon as Developed Natural Appearing with a High Scenic Integrity 
Objective. Users of Developed Natural Appearing areas are attracted to the natural-appearing 
landscape but desire a moderate to easy interaction with the landscape through the use of 
amenities. The Revised Forest Plan identifies the Concern Level, which is a measure of the 
degree of public importance placed on how landscapes are viewed from travelways and use 
areas, as Concern Level 1 (Scenic Byways) (USFS 2003). 


This Landscape Character Theme recognizes that there are roads, developed recreation 
facilities, and concentrated-use areas and that Forest visitors are attracted to the natural-
appearing landscape but want amenities that provide access. The High Scenic Integrity 
Objective indicates that USFS intends to treat the landscape elements adjacent to US 89 in 
Logan Canyon in such a way that the landscape character appears intact. The Revised Forest 
Plan states that deviations from the elements must repeat the form, line, color, and texture of 
the natural elements at a scale that prevents the deviated elements from being dominant. 


The part of Logan Canyon in the study area that is part of the Uinta-Wasatch-Cache National 
Forest is along US 89, a Federal and State scenic byway. The LHPS Canal POD is located on 
the Logan River just downstream of a small recreation parking area and trailhead. The LHPS 
Canal conveys water from the POD under US 89 to the northwest with fencing surrounding 
the open channel. The open channel borders US 89 for a short distance before the road 
descends and falls away from the canal. The canal alignment follows the slope contour 
upslope of US 89 through the lower part of Logan Canyon for about 1.5 miles. About 1 mile 
of canal is located on National Forest System land. The canal cannot be seen from the road, 
but a bench in the slope above US 89 can be seen from sections of US 89 and from a trail that 
follows the south side of the Logan River (Photo 4-1). 
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Photo 4-1. LHPS Canal on hillside above US 89 in Logan Canyon 


4.3.5.2 Cache Valley 


Logan 


Both the LN and LHPS Canals are integrated with residential and recreational developments 
through Logan. The LN Canal traverses the Logan Bluff and then travels through a residential 
area. The LHPS Canal is incorporated as a water feature into the landscape through the Logan 
Golf & Country Club before weaving through a residential area and passing the eastern edge 
of Lundstrom Park. 


Through the residential areas of Logan, there is very little visual distinction between the 
alignments for both canals and the surrounding neighborhoods. In most areas, the canals and 
associated access roads have been incorporated into residential landscaping and backyard 
features. The canal maintenance roads are used as recreation trails through some residential 
areas of the city. However, the canal maintenance roads in some areas have been posted with 
No Trespassing signs by the irrigation companies, since the access roads are not managed or 
designated for public use. 


Photo 4-2 through Photo 4-5 show representative landscapes along the canals in Logan. 
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Photo 4-2. Canal through a residential area in Logan 


 


 
Photo 4-3. Canal maintenance road in Logan posted for no trespassing 
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Photo 4-4. Canal maintenance road in Logan used as a trail 


 


 
Photo 4-5. Canal incorporated into the urban community in Logan 
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North Logan and Unincorporated Areas of Cache County 


As the canals traverse north into and through North Logan, the developed residential areas 
transition into very low-density residential and agricultural areas. The dirt-surface canal 
maintenance roads are also used as recreation trails through some very low-density residential 
areas in North Logan. In some areas of North Logan, these maintenance roads have been 
posted with No Trespassing signs by the irrigation companies since the roads are not 
managed or designated for public use. 


The visual landscape elements of the canal alignments vary greatly with differing land-
management practices through agricultural areas in North Logan and unincorporated areas of 
the county. The alignments have a more dominant visual characteristic through some areas, 
while in other areas the canal features mimic agricultural fields. On some properties, the 
canals are bordered by large cottonwood trees and willows, while on other properties the 
canals do not have bordering vegetation, and farmed crops extend to the canal edges. 


Photo 4-6, Photo 4-7, and Photo 4-8 show representative landscapes in the North Logan and 
Cache County parts of the study area. 


 
Photo 4-6. Canal through agricultural land with little to no landscape elements 
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Photo 4-7. Canal through agricultural land with some landscape elements 


 


 
Photo 4-8. Canal with more distinguishable landscape elements 
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4.3.6 Energy 


4.3.6.1 Electricity Generation in the Study Area 


The Logan City Light and Power Department can generate up to 10% of its residents’ power 
demand using three City-operated power plants. Logan’s peak power demand occurs in the 
summer months and averages about 90,000 kilowatts (kW) (City of Logan 2011). Rocky 
Mountain Power (a business unit of PacifiCorp) provides the remaining power for Logan and 
also provides electricity service to North Logan, Hyde Park, and unincorporated areas of 
Cache County in the study area. 


Logan City Light and Power’s Hydro 2 and Hydro 3 facilities rely on water in the Logan 
River to generate power. Hydro 2, which is capable of generating a peak of about 5,500 kW, 
is located between the LHPS Canal and LN Canal PODs at the mouth of Logan Canyon. 
Hydro 3 is located just above Second Dam (upstream of the LHPS Canal POD) and is 
capable of generating 1,300 kW. Currently, Logan City Light and Power takes water used for 
Hydro 2 at Second Dam, which is above the LHPS Canal POD, and returns the water to the 
river at First Dam above the LN Canal POD. Figure 3-11, Logan River Diversions, shows the 
location of Hydro 2 and how it integrates with the river and PODs for the LN Canal and 
LHPS Canal. During times of peak summer demand, Hydro 2 generation averaged about 
3,000 to 4,000 kW from 2005 to 2009, which was about 3% to 4% of the peak demand in 
Logan. 


Rocky Mountain Power provides service to customers in Idaho, Utah, and Wyoming. Rocky 
Mountain Power’s parent corporation, PacifiCorp (which provides service to California, 
Oregon, and Washington through Pacific Power), generates 10,483 MW (megawatts) using 
78 different facilities (Rocky Mountain Power 2010a). In northern Utah, PacifiCorp generates 
electricity using thermal plants. PacifiCorp operates a hydroelectric facility in southeastern 
Idaho and a number of wind plants in eastern Wyoming. All of these facilities are connected 
through an extensive transmission system to provide service in and around the study area 
(Rocky Mountain Power 2010b). 


4.3.6.2 Energy Requirements for Canal Operation 


The LN and LHPS Canals are gravity systems that originate at the Logan River. Prior to the 
2009 landslide, LN Canal shareholders upstream of about 1500 North used gravity to deliver 
water to their properties (HDR Engineering, Inc. 2010). Shareholders downstream of 1500 
North collectively used about 1,000 horsepower for 8 hours each day over the 6-month 
irrigation season to deliver water to their properties. Pumping provides the necessary pressure 
to operate sprinkler irrigation systems. Individual shareholders are responsible for operating 
and maintaining the pumps. 


The pumps used by shareholders are gas/diesel or electric. For electric pumps, the power 
supplier varies depending on where the pump is located. The amount of power required to 
operate the pumps depends on the pump size and the area being irrigated. 
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4.4 Natural Resource Conditions 


4.4.1 Agriculture 


This section describes the existing agricultural environment in the study area. In general, 
agricultural uses are concentrated in the northern half of the study area. This section begins 
with an agricultural “snapshot” and then describes prime farmland, farmland of State and 
local importance, and water available for agriculture. 


4.4.1.1 Agricultural Snapshot 


Cache County is one of the primary agricultural production regions in the state. Agriculture 
plays a large part in Cache County’s economy, and the county ranks as one of the highest 
contributors of agricultural products in the state (USU Extension 2005). The majority of the 
farming within the county is done in the northern end near the Idaho border, the west-central 
part of the valley, and the extreme southern end. The majority of all grazing in the county is 
done in the south end of the valley. 


Cache County contributes beef, milk, and cheese products from various production and 
processing facilities. In both 2004 and 2007, Cache County led the state in barley production. 
The 2007 Census of Agriculture found that there were 251,550 acres in farms or ranches in 
the county with an average size of 211 acres. About 57% of the county’s land in farms is 
cropland, while another 35% is pasture (USDA NRCS 2007a). Between 2002 and 2007, 
Cache County gained almost 5,000 acres of land in farms, and the market value of inventory 
sold (crop sales plus livestock sales) increased by 41% (USDA NRCS 2007a). 


Cache County producers raise various crops. According to the 2007 Census of Agriculture, 
the top five crop items in Cache County were forage (typically hay and haylage, grass silage, 
and greenchop), wheat for grain, barley for grain, corn for silage, and safflower, while the top 
five livestock inventory items were colonies of bees (second in the state), chickens for eggs, 
cattle and calves, mink and their pelts, and hogs and pigs (USDA NRCS 2007a). 


An increasing number of farmers are starting to grow safflower because the majority of its 
water requirements occur early in the season when there is more water available. After the 
water-dependent stage, the crop needs very little water to mature. Safflower is also used to 
break weed and disease cycles in cereal crops (WSU 2001). 


4.4.1.2 Cropland in the Study Area 


In general, agricultural uses are concentrated in the northern half of the study area (Figure 
4-3). Farmland in the study area is used for cultivation (cropland), livestock grazing, and dry 
pasture. For the most part, active agricultural production in the study area focuses on 
irrigated crops (such as alfalfa and grain) and irrigated pasture land. Crops are frequently 
rotated; therefore, while these data provide an accurate picture of irrigated cropland in the 
study area, they might not reflect the most current crop pattern. 
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Figure 4-3. Cropland and Farmland in the Study Area 
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A large portion of the irrigated land in the study area is categorized as urban grass and 
parks. This category is included in Table 4-9 for two reasons. First, some types of urban 
water uses (primarily for parks, golf courses, and landscaping) affect the amount of water 
available for agriculture. Second, as shown in the table, in 2009 the largest water-related 
land-use type in the farmland study area was urban (Utah Division of Water Resources 2009, 
2010a). 


Table 4-9. Cropland or Farmland 
in the Study Area in 2009 


Crop or Farmland Type Acres 


Irrigated Crop or Farmland 


Alfalfa 273.04 
Corn 0.94 
Grain 100.71 
Grass hay 63.53 
Orchard 3.43 
Other horticulture 5.98 
Other vegetables 1.47 
Pasture 174.07 
Sorghum 1.55 
Total irrigated 624.72 


Non-irrigated Crop or Farmland 


Fallow-irrigated land 16.92 
Dry grain/seeds 80.88 
Dry idle 112.55 
Dry pasture 36.42 
Dry safflower 24.43 
Idle-irrigated land 72.71 
Total non-irrigated 343.91 


Urban 


Urban grass/parks 360.50 
Total urban 2,923.44 


Total of all types 3,892.07 


Source: Utah Division of Water Resources 2009 


4.4.1.3 Prime Farmland 


The Federal Farmland Protection Policy Act (FPPA) defines prime farmland as land that has 
the best combination of physical and chemical characteristics for producing food, feed, 
forage, fiber, and oilseed crops and is available for these uses. The land must have the soil 
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quality, growing season, and moisture supply needed to economically produce sustained high 
yields of crops when treated and managed (including water management) according to 
acceptable farming methods (Utah Agricultural Experiment Station 1983). 


The FPPA also defines unique farmland, which is land other than prime farmland that is used 
for the production of specific high-value food and fiber crops. The study area does not 
include any farmland that is designated as unique. 


Table 4-10 shows that the study area contains about 25 acres of prime farmland. It should be 
noted that 99% of the study area is in the incorporated limits of Logan and North Logan and, 
therefore, the acreage shown for prime farmland is low. NRCS distinguishes between two 
types of prime farmland: “prime when irrigated” and “prime when irrigated and drained.” 
According to NRCS, the only prime farmland in the study area is “prime when irrigated” and 
is located just west of the LN Canal between about 2700 North and 3100 North.  


Table 4-10. Specially Designated 
Farmland in the Study Area 


Farmland Designation Acres 


Prime (when irrigated) 25.4 
Unique 0.0 
Local importance 0.0 
Statewide importance 6.3 


Total 31.7 


Source: USDA NRCS 2007b 


4.4.1.4 Farmland of Statewide and Local Importance 


Farmland of statewide importance is classified by NRCS as farmland of lesser quality than 
prime or unique farmland that has the soil, water supply, and other characteristics that, with 
good management, yield productive crops (Utah Agricultural Experiment Station 1983). 
Based on consultation with NRCS, the study area contains about 6 acres of farmland of 
statewide importance, all of which is in the same area as the prime farmland in the northern 
end of the study area (Table 4-10 above). 


Farmland of local importance is either currently producing crops or has the capability to 
produce crops. Farmland of local importance is land other than prime farmland, unique 
farmland, or farmland of statewide importance. This land can be important to the local 
economy due to its productivity. It does not include publicly owned land for which there is an 
adopted policy preventing agricultural use. Based on consultation with NRCS, the study area 
contains no farmland of local importance (Table 4-10 above). 
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4.4.1.5 Water Available for Agriculture 


Cache County is one of the largest agricultural producers in Utah, and over 70% of the 
county’s water is used for irrigation. At least 60% of the land in Cache Valley is irrigated, 
and over 75% is used for agriculture. The primary use for the county’s water is irrigation 
using both the flood and sprinkler methods of watering (Gong and others 2009). About 75% 
of the irrigation water available in Cache County is from river water and runoff. The rivers 
most used for irrigation are the Cub, Logan, and Blacksmith Fork. Reservoirs in the area 
contribute another 15%, while deep wells provide the remaining 10% of needed irrigation 
water (USU Extension 2005). 


Before the 2009 landslide, 76% of the 3,279 LN Canal shares were used for agriculture. 
About 33% of the 1,996.6 LHPS Canal shares have historically been used for agriculture. As 
shown in Table 4-9 above, urban (non-agricultural) uses account for about 361 acres of 
irrigated land in the study area. Since the 2009 landslide, shareholders in both canals have 
received about 50% of their water. This reduction has affected both agricultural and non-
agricultural irrigators who rely on both canal systems. 


4.4.2 Biological Resources 


This section describes the typical vegetation and wildlife in the study area (including 
migratory birds, big game, and noxious weeds). Special-status species are discussed in 
Section 4.4.3, Special-Status Species. 


4.4.2.1 Vegetation 


The canals in the study area cross four basic vegetated 
land types: riparian by the Logan River diversion 
structures, arid canyon slope in Logan Canyon along the 
LHPS Canal, urban landscaped, and agricultural. 


The riparian habitat by the Logan River diversion 
structures is the smallest habitat area in the study area and 
consists of only the immediate area surrounding the 
diversion structures, including the bank and channel area 
of the river. The vegetation noted during site visits to this area includes species such as 
coyote willow (Salix exigua), box elder (Acer negundo), Rocky Mountain maple (Acer 
glabrum), red-osier dogwood (Cornus stolonifera), rubber rabbitbrush (Ericameria 
nauseosa), horsetail (Equisetum spp.), and poison ivy (Toxicodendron rydbergii). The 
reaches of the Logan River in the canyon upstream and downstream of the LHPS Canal POD 
and in the study area support a narrow riparian corridor. 


What is riparian habitat? 


Riparian habitat is habitat along a 
river, stream, canal, or other 
waterway. Riparian habitat 
provides different habitat than the 
surrounding upland areas. 


 







 Chapter 4: Affected Environment 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 4-31 
 


Riparian habitat conservation areas (RHCAs) include traditional riparian corridors, wetlands, 
intermittent streams, and other areas on National Forest System land that help maintain the 
integrity of aquatic ecosystems. USFS places RHCAs into four classes: 


• Category 1, Fish-Bearing Streams: The stream and the area on either side of the 
stream extending from the edges of the active stream channel to 300 feet slope 
distance (600 feet, including both sides of the stream channel). 


• Category 2, Permanently Flowing Non-Fish-Bearing Streams: The stream and 
the area on either side of the stream extending from the edges of the active stream 
channel to 150 feet slope distance (300 feet, including both sides of the stream 
channel). 


• Category 3, Ponds, Lakes, Reservoirs, and Wetlands Greater Than 1 Acre: 
The body of water or wetland and the area to 150 feet slope distance from the 
edge of the maximum pool elevation of constructed ponds and reservoirs or from 
the edge of the wetland, pond, or lake. 


• Category 4, Seasonally Flowing or Intermittent Streams, Wetlands Less Than 
1 Acre, Landslides, and Landslide-Prone Areas: This category includes 
features with high variability in size and site-specific characteristics. At a 
minimum, the interim RHCAs must include landslides and landslide-prone areas 
100 feet slope distance in watersheds containing Bonneville or Colorado River 
cutthroat trout, and 50 feet slope distance for watersheds not containing 
Bonneville or Colorado River cutthroat trout. 


Based on this classification system, the reach of the Logan River on National Forest System 
land in the study area is considered a Category 1 stream because it is fish bearing. The 
600-foot area for the entire length of the river in the study area that is on National Forest 
System land includes US 89, a paved highway on the right side of the river when looking 
downstream, and a developed recreation trail on the left side of the river when looking 
downstream. In no case is the riparian area along this reach of the Logan River fully intact in 
the 600-foot RHCA area. 


In Logan Canyon, vegetation along the south-facing, arid 
canyon slope is sparse with areas of loose talus slopes 
and rocky outcrops. The species noted during site visits to 
this area include species such as rubber rabbitbrush, big 
sagebrush (Artemisia tridentata), juniper (Juniperus 
spp.), dog rose (Rosa canina), smooth brome (Bromus 
inermis), western white clematis (Clematis ligusticifolia), and other grasses and forbs (broad-
leaved flowering plants), with mesic species such as box elder and coyote willow present 
right along the canal edge. 


What is a talus slope? 


A talus slope is a slope formed by 
an accumulation of rock debris. 
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Outside the canyon, both canals pass through the human-
made vegetated land types of urban landscaped and 
agricultural. Urban landscaped areas consist of golf 
courses, parks, university landscaping, residential yards, 
and the hillside slope along Canyon Road (below SR 89). 
The species noted during site visits to this area include 
some native species such as Fremont cottonwood 
(Populus fremontii), box elder, coyote willow, red-osier 
dogwood, and crack willow (Salix fragilis). 


A variety of other, introduced species or planted cultivars also are found in urban landscaped 
areas. These non-native species include honeylocust (Gleditsia triacanthos), Austrian pine 
(Pinus nigra), maples (Acer spp.), and dog rose. Herbaceous species found in these areas 
include Kentucky bluegrass (Poa pratensis), reed canarygrass (Phalaris arundinacea), 
Johnsongrass (Sorghum halepense), orchardgrass (Dactylis glomerata), burdock (Arctium 
minus), white sweetclover (Melilotus alba), goatsrue (Galega officinalis), Canada thistle 
(Cirsium arvense), curly dock (Rumex crispus), Canada goldenrod (Solidago canadensis), 
and a variety of planted or escaped, exotic landscaped species in the yards immediately 
adjacent to the canals. Areas that have hillside seeps upslope of the LN Canal along Canyon 
Road support mesic tree and herbaceous species. During site visits to the area, mosses were 
noted growing just above and on the walls of the canal where the seep water flows into the 
canal. 


Many of the same species are present along the canals in agricultural areas as in the 
residential areas. However, site visits indicate that hay crops such as alfalfa or grass hay 
(Festuca spp.) or annual crops such as wheat and safflower are present instead of more 
typical landscaped species. Some agricultural areas are also being used as pasture. Plant 
species present in pastures include many of the same weedy species along the canals but also 
pasture grasses such as meadow fescue (Festuca pratensis). 


4.4.2.2 Aquatic Wildlife Species 


The Logan River, which flows into and through the study area, supports communities of 
aquatic wildlife species of fish and aquatic invertebrates. Fish species include Bonneville 
cutthroat trout (Oncorhynchus clarkia utah), which is a State of Utah sensitive, native species 
(discussed in Section 4.4.3.2, ESA Candidate, State Sensitive, and Conservation Agreement 
Species), along with other native species such as mountain whitefish (Prosopium 
williamsoni), mottled sculpin (Cottus bairdii), and Paiute sculpin (Cottus beldingii). Non-
native fish present in this reach of the river include brook trout (Salvelinus fontinalis), brown 
trout (Salmo trutta), and rainbow trout (Oncorhynchus mykiss). Invertebrates include aquatic 
snails (such as Physella spp., Pyrgulopsis spp., and Stagnicola spp.), worms, aquatic insects, 
and immature life stages of insects such as stoneflies, caddisflies, mayflies, midges, 
horseflies, and black flies (Utah Division of Wildlife Resources 2010). 


What are mesic species? 


Mesic species are those that 
require a moderate amount of 
water, as compared to hydric 
(high-water) or xeric (low-water) 
species. 
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The non-native brown trout dominates the lower Logan River, including the reach of the river 
in the study area between First and Second Dams. According to USFS (Chase 2011), the 
existing fishery appears to be maintained by fish moving from higher in the Logan River into 
the reach between First and Second Dams and then becoming isolated within this reach. 
Currently, once fish are in this reach, they cannot move back up above Second Dam. Since 
there is very little spawning habitat within this reach, there is little recruitment of young fish 
(Chase 2011). Utah Division of Wildlife Resources records show that the Division stocks the 
reach of the river in the study area with rainbow trout. 


Fishery habitat between First and Second Dams has been affected by several factors. In 1960, 
much of the river within this reach was displaced during road construction that resulted in a 
channelized river course, a highly confined channel on both banks, and an average gradient of 
about 3.5%. During the irrigation season, in-stream flow through this reach is highly variable 
due to a number of permitted diversions (Chase 2011). Diversion structures along the river 
are generally not screened to exclude fish, so fish can enter water-delivery systems such as 
irrigation canals. 


Currently, a short section of the Logan River beginning just below the LHPS Canal POD is 
dewatered at times during the irrigation season. It is not known how far below the LHPS 
Canal POD the stream is dewatered. However, at some point below the LHPS Canal POD, 
water seeps into the Logan River from groundwater, springs, canal water loss (seepage), and 
other sources and helps to support the fishery between the LHPS Canal POD and First Dam 
during the late summer months (Chase 2011). 


Because they carry irrigation water only from April through October of each year, the LN and 
LHPS Canals do not support a fishery or long-lived aquatic invertebrate populations. The 
canals do not contain favorable habitat characteristics such as diversified substrate, channel 
morphology, and strong riparian habitat that would support invertebrate populations. The 
aquatic stage of the life cycle of common short-lived invertebrates such as mosquitoes and 
mayflies is probably completed in the canals during the irrigation season. 


4.4.2.3 Terrestrial Wildlife Species 


The non-urbanized parts of the study area support a community of terrestrial wildlife species. 
Wildlife groups include small mammals, invertebrates, reptiles, amphibians, birds (see the 
section titled Birds on page 4-34), and larger, big-game mammals (see the section titled Big 
Game on page 4-35). Terrestrial habitats in the study area that are used by these wildlife 
species include canyon slopes and foothills, riparian areas, and agricultural and recreation land. 


Information about small to mid-sized mammals that could be present in the study area is 
based on professional knowledge, existing information about species distribution in Utah 
(Utah Division of Wildlife Resources 2010), and the types of habitats present. Small to mid-
sized mammals that are probably present in the study area include species such as deer mouse 
(Peromyscus maniculatus), house mouse (Mus musculus), western harvest mouse 
(Reithrodontomys megalotis), little brown myotis (Myotis lucifugus), long-eared myotis 
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(Myotis evotis), silver-haired bat (Lasionycteris noctivagans), big brown bat (Eptesicus 
fuscus), Townsend’s big-eared bat (Corynorhinus townsendii), fringed myotis (Myotis 
thysandodes), long-legged myotis (Myotis volans), hoary bat (Lasiurus cinereus), western 
small-footed myotis (Myotis ciliolabrum), meadow vole (Microtus pennsylvanicus), striped 
skunk (Mephitis mephitis), mountain cottontail (Sylvilagus nuttalli), black-tailed jackrabbit 
(Lepus californicus), least chipmunk (Neotamias minimus), long-tailed weasel (Mustela 
frenata), northern raccoon (Procyon lotor), coyote (Canis latrans), bobcat (Lynx rufus), and 
red fox (Vulpes vulpes). 


Along the canals, rivers, and streams, mammal species such as American beaver (Castor 
canadensis), muskrat (Ondatra zibethicus), northern river otter (Lontra canadensis), and 
nutria (Myocastor coypus) could possibly reside. 


Many different invertebrates including mollusks and insects could inhabit the habitats in the 
study area. Insect taxonomic groups could include butterflies, wasps, bees, ants, beetles, true 
bugs, grasshoppers, and flies. Mollusks could include land snails such as Oreohelix strigosa. 


The study area is also habitat for many reptiles and amphibians, especially in the non-
developed areas of the study area. Reptiles present in the study area could include common 
sagebrush lizard (Sceloporus graciosus), common gartersnake (Thamnophis sirtalis), eastern 
racer (Coluber constrictor), gophersnake (Pituophis catenifer), Great Basin rattlesnake 
(Crotalus oreganus lutosus), and rubber boa (Charina bottae). In the mesic parts of the study 
area, such as in and around the Logan River and the canals or in wet meadows or irrigated 
fields, amphibian species such as Great Basin spadefoot (Spea intermontana), Great Plains 
toad (Bufo cognatus), tiger salamander (Ambystoma tigrinum), western (boreal) toad (Bufo 
boreas), western chorus frog (Pseudacris triseriata), and Woodhouse’s toad (Bufo 
woodhousii) could be present. 


Birds 


The study area provides habitat for a variety of birds, many of which are protected under the 
Migratory Bird Treaty Act of 1918. Table 4-11 lists the likely bird species that could be 
present in the native habitats (excluding residential, agricultural, and commercial areas) found 
primarily in the eastern part of the study area (that is, surrounding the Logan River inside and 
by the mouth of Logan Canyon and the benches and foothills of the Bear River Mountains on 
the east side of Cache Valley). 


The bird species listed in Table 4-11 were compiled from recreational birding lists published 
by the Wasatch Audubon Society (no date) for the lower part of Logan Canyon and First 
Dam. Some of these species and others are also likely to travel through or nest in non-native 
habitats located in the central and western parts of the study area, such as agricultural edges 
and hedgerows, parks, and densely vegetated residential areas. More common bird species, 
such as starling (Sturnus vulgaris), house sparrow (Passer domesticus), black-billed magpie 
(Pica hudsonia), and American robin (Turdus migratorius), could also nest in non-native 
habitats. 
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Table 4-11. Birds Likely To Be Present in the Eastern Part of the Study 
Area (Logan Canyon Area) 


Common Name Scientific Name Habitat 


American dipper Cinclus mexicanus Swift mountain streams 
Belted kingfisher Ceryle alcyon Streams and other open water 
Blue grouse Dendragapus obscurus Subalpine conifer and mountain shrub 
Broad-tailed hummingbird Selasphorus platycercus Lowland and mountain riparian 
Calliope hummingbird Stellula calliope Mountain shrub and riparian 


Canyon wren Catherpes mexicanus Canyons, cliffs, rocky areas 
Cassin’s finch Carpodacus cassinii Aspen and subalpine conifer 
Cedar waxwing Bombycilla cedrorum Lowland and mountain riparian 
Common goldeneye Bucephala clangula Ponds and lakes 
Cordilleran flycatcher Empidonax occidentalis Subalpine conifer and mountain riparian 


Fox sparrow Passerella iliaca Mountain shrub and riparian 
Golden-crowned kinglet Regulus satrapa Aspen and subalpine conifer 
Gray catbird Dumetella carolinensis Riparian and dense shrublands 
Hermit thrush Catharus guttatus Subalpine conifer and mountain riparian 
Hooded merganser Lophodytes cucullatus Forested wetlands, ponds, and lakes 


Lazuli bunting Passerina amoena Riparian and mountain shrublands 
Lincoln’s sparrow Melospiza lincolnii Wet meadow and mountain riparian 
Mountain chickadee Parus gambeli Pinyon-juniper and mixed conifer 
Northern pygmy owl Glaucidium gnoma Mountain riparian and mixed conifer 
Orange-crowned warbler Vermivora celata Mountain shrub and riparian 


Rock wren Salpinctes obsoletus Rocky areas, talus slopes 
Swainson’s thrush Catharus ustulata Mountain riparian and aspen 
Violet-green swallow Tachycineta thalassina Mountain riparian and aspen 
Warbling vireo Vireo gilvus Forested and shrubby riparian 
White-throated swift Aeronautes saxatalis Cliffs and rocky canyons 


Winter wren Troglodytes troglodytes Bushy or dense forested areas 
Yellow warbler Dendroica petechis Riparian 


Source: Wasatch Audubon Society, no date 


Big Game 


According to the Utah Division of Wildlife Resources (2010), big-game species that could be 
present in the study area include mule deer, elk, moose, and cougar. The Division has 
designated areas as crucial winter range for deer, elk, and moose in the Bear River 
Mountains, and that range extends into the eastern edge of the study area. The lower Logan 
Canyon area, including the mouth of the canyon and surrounding benches, supports crucial 
winter range for mule deer, elk, and moose and crucial summer range for moose (Utah 
Division of Wildlife Resources 2006, 2007a, 2007b). 
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According to GIS shapefiles of the habitat for deer, elk, and moose, the area along the LHPS 
Canal supports the following types of crucial range: 


• Crucial mule deer winter range – about 5,196 feet along the LHPS Canal on 
National Forest System land and about 2,220 feet along the canal on private land. 


• Crucial elk winter range – about 5,259 feet along the LHPS Canal on National 
Forest System land and about 2,350 feet along the canal on private land. 


• Crucial moose winter range – about 4,382 feet along the LHPS Canal on National 
Forest System land and about 1,452 feet along the canal on private land. 


• Crucial moose summer range – about 726 feet along the LHPS Canal on National 
Forest System land and about 768 feet along the canal on private land. 


Mule deer could wander into agricultural areas or residential neighborhoods in the western 
part of the study area in search of winter food, but those areas are not identified by the 
Division of Wildlife Resources as valuable range. 


Cougars, also known as mountain lions, range throughout much of the mountainous areas of 
Utah. Although they are protected by the State of Utah, they are also managed as a game 
species in Utah (Utah Division of Wildlife Resources 2009a). In the last 15 years, an average 
of 15 cougars per year have been killed by sport hunters in the management unit that includes 
the project area in Cache County (Utah Division of Wildlife Resources 2009b). Cougars 
likely range throughout much of Cache County. On rare occasions, cougars are seen moving 
through populated areas in Cache Valley in the winter (Cache Valley Daily 2009). 


4.4.2.4 Noxious Weeds and Invasive Species 


Both the State of Utah and Cache County maintain lists of noxious and invasive weed 
species, which are discussed in this section. Some of these species could be in the study area. 


State of Utah Noxious Weed List 


The Noxious Weed List for the State of Utah includes 27 weeds categorized into three 
priority level classes: Class A, Class B, and Class C (Belliston and others 2010; UWCA, no 
date). 


• Class A – Early Detection Rapid Response class of noxious weeds that pose a 
serious threat 


o Black henbane (Hyoscyamus niger) 
o Diffuse knapweed (Centaurea diffusa) 
o Leafy spurge (Euphorbia esula) 
o Medusahead (Taeniatherum caput-medusae) 
o Oxeye daisy (Chrysanthemum leucanthemum) 
o Perennial sorghum (Sorghum almum) including Johnson grass 


(Sorghum halepense) 
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o Purple loosestrife (Lythrum salicaria) 
o Spotted knapweed (Centaurea maculosa) 
o St. Johnswort (Hypericum perforatum) 
o Sulfur cinquefoil (Potentilla recta) 
o Yellow starthistle (Centaurea solstitialis) 
o Yellow toadflax (Linaria vulgaris) 


• Class B – Noxious weeds not native that pose a threat, high priority for control 


o Bermudagrass (Cynodon dactylon) 
o Dalmatian toadflax (Linaria dalmatica) 
o Dyer’s woad (Isatis tinctoria) 
o Hoary cress (Cardaria draba) 
o Musk thistle (Carduus nutans) 
o Perennial pepperweed (Lepidium latifolium) 
o Poison hemlock (Conium maculatum) 
o Russian knapweed (Centaurea repens) 
o Scotch thistle (Onopordum acanthium) 
o Squarrose knapweed (Centaurea virgata squarrosa) 


• Class C – Noxious weeds not native that pose a threat to agriculture 


o Canada thistle (Cirsium arvense) 
o Field bindweed (Convolvulus arvensis) 
o Houndstongue (Cynoglossum officinale) 
o Quackgrass (Elymus repens) 
o Saltcedar (Tamarix ramosissima) 


Cache County Noxious/Invasive Weed List 


In addition to the State of Utah noxious weed list, Cache County has identified two more 
noxious weed species for control and two additional invasive species as important invading 
weeds (Cache County, no date). 


• Cache County noxious weed additions 


o Goatsrue (Galega officinalis) 
o Puncturevine (Tribulus terrestris) 


• Cache County important invading weed additions 


o Buffalobur (Solanum rostratum) 
o Velvetleaf (Abutilon theophrasti) 


Based on observations along the existing LN and LHPS Canals, weed problems involve 
species from the State’s Class B and C lists, including hoary cress, perennial pepperweed, 
Canada thistle, and houndstongue, and the Cache County addition of goatsrue. Other species 



http://www.cachecounty.org/weeds/wisdom.php�
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on these weed lists might be in Cache Valley and even in the study area but were either 
absent or not apparent along the canals during the field observations. 


In addition to noxious or invasive species identified by the State or County, other non-native 
and potentially invasive species are present in the study area. These species are potentially 
numerous and include planted or landscaped plants but also include other weedy species such 
as Russian olive (Elaeagnus angustifolia) and common reed (Phragmites australis). 


4.4.3 Special-Status Species 


This section discusses the special-status species that could be present or could have potential 
habitat in the study area. Special-status species include species that are formally listed or are 
candidates for listing under the Endangered Species Act (ESA), species identified as sensitive 
by the State of Utah, and species identified as sensitive by USFS. 


Appendix C5, Special-Status Species, is a technical memorandum that describes the species 
discussed below and their potential to be present in the project area. Appendix D2, Sensitive 
Species List, includes lists of all Federal, State, and USFS threatened, endangered, and 
sensitive species, including the USFS management indicator species (MIS), that are listed for 
Cache County or for the Uinta-Wasatch-Cache National Forest. The species discussed below 
include only those species with either records of occurrence or habitat in the study area. 


4.4.3.1 Threatened and Endangered Species 


The Federally listed threatened and endangered species in Cache County, Utah, listed below 
are those that the Utah Division of Wildlife Resources has recorded and that NRCS biologists 
have identified as being potentially present in the county (USDA NRCS 2010a; Utah Division 
of Wildlife Resources 2010). Complete species and habitat descriptions, along with the 
likelihood of occurrence in the study area, are found in Appendix C5, Special-Status Species. 


• Maguire’s primrose (Primula maguirei) – threatened 
• Ute ladies’-tresses (Spiranthes diluvialis) – threatened 
• Canada lynx (Lynx canadensis) – threatened 


Appendix C5 includes information about a previously completed survey for Maguire’s 
primrose. 
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4.4.3.2 ESA Candidate, State Sensitive, and Conservation 
Agreement Species 


Candidates for listing under the Federal ESA, State of Utah sensitive species, and 
conservation agreement species are not formally protected, but NRCS policy under General 
Manual Part 190, Section 410.22(E)(7), states that NRCS will use its authorities and 
programs to provide for the conservation of these species. The species described below are 
listed by the Utah Division of Wildlife Resources as Federal ESA candidates, conservation 
agreement species, or wildlife species of concern (Utah Division of Wildlife Resources 
2010). Complete species and habitat descriptions, along with the likelihood of occurrence in 
the study area, are found in Appendix C5, Special-Status Species. 


• Greater sage grouse (Centrocercus urophasianus) 
• Yellow-billed cuckoo (Coccyzus americanus) 
• Bald eagle (Haliaeetus leucocephalus) 
• Bobolink (Dolichonyx oryzivorus) 
• Burrowing owl (Athene cunicularia) 
• Ferruginous hawk (Buteo regalis) 
• Grasshopper sparrow (Ammodramus savannarum) 
• Lewis’s woodpecker (Melanerpes lewis) 
• Long-billed curlew (Numenius americanus) 
• Northern goshawk (Accipiter gentilis) 
• Sharp-tailed grouse (Tympanuchus phasianellus) 
• Short-eared owl (Asio flammeus) 
• Bonneville cutthroat trout (Oncorhynchus clarkii utah) 
• Fringed myotis (Myotis thysanodes) 
• Townsend’s big-eared bat (Corynorhinus townsendii) 
• Great Plains toad (Bufo cognatus) 
• Western toad (Bufo boreas) 
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4.4.3.3 Forest Service Sensitive Species 


USFS maintains regional lists of sensitive species independent of State or Federal lists (USFS 
2008; Duncan 2010). The Intermountain Region sensitive species list for the Uinta-Wasatch-
Cache National Forest includes some of the same species listed in Section 4.4.3.1, Threatened 
and Endangered Species, and in Section 4.4.3.2, ESA Candidate, State Sensitive, and 
Conservation Agreement Species (USFS 2008; Duncan 2010). The USFS sensitive species 
that are not included in the Federal and State lists are listed below. Species and habitat 
descriptions, along with the different agency designations and the likelihood of occurrence in 
the study area, are found in Appendix C5, Special-Status Species. 


• Peregrine falcon (Falco peregrinus) 
• Cache beardtongue (Penstemon compactus) 
• Cronquist daisy (Erigeron cronquistii) 
• Frank Smith violet (Viola frank-smithii) 
• Logan buckwheat (Eriogonum loganum) 


4.4.3.4 Management Indicator Species (MIS) 


USFS also maintains a list of MIS that is used for forest planning. These species are 
representative species of particular habitat types found on National Forest System land that 
are thought to be sensitive to National Forest management activities. The Revised Forest Plan 
for the Wasatch-Cache National Forest (USFS 2003) identifies five MIS in the Wasatch-
Cache part of the Uinta-Wasatch-Cache National Forest: northern goshawk (listed in Section 
4.4.3.3, Forest Service Sensitive Species), snowshoe hare (Lepus americanus), American 
beaver (Castor canadensis), Colorado River cutthroat trout (Oncorhynchus clarki 
pleuriticus), and Bonneville cutthroat trout (listed in Section 4.4.3.2, ESA Candidate, State 
Sensitive, and Conservation Agreement Species). Of the remaining three MIS, the American 
beaver is the only species that has potential habitat in the study area. Species and habitat 
descriptions of all MIS are found in Appendix C5, Special-Status Species. 


The American beaver lives in ponds, lakes, rivers, and streams and the riparian habitats 
associated with them. Healthy riparian communities with willows and cottonwoods are 
essential for providing food and lodge-building materials for the beaver. Because the channel 
of the Logan River through the study area is narrow and constrained where developments are 
not located, there is very little potential habitat for the American beaver. 
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4.4.4 Cultural and Tribal Resources 


NRCS conducted a records search of the study area 
through the Utah Division of State History on March 2, 
2010. NRCS also conducted electronic file searches of the 
General Land Office plat maps and the National Register 
of Historic Places (NRHP) online database. The LN and 
LHPS Canals are not listed on the NRHP and have not 
been formally evaluated for their eligibility for listing. 


The records search results did not include any 
information about the canals or any structures associated 
with the canals. To date, NRCS has not completed a 
formal survey of the canals and associated structures to 
determine if they are eligible for listing on the NRHP. 
NRCS plans to conduct a pedestrian-level survey of the 
area and to finalize what it expects to be the area of 
potential effects (APE) on cultural resources for each alternative. 


NRCS completed a reconnaissance-level survey of 14 structures on the north side of Canyon 
Road (between Canyon Road and the existing LN Canal) between about 750 East and 1100 
East. A report that summarizes the survey recommends one structure as eligible for listing on 
the NRHP. It is the surveyor’s opinion that the remaining structures surveyed are not eligible 
for listing on the NRHP (HDR Engineering 2011b). 


Under Section 106 of the National Historic Preservation Act (NHPA), a property can be 
eligible for listing on the NRHP under the following criteria: 


The quality of significance in American history, 
architecture, archaeology, engineering, and culture is 
present in districts, sites, buildings, structures, and objects 
that possess integrity of location, design, setting, 
materials, workmanship, feeling, and association, and: 


A. That are associated with events that have made a 
significant contribution to the broad patterns of our 
history; or 


B.  That are associated with the lives of significant 
persons in our past; or 


C. That embody the distinctive characteristics of a type, 
period, or method of construction, or that represent 
the work of a master, or that possess high artistic 
values, or that represent a significant and 
distinguishable entity whose components may lack individual distinction; or 


D. That have yielded, or may be likely to yield, information important in history or 
prehistory. 


What is Section 106? 


Section 106 of the NHPA requires 
Federal agencies to take into 
account the effects of their under-
takings on historic properties. 
Under Section 106, a historic 
property is defined as any 
prehistoric or historic district, site, 
building, structure, or object listed 
on or eligible for listing on the 
National Register of Historic 
Places. 


What are cultural resources? 


Cultural resources include any 
prehistoric or historic district, site, 
building, structure, or object listed 
on or eligible for listing on the 
National Register of Historic 
Places (NRHP); all records, 
artifacts, and physical remains 
associated with NRHP-eligible 
historic properties; and properties 
of traditional cultural and religious 
importance that also meet the 
NRHP criteria. 
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According to local knowledge and the records maintained at USU, construction of ditch and 
canal systems in this part of Cache Valley began with Euro-American settlement in the late 
1850s and early 1860s. Over the following decade, communities in this part of Cache Valley 
expanded the ditch and canal system as settlement continued. Given this history, both canals 
are probably eligible for listing on the NRHP under Criterion A. 


The project area includes parts of the communities of Logan and North Logan. Many of the 
buildings in these communities are important to the history of the valley, and both cities have 
buildings that are listed on the NRHP. For example, many of the buildings at USU are listed 
on the NRHP. The project area probably has many other buildings that are eligible for listing 
but that have not been evaluated for eligibility. Some of these potentially eligible buildings 
are probably present in the southern part of the study area around USU. 


On April 20, 2010, NRCS initiated Section 106 consultation by sending notifications to the 
Utah State Historic Preservation Officer (SHPO) at the Utah Division of State History, the 
Uinta-Wasatch-Cache National Forest, Cache County, the City of North Logan, and 
representatives of the Logan & Northern Irrigation Company and the Logan, Hyde Park and 
Smithfield Canal Company. 


This initial invitation was followed by an invitation to representatives of the Ute Indian Tribe 
of the Uintah and Ouray Reservation and the Shoshone Tribe of the Wind River Reservation 
on July 21, 2010. NRCS sent follow-up letters on September 17, 2010. These follow-up 
letters identified USFS and USACE as cooperating agencies under NEPA and partners in the 
EIS process. The letters stated that the project could affect historic properties and invited all 
recipients to become consulting agencies under Section 106. 


The SHPO responded to NRCS’s original notification on March 30, 2010. In this response, 
the SHPO concurred that the proposed project could result in adverse effects but declined to 
make a formal finding pending the results of the planned pedestrian survey of the alternative 
alignments. 


Copies of all correspondence with the SHPO and the Section 106 consulting agencies are 
contained in Appendix B, Agency Correspondence. No tribal representatives responded to the 
July 21 or September 17 invitations. 
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4.4.5 Topography, Soils, and Geology 


4.4.5.1 Topography 


The study area is located in the eastern part of Cache 
Valley, which is a broad, semi-arid, mostly rural valley in 
northern Utah and southern Idaho. Within Utah, Cache 
Valley covers about 660 square miles (Bjorklund and 
McGreevy 1971). The study area is about 8 square miles, 
is situated entirely within Utah, and is generally bounded 
by the Bear River Range to the east, the Logan River to 
the south, and the central part of Cache Valley to the west 
and north. 


The topographic conditions in the study area are shown in Figure 4-4. Topographically, the 
study area can be considered in three parts: the area north of US 89 (400 North in Logan), the 
area south of US 89, and the area in Logan Canyon. 


Study Area North of US 89. The study area north of 
US 89 slopes to the west at a gradient of about 7%. The 
northeast corner of the study area is at an elevation of 
about 5,160 feet above mean sea level (msl), and the 
northwest corner is at an elevation of about 4,520 feet 
above msl. North of US 89, the average elevation is about 
4,720 feet above msl. 


Study Area South of US 89. The study area south of 
US 89 includes an approximately 160-foot-high south-facing slope that is referred to as the 
Logan Bluff. The Logan Bluff descends to the south from US 89 to Canyon Road at an 
average gradient of about 50%. The existing LN Canal alignment traverses the bluff about 
35 feet above Canyon Road. The relatively flat topographic floodplain of the west-trending 
Logan River is south of the Logan Bluff. The Logan River has down-cut (eroded) into 
adjacent lacustrine sediments (sediments formed in a lake), which has resulted in a 
topographic floodplain that is about 50 feet lower than the adjacent lacustrine sediments to 
the south and about 130 feet lower than the lacustrine sediments to the north. This area is 
locally referred to as the “Island” because it is surrounded by higher topography (Figure 4-4). 


Study Area in Logan Canyon. The study area in Logan Canyon includes the Logan River 
and the steep slopes of the Bear River Range that descent to the canyon floor. The Logan 
River discharges into the Little Bear River, which is a tributary of the Bear River, outside the 
study area. 


4.4.5.2 Surface Soils 


Surface soils in the study area are shown in Figure 4-5. In general, the study area north of 
US 89 consists of silty loam trending toward gravelly loam near the eastern study area 
boundary. The Logan Bluff is characterized as gravelly loam on steeper slopes, and the 
“Island” is mapped as mostly gravelly loam on mild slopes (USDA NRCS 1974). 


What is topography? 


Topography refers to the general 
configuration of the ground 
surface, including features such as 
slope and differences in elevation. 


What is a gradient? 


The gradient of a slope describes 
its steepness. A downward slope 
with a gradient of 7% would lose 
7 feet of elevation over a distance 
of 100 feet. 
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Figure 4-4. Topographic Map 
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Figure 4-5. Surface Soils Map 
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4.4.5.3 Geology 


This section describes the geology in the study area. 


General Geologic Setting 


Cache Valley is in the structural transition zone between 
the Basin and Range and Middle Rocky Mountains 
physiographic provinces (Stokes 1977). In Utah, the 
basin is bounded by the West Cache fault zone on the 
west and the East Cache fault zone on the east. The West 
Cache fault zone separates the valley from Clarkston 
Mountain, the Junction Hills, and the Wellsville 
Mountains; the East Cache fault zone separates the valley 
from the Bear River Range. These mountains are 
underlain by a complex sequence of sedimentary rocks 
ranging in age from the Proterozoic Eon to the Tertiary 
Period (Solomon and Unger 2010). 


Cache Valley was a bay of ancestral Lake Bonneville, 
which occupied much of northern Utah during the Pleistocene Epoch. Many of the surface 
deposits in Cache Valley and in the study area were deposited during the Bonneville lake 
cycle (Gilbert 1890). 


Lake Bonneville began slowly rising from a low level 
about 28,000 years ago,1


The lake remained at the Bonneville high stand, which in 
the current project area is about 5,180 feet above msl, for 
several thousand years. About 14,500 years ago, the lake 
dropped about 400 feet over a period of a few days to perhaps a week to an elevation of about 
4,800 feet (referred to as the Provo high stand; Oviatt and others 1992), as a result of a 
catastrophic breach at Red Rock Pass in southern Idaho. The lake occupied the Provo high 
stand for about 500 years. The lake then began receding (in response to climatic conditions), 
reaching a level at or lower than the present Great Salt Lake about 12,000 years ago (Madsen 
2000). 


 reaching its highest level, the 
Bonneville high stand, around 15,500 years ago (late 
Pleistocene time; Oviatt and others 1992), at which time 
the ancestral lake covered much of western Utah, eastern 
Nevada, and southern Idaho. 


                                                      
1  All dates pertaining to Lake Bonneville are in conventional radiocarbon years before present. 


What is the Bonneville high 
stand? 


The Bonneville high stand is the 
level of ancestral Lake Bonneville 
at its highest water surface 
elevation. Other high stands, such 
as the Provo high stand, occurred 
as the lake receded. 


 


What are the Proterozoic Eon, 
Tertiary Period, and Pleistocene 
Epoch? 


The Proterozoic Eon is the eon 
from about 2.5 billion to 
542 million years ago. The 
Tertiary Period is the period from 
about 65 million to 1.8 million 
years ago. The Pleistocene Epoch 
is the epoch from about 2.6 million 
to 10,000 years ago. 
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Geologic Conditions of the Study Area 


The general geologic conditions of the study area are shown in Figure 4-6. 


Study Area North of US 89. The part of the study area north of US 89 is underlain by the 
following deposits and sediments: 


• Post–Lake Bonneville alluvial fan deposits 
(geologic units Qaf1 and Qaf2; Figure 4-6) 
consisting of boulders to clay (Lowe and 
Galloway 1993). 


• Deltaic sediments (geologic unit Qd3; Figure 
4-6), which were deposited as the Logan River 
discharged into Lake Bonneville when the lake 
was at an elevation of about 4,800 feet above msl 
(this elevation is referred to the Provo high stand 
of former Lake Bonneville). These sediments 
consist primarily of pebbles to cobbles in a fine- 
to coarse-grained sand matrix (Lowe and 
Galloway 1993). Based on review of well logs in 
the area, this geologic unit also contains 
discontinuous layers of silt and clay. 


• Offshore Bonneville lake cycle sediments (geologic units Qlf3 and Qlf4; Figure 
4-6) consisting of fine sand, silt, and clay deposited when Lake Bonneville stood 
at the Bonneville high stand (Lowe and Galloway 1993). 


• Nearshore Bonneville lake cycle sediments (geologic unit Qlc4; Figure 4-6) 
consisting of cobbles to sand deposited when Lake Bonneville stood at the 
Bonneville high stand (Lowe and Galloway 1993). 


• Boulder to sand deposits of unknown origin (geologic unit Qnd; Figure 4-6) 
(Lowe and Galloway 1993). 


What is an alluvial fan? 


An alluvial fan is a fan-shaped 
deposit formed where a fast-
flowing stream flattens, slows, and 
spreads, typically at the exit of a 
canyon onto a flatter plain. 


What is a geologic unit? 


A geologic unit is a body of rock 
or soil that has a distinct origin 
and consists of dominant, unifying 
features that can be easily 
recognized and mapped. 
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Study Area South of US 89. A geologic cross-section that represents the geologic conditions 
within and south of the Logan Bluff is shown in Figure 4-7. The geologic cross-section is 
based on water well logs filed with the Utah Division of Water Rights (2010b), published 
geologic maps (Lowe and Galloway 1993; Evans and others 1996), and published cross-
sections within and across Cache Valley (Bjorklund and McGreevy 1971; McGreevy and 
Bjorklund 1971; Kariya and others 1994; Robinson 1999; Lachmar and others 2004; Thomas 
and others 2010). 


• The bluff is underlain by deltaic sediments associated with the Provo and younger 
high stands of Lake Bonneville (geologic unit Qlpd; Figure 4-6). These deposits 
consist of clast-supported pebble and cobble gravel in a matrix of sand and minor 
silt and sand layers (Evans and others 1996). 


• The deltaic sediments are underlain by lacustrine deposits (geologic unit Qlbs; 
Figure 4-6) associated with the Bonneville high stand; these sediments consist of 
coarse to fine sand, silt, and minor clay (Evans and others 1996). 


• Primarily stream alluvium (geologic units Qal1 and Qal2; Figure 4-6) is present in 
the “Island.” These sediments consist of clast-supported pebble and cobble gravel 
in a matrix of sand, silt, and clay (Evans and others 1996). 


• South of the “Island,” the study area is underlain by lacustrine sediments (geologic 
unit Qlbs; Figure 4-6) similar to those that underlie the Logan Bluff (Evans and 
others 1996). 


Study Area in Logan Canyon. The part of the study area in Logan Canyon is underlain by 
the following deposits: 


• Stream alluvium (geologic units Qal1 and Qal2; Figure 4-6), which consists of 
clast-supported pebble and cobble gravel in a matrix of sand, silt, and clay (Evans 
and others 1996). 


• Bedrock units of the Bear River Range (geologic units Єsc, Ogc, Osp, Si, and 
Dwc; Figure 4-6). These geologic deposits consist primarily of limestone, 
dolostone, and quartzite (Evans and others 1996). 
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Figure 4-6. General Geologic Map 
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Figure 4-7. Geologic Cross-Section 
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General Seismic Setting 


Cache Valley is situated in the Intermountain Seismic 
Belt. This belt is a 100-mile-wide, north-south-trending 
zone of earthquake activity that extends from Arizona 
through western Utah to northern Montana. The belt is 
one of the most seismically active areas in the continental 
United States (Smith and Sbar 1974). Northern Utah has 
a record of strong earthquakes, and many earthquakes 
greater than magnitude 4 have occurred in northern Utah 
over the past century (University of Utah Seismological 
Station 2010). 


On August 30, 1962, at 6:35 AM, a magnitude 5.7 
earthquake occurred in Cache Valley. The epicenter was near Richmond, Utah, about 
12 miles north of Logan. In Logan, several large buildings experienced structural damage 
(Solomon and Unger 2010). The earthquake shaking severity was rated at VII on the 
Modified Mercalli Intensity (MMI) Scale (USGS 2010a).1


There have been no documented earthquakes with epicenters in the study area (University of 
Utah Seismological Station 2010). 


 


Faulting 


The study area includes part of one fault zone, the East 
Cache fault zone. Other fault zones in the region include 
the West Cache fault zone (Black and others 2000), the 
Wasatch fault zone (Personius 1990), and the Temple 
Ridge fault zone (Westway and Smith 1989). Because it 
is in the study area, the East Cache fault zone is the focus 
of the following discussion. 


The East Cache fault zone, which is about 50 miles long, 
is a down-to-the-west, high-angle normal fault that trends 
from James Peak, Utah, to northeast of Preston, Idaho. 
This fault zone forms the boundary between Cache 
Valley and the Bear River Range on the east side of 
Cache Valley (Solomon and Unger 2010). Cache Valley is a valley formed by Basin and 
Range–type faulting that occurs in a transition zone on the western margin of the Middle 
Rocky Mountains physiographic province. In Utah, the East Cache fault zone is divided into 


                                                      
1 The U.S. Geological Survey describes a MMI VII earthquake as “[d]amage negligible in buildings of good design and 


construction; slight to moderate [damage] in well-built ordinary structures; considerable damage in poorly built or badly 
designed structures; some chimneys broken” (USGS 2010b). The Association of Bay Area Governments augments the 
definition of a MMI VII earthquake to include “...waves on ponds; water turbid with mud. Small slides and caving in along 
sand or gravel banks. Large bells ring. Concrete irrigation ditches damaged” (ABAG 2010). 


What is a normal fault? 


A fault is a break in Earth’s crust 
along which blocks of rock slide 
relative to one another. A normal 
fault is a fault in which the 
overlying side of the fault has 
moved downward relative to the 
underlying side of the fault. The 
angle of the fault is usually 45 to 
90 degrees and in most cases is 
about 60 degrees. 


What is the magnitude of an 
earthquake? 


Earthquake magnitude is a 
measure of the energy released by 
an earthquake. Magnitude is 
measured on a logarithmic scale, 
which means that the shaking 
from a magnitude 5 earthquake is 
10 times as strong as the shaking 
from a magnitude 4 earthquake. 
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three sections—the northern, central, and southern sections—based on fault-zone complexity, 
geomorphology, and expression of surface fault scarps (McCalpin 1989, 1994). 


The central section of the fault zone crosses the southeast 
part of the study area (Figure 4-6). This section extends 
from Green Canyon south to Blacksmith Fork Canyon (a 
distance of 9.6 miles) and is defined by a single-fault 
trace along the steep range front (Solomon and Unger 
2010). 


The central section of the fault zone is the most active of 
the three sections and shows evidence of activity during 
the Holocene Epoch (McCalpin 1989, 1994; Black and 
others 2003). Because of this relatively recent activity, 
the East Cache fault zone is considered an active fault. 
The length of the central section and the amount of 
displacement along the central section indicate that it can generate earthquake magnitudes in 
the range of 6.6 to 7.1, which could cause surface displacement of 1.6 to 6.2 feet (Solomon 
and Unger 2010). 


Radiocarbon ages indicate that the most recent surface-
faulting earthquake on the central section occurred 
between about 4,000 and 4,200 years ago, with a 
recurrence interval of 9,000 to 11,500 years (Haller and 
others 2005). This recurrence interval and the recent 
surface-faulting earthquake occurring between about 
4,000 and 4,200 years ago suggest a low probability that 
the East Cache fault zone would experience a surface 
fault rupture within the lifetime of the project (about 
50 years). 


Subsurface Geologic Conditions 


Data on subsurface geologic conditions for the study area are scarce. The primary source of 
direct subsurface information is water well logs. Published geologic cross-sections within and 
across Cache Valley provide indirect information about subsurface geologic conditions 
(Bjorklund and McGreevy 1971; McGreevy and Bjorklund 1971; Kariya and others 1994; 
Robinson 1999; Lachmar and others 2004; Thomas and others 2010). This information is 
reflected in the geologic cross-section (Figure 4-7). 


What is the Holocene Epoch? 


The Holocene Epoch is the epoch 
that began about 10,000 years ago. 


 


What is a surface fault rupture? 


A surface fault rupture is the 
displacement seen on the ground 
surface when the sides of the fault 
have moved up or down as a result 
of a large earthquake. 


What is a scarp? 


A scarp is a steep cliff or slope 
formed by faulting. 
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4.4.5.4 Geologic Hazards 


Geologic hazards in the study area include rock falls, landslides, and secondary effects of 
seismic ground shaking (earthquakes). Earthquakes cause a variety of hazards in addition to 
ground shaking, including liquefaction and related ground failure, slope failure, surface 
faulting, and various types of flooding (Solomon and Unger 2010). 


Rock Falls 


The only area in the study area that is susceptible to 
rock falls is Logan Canyon. This area has relatively 
steep slopes (greater than 30 degrees) that descend to 
the canyon floor. Solomon and Unger (2010) classify 
Logan Canyon as a high rock-fall hazard potential area, 
which is defined as: 


All slopes greater than 35 degrees, below barren 
rock outcrops littered with abundant rock-fall 
boulders, and associated rock fall shadows. Rock-fall sources are typically underlain 
by fractured and jointed limestone and dolomite that generate large, angular blocks 
of debris. 


The normal operating procedures for the LHPS Canal include inspecting the canal through 
Logan Canyon and removing rocks from the canal. This ongoing maintenance is required to 
keep the LHPS Canal free of rocks and able to safely accommodate water. 


Landslides 


As described in Section 2.2.1.2, Address the Remaining Hazards Associated with the 
Landslide Zone, and as shown in Figure 2-3, Historic Landslides, the Logan Bluff south of 
US 89 in the study area has a history of landslides. The instability along the bluff is due to 
various factors, including the properties of the geologic units that make up the bluff, 
topography, and the migration of groundwater from areas north of the bluff. Another cause is 
saturation of sediments from subsurface ponding of water along the more impervious 
geologic units as indicated by the numerous springs along the bluff. Based on the long history 
of landslides in this area and the hydrology and geologic parameters of the Logan Bluff, 
future landslides are likely to occur. 


Surface Fault Rupture 


The central segment of the East Cache fault zone crosses the east part of the study area (see 
Figure 4-6 and the section titled Faulting on page 4-53), including the LHPS Canal and the 
LN Canal west of First Dam. 


What is rock fall? 


Rock fall refers to the relatively 
free-falling or precipitous move-
ment of a newly detached segment 
of bedrock of any size from a cliff 
or other very steep slope. 
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Solomon and Unger (2010) have delineated a special-study area for surface-fault-rupture 
hazards for the central segment of the East Cache fault zone. Because of the potential for 
surface fault rupture, Solomon and Unger recommend site-specific fault investigations prior 
to development in this area. The purpose of a fault investigation is to evaluate the earthquake 
history of the area, characterize the zone of deformation, and determine building setbacks. 
The procedures of such investigations should follow the criteria of Christenson and others 
(2003). Setbacks and other hazard-reduction techniques may vary for the siting of 
infrastructure facilities that must commonly cross faults, such as highways, utilities, 
pipelines, canals, and water impoundment and storage facilities. The investigation methods 
should be the same for the siting of these infrastructure facilities as for structures designed for 
human occupancy1 and critical facilities.2


Earthquakes 


 


Large, damaging earthquakes are rare events in Cache Valley, but active faults in the area can 
produce earthquakes at least as large as magnitude 7.4 (Cluff and others 1974; Glass and 
others 1976; McCalpin 1994; Black and others 2000; McCalpin and Solomon 2001; Black 
and others 2003). Such large earthquakes could cause strong ground shaking, which could 
trigger liquefaction, earthquake-induced flooding and seiches, seismically induced land-
sliding, and subsidence. These hazards could cause catastrophic property damage, economic 
disruption, and loss of life in the study area (Solomon and Unger 2010). 


Table 4-12 shows anticipated ground accelerations for the 
study area. Ground accelerations were determined for a 
point near the center of the study area with coordinates of 
latitude 41.7 degrees North and longitude 111.8 degrees 
West. The ground accelerations in Table 4-12 include 
estimated peak (bedrock) ground acceleration, the 
0.2-second spectral response acceleration, and the 
1.0-second spectral response acceleration for 2% and 
10% probabilities of exceedance. For example, Table 4-12 shows that the study area has a 
10% probability of experiencing a peak ground acceleration of at least 0.172 g within the next 
50 years.  


                                                      
1  A structure designed for human occupancy is typically considered to be any structure used or intended for supporting or 


sheltering any use or occupancy, which is expected to have an occupancy rate of at least 2,000 person-hours per year, but does 
not generally include an accessory building (that is, a structure not designed for human occupancy, which can include tool or 
storage sheds, gazebos, swimming pools, and so on). 


2  Critical facilities are Category II and III structures as defined in the 2000 International Building Code (IBC, table 1604.5, page 
297; International Code Council 2000) and Category III and IV structures in the 2003 IBC (table 1604.5, page 272; 
International Code Council 2003), and include schools, hospitals, fire stations, high-occupancy buildings, water-treatment 
plants, and facilities containing hazardous materials (IBC building occupancy classes E, H, and I structures; see table 1) 
(Christenson and others 2003). Critical facilities include essential facilities. 


What is ground acceleration? 


Ground acceleration is a measure 
of how hard the earth shakes 
during an earthquake, generally 
expressed in g, which is the 
acceleration due to Earth’s gravity. 
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Table 4-12. Anticipated Ground Accelerations for 
the Study Area 


 Probability of Exceedance 


Ground Acceleration 10% in 50 Years 2% in 50 Years 


Peak (bedrock) ground 
acceleration 


0.172 g 0.379 g 


0.2-second spectral response 
acceleration 


0.416 g 0.918 g 


1.0-second spectral response 
acceleration 


0.138 g 0.326 g 


Source: Peterson and others 2008 


For purpose of this EIS, the peak (bedrock) ground acceleration was not adjusted for the 
effects of soil amplification. Such adjustments should be performed during site-specific 
design of structures. 


The following paragraphs discuss the potential liquefaction, seiche, flooding, landslide, and 
subsidence hazards associated with seismic ground shaking. 


Liquefaction Potential. Strong ground shaking can cause 
liquefaction, which generally occurs in areas of shallow 
groundwater and sandy soils (Solomon and Unger 2010). 
Liquefaction can cause various kinds of ground failure. 
Cache County generally has a lower liquefaction 
potential than do other counties in Utah (Anderson and 
others 1994), but in the study area, the “Island” and the 
topographic floodplain associated with the Logan River 
have the highest liquefaction potential (Anderson and others 1994; McCalpin and Solomon 
2001; Solomon and Unger 2010). 


Table 4-13 defines the categories of liquefaction potential. Anderson and others (1994) report 
that the part of the study area north of US 89 and the Logan Bluff area is situated in an area of 
low and very low liquefaction potential. The topographic floodplain area south of the Logan 
Bluff associated with the Logan River (that is, the “Island”) is situated in an area of 
moderate-to-high and moderate-to-low liquefaction potential. Finally, the part of Logan 
Canyon that is in the study area is situated in an area of very low liquefaction potential. 


What is liquefaction? 


Liquefaction is the temporary 
transformation of a saturated, 
cohesionless soil into a fluid as a 
result of ground shaking during an 
earthquake. 
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Table 4-13. Definitions of Liquefaction Potential 


Liquefaction 
Potential 


Probability That the Critical Ground 
Acceleration Needed To Induce Liquefaction 


Will Be Exceeded in 100 Years 


Very low Less than 5% 
Low 5% to 10% 
Moderate 10% to 50% 
High Greater than 50% 


Source: Anderson and others 1994 


A recent study by Solomon and Unger (2010) evaluated liquefaction susceptibility using 
geologic units and depth to groundwater. This study produced similar findings as those 
presented by Anderson and others (1994). 


Seiches and Earthquake-Induced Flooding. Seiches and 
seismically induced failure of canals in the study area 
could cause flooding of downslope areas. Earthquakes 
could also produce flooding by damaging water storage 
or conveyance structures such as dams, pipelines, and 
canals (Solomon and Unger 2010). The East Cache fault 
zone crosses the LHPS Canal and the west end of First Dam, so downslope areas could 
experience earthquake-induced flooding from the LHPS Canal. 


Seismically Induced Landsliding. Strong ground shaking can cause slope failures. Rock falls 
and landslides are common in steep terrain during moderate and large earthquakes (Solomon 
and Unger 2010). The 1962 earthquake near Richmond, Utah, caused a landslide in Logan 
Canyon that covered part of US 89 (Eldridge and O’Brien 2001). 


The Logan Bluff area is well documented for slope instability and landslides that are not 
associated with seismic events. Landslides and slope instability in this area would be much 
worse during seismic ground shaking, and seismically induced landslides could occur in the 
Logan Bluff area. The potential for rock falls in Logan Canyon would also be much higher 
during seismic ground shaking. 


Subsidence. During a large surface-faulting earthquake, 
subsidence can occur because the ground surface tilts on 
the side of the fault that drops downward. This tilting can 
affect broad areas that extend for miles from the surface 
trace of the fault (Solomon and Unger 2010). When the 
ground surface tilts, this can damage gravity-flow 
structures such as irrigation or drainage canals and prevent them from working properly. 
Because the study area is located on the down-dropped side of the East Cache fault zone and 
the fault zone crosses the east part of the study area, the LHPS and LN Canals could be 
affected by earthquake-induced subsidence. 


What is a seiche? 


A seiche is an oscillation or 
standing wave in an enclosed 
body of water. 


What is subsidence? 


Subsidence is a gradual sinking of 
land with respect to its previous 
level. 
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4.4.6 Water Resources 


This section describes the existing water resources in the study area. These resources are 
surface waters (which include natural streams, irrigation canals, and wetlands), water quality, 
stormwater, floodplains, and groundwater resources. This section also describes water use 
and water rights in the study area. 


4.4.6.1 Surface Waters 


This section describes the existing conditions of the 
surface waters in the study area. The surface waters in the 
study area are the Logan River, Green Canyon Creek, the 
LN Canal, and the LHPS Canal. The surface waters are 
shown in Figure 4-8. 


The U.S. Environmental Protection Agency (EPA) has 
primary responsibility for regulating waters of the U.S. 
under the CWA. According to 40 CFR 230.3(s), waters of the U.S. are: 


1. All waters which are currently used, or were used in the past, or may be 
susceptible to use in interstate or foreign commerce, including all waters which 
are subject to the ebb and flow of the tide; 


2. All interstate waters including interstate wetlands; 


3. All other waters such as intrastate lakes, rivers, streams (including intermittent 
streams), mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, 
playa lakes, or natural ponds, the use, degradation or destruction of which could 
affect interstate or foreign commerce including any such waters: 


(i)  Which are or could be used by interstate or foreign travelers for recreational 
or other purposes; or 


(ii)  From which fish or shellfish are or could be taken and sold in interstate or 
foreign commerce; or 


(iii) Which are used or could be used for industrial purposes by industries in 
interstate commerce; 


4. All impoundments of waters otherwise defined as waters of the United States 
under this definition; 


5. Tributaries of waters identified in paragraphs (s)(1) through (4) of this section; 


6. The territorial sea; 


7. Wetlands adjacent to waters (other than waters that are themselves wetlands) 
identified in paragraphs (s)(1) through (6) of this section; waste treatment 
systems, including treatment ponds or lagoons designed to meet the 
requirements of the CWA (other than cooling ponds as defined in 40 CFR 
423.11[m] which also meet the criteria of this definition), are not waters of the 
United States. 


What is a stream? 


In Section 4.4.6.1, the term stream 
is used as a general term to 
describe linear waterways such as 
rivers, creeks, washes, and canals. 
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The waters of the U.S. in the study area are the Logan River, Green Canyon Creek, and 
several unnamed streams and wetlands. 


EPA has delegated regulation of waters of the U.S. under Section 404 of the CWA to 
USACE. Waters of the U.S. are sometimes referred to as jurisdictional waters because they 
are under the jurisdiction of USACE. 


Recent guidance in the U.S. Army Corps of Engineers Jurisdictional Determination Form 
Instructional Guidebook (USACE and EPA 2007) defines jurisdictional waters as certain 
geographical features (such as ditches and canals) that transport relatively permanent flow 
(a continuous flow of water during at least one season) directly or indirectly into or between 
two (or more) waters of the U.S., including wetlands. Both the LHPS Canal and the LN Canal 
meet this definition because they convey water from the Logan River to Summit Creek 
(which is a tributary of the Bear River). Summit Creek is in Smithfield, which is outside the 
study area (Figure 4-9). 


Since the canals are waters of the U.S., activities that would discharge fill material to the 
canals would be regulated under Section 404. 
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Figure 4-8. Surface Waters in the Study Area 
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Figure 4-9. Logan Northern Canal and Logan Hyde Park Smithfield Canal Alignments 


 







 Chapter 4: Affected Environment 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 4-63 
 


Logan River 


The Logan River is a perennial water course that travels through Logan Canyon, flows into 
and through Logan, and continues westerly through Cache County and into Cutler Reservoir, 
which flows into the Bear River. The Logan River is the largest tributary to the Bear River 
(Utah Division of Water Resources 2004). The river flows west through the southern part of 
the study area. 


The U.S. Geological Survey (USGS) operates a flow gage (number 10109000) on the Logan 
River above First Dam. Data collected at this gage show that the average annual flow of the 
Logan River from 1990 through 2008 was 207 cfs (USGS 2010c). Average annual flows for 
the past 18 years are illustrated in Chart 4-1, and average monthly flows between 2000 and 
2008 are shown in Chart 4-2. 


Chart 4-1. Average Annual Flows in the Logan River as Reported by USGS Gage 
10109000 above First Dam 


 
Source: USGS 2010c 
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Chart 4-2. Average Monthly Flows in the Logan River as Reported by USGS Gage 
10109000 above First Dam 


 
Source: USGS 2010c 


Flows in the Logan River vary from year to year and generally follow multiyear drought-and-
wet-precipitation weather cycles. Flows in the river also vary from month to month and are 
influenced by storms, temperature, and spring runoff from melting winter snow. 


USFS classifies and protects riparian areas that border the 
reaches of rivers that pass through National Forest 
System land, including the Uinta-Wasatch-Cache 
National Forest. Activities that affect these riparian areas 
are subject to review by USFS and must remain in 
compliance with the Revised Forest Plan for the 
Wasatch-Cache National Forest (USFS 2003). In the 
Revised Forest Plan, USFS lists the riparian area along 
the Logan River as Riparian Class 1. A Class 1 rating indicates that an area has a high 
existing or potential value for resources such as water quality, wildlife and fish habitat, and 
recreation. 


In the study area, the Logan River has two dams that allow water to be diverted for 
agricultural, industrial, municipal, and residential irrigation use and hydropower use. There 
are also numerous small structures (such as diversion structures) for other uses. Records on 
file with the Utah Division of Water Rights show that the State Dam (referred to in this EIS 
as First Dam) is owned by USU, is 30 feet high, and retains about 70 acre-feet of water (Utah 
Division of Water Rights 2010c). The LN Canal POD is located below First Dam. First Dam 
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What are riparian areas? 


Riparian areas are areas that 
border a river, canal, or other 
waterway. They are wetter than 
and provide different habitat than 
the surrounding upland areas. 
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and the LN Canal POD are not located National Forest System land. Second Dam is located 
about 2 miles upriver of First Dam on National Forest System land. The information on the 
Utah Division of Water Rights website regarding Second Dam (Utah Division of Water 
Rights 2010c) identifies the owner as Logan City Light and Power. Second Dam diverts 
water to the penstocks for the Logan City Light and Power Hydro 2 power plant. According 
to that information, this dam has a low hazard rating, no reported structural height, and a 
capacity of about 9 acre-feet. 


The LHPS Canal POD is located on the Logan River about 0.3 mile below Second Dam. This 
POD is on National Forest System land. The LHPS Canal POD diverts water to the LHPS 
Canal. Currently, Logan City Light and Power and the Logan, Hyde Park and Smithfield 
Canal Company diversions use most of the water that is in the reach of the river from Second 
Dam to the LHPS Canal POD during the late summer months; this generally results in 
minimal flow below the LHPS Canal POD during this period. 


However, USGS gage data from gage 10109000 above First Dam suggest that the Logan 
River gains flow from groundwater, springs, and other sources in the reach from the LHPS 
Canal POD to First Dam. No other data are available for the reach of the river between the 
Logan City Light and Power Hydro 2 POD (at Second Dam) and First Dam. Because of this, 
NRCS does not have detailed information about the sources and quality of the inflows to the 
Logan River or quantities of water below the LHPS Canal POD. 


The LHPS Canal travels through a total of about 1 mile of National Forest System land. From 
the POD, the canal travels through about 0.8 mile of National Forest System land before 
reaching non-Federal land. The canal again enters National Forest System land after about 
0.4 mile and travels on the Federal land for another 0.2 mile before finally entering private 
land.  


The Logan River might receive water that seeps from this entire reach of the existing LHPS 
Canal, including a total of about 1 mile on National Forest System land. This seepage might 
contribute water to the Logan River during the irrigation season. As discussed in Section 
4.4.6.5, Groundwater Resources, NRCS estimates that the seepage loss rates from the LHPS 
Canal through Logan Canyon average about 6.5 cfs/mile (Weber 2004; Molina 2008). Some 
of this seepage reaches the Logan River. Based on observational data, the river gains water 
between the LHPS Canal POD and First Dam. 


Other Water Courses 


There are many small water courses in the eastern part of the study area (Figure 4-8). These 
water courses include Green Canyon Creek and are identified as supporting intermittent 
streams on the Logan, Utah, and Smithfield, Utah, USGS 7.5-minute quadrangle maps 
(USGS 1998a, 1998b). Many of these small water courses terminate at the LHPS Canal. 
Green Canyon Creek flows past the LHPS Canal and terminates farther west in Cache Valley. 
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LN Canal 


Management and operation of the LN Canal is discussed in Section 2.1.2, Canal Management 
and Operation. The LN Canal begins at a POD structure below First Dam on the Logan River 
and ends north of Smithfield, Utah. Figure 2-2, Route of Logan Northern Canal, shows the 
route of this canal. The character of the canal changes at various places along its alignment 
according to whether it is in an urban area or in an area currently used for agriculture. For the 
purpose of this discussion, the canal alignment through the study area is divided into three 
sections that have similar physical characteristics and land uses: the Upper Reach, the Logan 
City Reach, and the Lower Reach. 


Upper Reach: POD to 400 North. The Upper Reach is shown in Figure 4-15 at the end of 
this chapter. Water is diverted from the Logan River into an open, trapezoidal channel that 
traverses the Logan Bluff. A dirt-surface maintenance road follows much of the canal; this 
road is used by the Logan & Northern Irrigation Company, the canal operator. 


Currently, the canal has a small diversion at about 1100 East in Logan called the Laub 
Diversion. The Laub Diversion provides a point from which water can be diverted from the 
canal back to the Logan River. Historically, this section of the canal conveyed irrigation 
water, stormwater from US 89 and adjacent parking areas, water from seeps and springs 
along the Logan Bluff, and, occasionally, excess culinary water from the City of Logan’s 
Crockett Avenue Well. 


Prior to the 2009 landslide, the Logan & Northern Irrigation Company diverted irrigation 
water from mid-April through mid-October. Since the landslide, some irrigation water has 
been temporarily diverted at the POD during the irrigation season to serve shareholders 
between the POD and the Laub Diversion. Under this temporary system, all remaining water 
is removed from the canal at the Laub Diversion and is eventually discharged back to the 
river. Two temporary check dams (sandbags and pumps) currently keep incidental water 
collected by the LN Canal through the bluff area from flowing into the landslide area. 


Logan City Reach: 400 North to 1500 North. The Logan City Reach is shown in Figure 4-16 
at the end of this chapter. The canal water flows through this residential area in an earthen 
ditch that has culverts and pipes to convey the water under streets. The maintenance road 
continues to follow this reach of the canal. This reach conveys irrigation water, stormwater 
that is discharged at multiple locations by the City of Logan, and, occasionally, excess 
culinary water from a City of Logan well at about 700 North/600 East. Before the 2009 
landslide, LN Canal shareholders were provided irrigation water from this reach. 


Since the 2009 landslide, the East Bench Irrigation Company has temporarily provided some 
irrigation water to the LN Canal at 700 North through a pipeline under the USU campus. This 
temporary supply to the LN Canal is not considered to be a permanent source of irrigation 
water. Stormwater continues to be discharged into the canal in this reach. 


Lower Reach: 1500 North to 3100 North. The Lower Reach is shown in Figure 4-17 at the 
end of this chapter. The canal water flows through this agricultural and residential area in an 







 Chapter 4: Affected Environment 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 4-67 
 


earthen ditch that has culverts to convey the water under streets. The maintenance road 
continues through this reach and is used for maintenance and unauthorized public recreation 
(trail) use. This section of the canal conveys irrigation water, stormwater that is discharged at 
multiple locations by the City of North Logan, and, occasionally, excess culinary water from 
a well operated by the City of North Logan. Before the 2009 landslide, LN Canal 
shareholders were provided irrigation water from this reach. 


Since the 2009 landslide, some irrigation water has been temporarily provided using the 
Logan storm drain system between Lundstrom Park and the canal at 1500 North. This 
temporary supply to the LN Canal is not considered to be a permanent source of irrigation 
water. Stormwater continues to be discharged into the canal in this reach. 


LHPS Canal 


Management and operation of the LHPS Canal is discussed in Section 2.1.2, Canal 
Management and Operation. The LHPS Canal begins at the POD structure below Second 
Dam on the Logan River upstream (east) of Logan and ends north of Smithfield. The 
character of the canal changes at various places along its alignment according to whether it is 
in an urban area or in an area currently used for agriculture. For the purpose of this 
discussion, the canal alignment through the study area is divided into three sections that have 
similar physical characteristics and land uses: the Logan Canyon Reach, the Logan City 
Reach, and the North Logan City Reach. 


Logan Canyon Reach: POD to Logan Golf & Country Club. The Logan Canyon Reach is 
shown in Figure 4-18 at the end of this chapter. Water is diverted from the Logan River into a 
box culvert that crosses under US 89 in Logan Canyon. The canal then traverses the south-
facing slope of Logan Canyon on land managed by USFS to the Logan city municipal 
boundary. This section has historically been subject to rock fall and has lost water through 
seepage (Molina 2008). At the canyon mouth, the canal turns northerly and flows through the 
Logan Golf & Country Club as an open water feature with golf cart and pedestrian bridges 
spanning the canal. 


This section of the canal conveys only irrigation water diverted at the POD. No shareholders 
take irrigation water in Logan Canyon. 


Logan City Reach: Logan Golf & Country Club to Green Canyon Drive. The Logan City 
Reach is shown in Figure 4-19 at the end of this chapter. Water is conveyed through the golf 
course and residential areas in Logan and residential and agricultural areas in North Logan in 
an open, earthen ditch that has multiple culverts and pipes to convey water under streets. This 
section of the canal conveys irrigation water, incidental water discharges (such as golf course 
drainage and water tank overflow), and stormwater that is discharged at multiple locations 
from the Logan and North Logan storm drain systems. This reach also intercepts and carries 
runoff that drains from several unnamed intermittent drainages. LHPS Canal shareholders are 
provided irrigation water from this reach. 
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After the 2009 landslide that damaged the LN Canal, the operation of this section of the 
LHPS Canal was modified to provide some irrigation water to LN Canal shareholders. The 
operational changes included two temporary connections: one using the East Bench Irrigation 
Company’s pipeline under USU and one using the Logan storm drain system between 
Lundstrom Park and the LN Canal at about 1500 North. These temporary diversions 
discharged into the LN Canal at 700 North and 1400 North, respectively, and are not 
permanent sources of irrigation water for the LN Canal shareholders. 


North Logan City Reach: Green Canyon Drive to 3100 North. The North Logan City Reach 
is shown in Figure 4-20 at the end of this chapter. Water is conveyed through this agricultural 
and residential area in an open, earthen ditch with culverts that convey water under streets. 
This section of the canal conveys irrigation water and stormwater that is discharged at 
multiple locations from the North Logan storm drain system. This reach also intercepts and 
carries runoff that drains from several unnamed intermittent drainages. LHPS Canal 
shareholders are provided irrigation water from this reach. 


After the 2009 landslide, the operation of this section of the LHPS Canal was affected by 
upstream operational changes that allowed some LN Canal water to be delivered to LN Canal 
shareholders. 


Wetlands 


Figure 4-10 shows the potentially jurisdictional wetlands in the study area. The wetlands 
shown are those identified through the National Spatial Data Infrastructure (NSDI) database 
(USFWS 1986) and through a field survey in 2010. 


The NSDI database identifies the locations of wetlands across the country based on 
information collected in 1986 as a result of the Emergency Wetlands Resources Act. NSDI-
mapped wetlands have not been verified as jurisdictional under the CWA, and, because the 
data are almost 25 years old, many of the wetlands originally mapped probably no longer 
exist. However, the NSDI information does provide general information about the 
distribution of potentially jurisdictional wetlands. 


In September 2010, NRCS delineated, or identified, potentially jurisdictional wetlands in 
waters of the U.S. study areas that followed the alternative alignments (the waters of the U.S. 
study areas are shown in Figure 4-10). This delineation followed guidance provided in the 
Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) and the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West 
Region, Version 2.0 (Environmental Laboratory 2008). 
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Figure 4-10. Wetlands in the Study Area 
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Through the wetland delineation, NRCS identified 
0.58 acre of potentially jurisdictional wetlands. Several 
sections of the banks of both the LN and LHPS Canals 
have side bank areas with soils that support wetland 
vegetation. These areas are dominated by hydrophytic 
vegetation, but the soils fail to show any indicators of 
hydric soils as defined in the 2008 Regional Supplement. 
NRCS submitted the results of the delineation to USACE 
in October 2010 for its review (USDA NRCS 2010b), 
and USACE issued a preliminary jurisdictional 
determination (PJD) on January 5, 2011 (USACE 2011). 
The PJD states that USACE agrees that the potentially jurisdictional features presented in the 
delineation report, which include 0.72 acre of wetlands and about 55,349 linear feet of canals 
or other water bodies, might be subject to USACE’s jurisdiction under Section 404 of the 
CWA (Appendix B, Agency Correspondence). 


4.4.6.2 Water Quality 


Under the CWA, every State must establish and maintain water quality standards designed to 
protect, restore, and preserve the quality of waters in the state. These standards consist of 
narrative standards for all waters, specific numeric standards for protecting beneficial uses, 
and antidegradation provisions. EPA has delegated implementation of some CWA 
requirements, including those identified in Section 303 of the CWA, to State agencies. 


In Utah, the Division of Water Quality applies numeric standards to measure the quality of 
waters in the state as described in Section 303. Water bodies are assigned beneficial uses such 
as providing agricultural water, providing drinking water, supporting wildlife, and supporting 
recreation. Numeric standards for water quality, which are established in support of the 
Division of Water Quality’s Section 303 program, are intended to protect these beneficial 
uses by limiting the amounts of certain pollutants in the water. In addition, the Division of 
Water Quality and Utah Administrative Code Rule R317-2-3 have established 
antidegradation provisions. These provisions are intended to maintain high-quality waters at 
levels above the applicable water quality standards. 


Impaired Waters 


Under Section 303(d) of the CWA, States and authorized 
tribes must identify waters for which a water quality 
standard has not been met, even if the required minimum 
levels of pollution-control technology have been adopted. 
Such waters are called impaired waters and are identified 
as such on a Section 303(d) list. 


What is a Section 303(d) list? 


When a lake, river, or stream fails 
to meet the water quality 
standards for its designated 
beneficial use, Section 303(d) of 
the CWA requires that the State 
place the water body on a list of 
“impaired” waters, which is also 
known as a Section 303(d) list. 


What are hydrophytic 
vegetation and hydric soils? 


Hydrophytic vegetation is plants 
that are adapted to prolonged 
conditions of saturated soil. 
Hydric soils are soils that are 
saturated, flooded, or ponded 
during part of the year and so 
develop specific and identifiable 
soil characteristics. 
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The Utah Division of Water Quality lists the section of the Logan River in the study area as 
protected for the following beneficial uses (Utah Rule R317-2-13, effective October 1, 2010): 


• Class 2B: Protected for infrequent primary and secondary contact recreation 


• Class 3A: Protected for cold-water species of game fish and other cold-water 
aquatic life 


• Class 3D: Protected for waterfowl, shore birds, and other water-oriented wildlife 
not included in Classes 3A, 3B, or 3C, including the necessary aquatic organisms 
in their food chain 


• Class 4: Protected for agricultural uses 


The Division of Water Quality monitors waters in the state to determine whether they are 
meeting their designated beneficial uses. When the quality of a surface water does not meet 
the standards associated with its beneficial uses, Section 303(d) of the CWA requires that the 
affected waters be placed on the State’s list of impaired waters. 


The Division of Water Quality’s Draft 2010 Integrated 
Report identifies the reach of the Logan River from Third 
Dam in Logan Canyon downstream to Cutler Reservoir 
as not supporting the Class 3A beneficial use because of 
the amount of total phosphorous in this reach. The 
Division of Water Quality has not listed the Logan River 
as a stream Assessment Unit that is impaired and in need 
of a Total Maximum Daily Load (TMDL) analysis (Utah 
Division of Water Quality 2010). Therefore, the Logan 
River through the study area is not on the State’s 303(d) list. 


However, the Logan River is tributary to Cutler Reservoir, which is located in western Cache 
County outside the study area. The State identifies Cutler Reservoir as impaired for dissolved 
oxygen, and the TMDL was approved by EPA in February 2010 (SWCA 2010). Load 
allocations for total phosphorus were made for non-point sources by drainage basin, with the 
Logan River receiving a seasonal allocated load and load reduction. 


High-Quality Waters 


In addition to designating some waters as impaired 
waters, the Utah Division of Water Quality also 
designates some waters as high-quality waters. High-
quality waters are waters of the state whose quality is 
better than the water quality standards associated with 
their beneficial uses. The Division’s antidegradation 
policy (Utah Administrative Code, Rule R317-2-3) 
requires maintaining high-quality waters unless the Utah 


What is an antidegradation 
policy? 


The State’s antidegradation policy 
requires maintaining high-quality 
waters, which are waters of the 
state whose quality is better than 
the water quality standards 
associated with identified 
beneficial uses. The policy is 
applied through the State’s 
antidegradation standards. 


What is a TMDL analysis? 


A TMDL (Total Maximum Daily 
Load) analysis is a calculation of 
the maximum amount of a 
pollutant that a water body can 
receive and still meet water 
quality standards. 







Chapter 4: Affected Environment  


 


August 2011 Logan Northern Canal Reconstruction Project 
4-72 Final Environmental Impact Statement 
 


Water Quality Board determines that allowing lower water quality is necessary to 
accommodate important economic or social development in the area where the waters are 
located. The categories used to describe waters under the antidegradation policy are different 
from the categories applied under the CWA Section 303(d) program. 


The antidegradation policy designates the Logan River as a Category 1 high-quality water for 
the reach that is in Logan Canyon and on Federally owned land. Category 1 waters have 
exceptional recreational or ecological significance or have been determined to be a State or 
national resource that requires protection. 


This EIS assumes that the Logan River is designated as a Category 3 water downstream of 
the canyon because it is not specifically listed as a Category 1 or 2 water. Category 3 waters 
are those that are not protected as high-quality waters. This EIS also assumes that Green 
Canyon Creek is designated as a Category 3 water through the study area because it is also 
not specifically listed as a Category 1 or 2 water. 


4.4.6.3 Stormwater 


Stormwater runoff in the study area generally flows from developed and undeveloped areas 
from the eastern part of the study area to the west. The LN and LHPS Canals intercept and 
collect much of this stormwater. In the study area, the canals are an important component of 
the stormwater systems in Logan and North Logan. Downstream communities outside the 
study area also depend on the canals for collecting and conveying stormwater. 


The canals are connected to natural drainages and urban stormwater drainage by diversion 
structures, pipes, and overflow structures. Historically, the irrigation canals intercepted 
stormwater runoff from the foothills and agricultural land, and this still occurs in the study 
area. In developed or urbanized areas, the Cities of Logan and North Logan collect and 
convey stormwater to the canals through a drainage system consisting of curb and gutter, 
detention facilities, and discharge pipes. 


In the recent past, stormwater entering the canals has caused flooding downstream in Hyde 
Park and Smithfield. The irrigation companies actively manage the canals to remove debris, 
reduce irrigation flows, and reduce canal flows before and during storms to alleviate 
downstream flooding. Because the canals were originally built to carry irrigation water and 
because the canals lose capacity as they travel away from the POD, the addition of non-
detained stormwater from developed areas can overwhelm the canal system and cause flooding. 
Debris can make the problem worse by obstructing a canal or taking up space in a canal. 


To control any additional stormwater entering the canal systems, the Cities of Logan, North 
Logan, Hyde Park, and Smithfield adopted the Northern Cache Valley Storm Water Design 
Standards (City of Logan and others 2009). These design standards require new develop-
ments and redeveloped areas to detain and treat stormwater runoff before discharging it into 
the canals. The City of Logan has a stormwater master plan (Psomas 2001), as does the 
Cache County Urbanized Area (JUB 2003). These master plans specifically identify drainage 
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areas, existing and future stormwater flows based on land use, and the types of storms for 
which the systems are designed. 


In addition to stormwater master plans, the Cities of Logan, North Logan, and Hyde Park also 
have Utah Pollutant Discharge Elimination System (UPDES) General Permits for Discharges 
from Small Municipal Separate Storm Sewer Systems. These UPDES permits, which are 
issued by the Utah Division of Water Quality, require municipalities and Counties to reduce 
pollutant discharges to stormwater to the maximum extent practicable by implementing a 
stormwater management plan and best management practices. 


4.4.6.4 Floodplains 


Floodplains are defined as normally dry areas that are 
occasionally inundated by high stream flows or high lake 
water. Development in floodplains can reduce their flood-
carrying capacity and extend the flooding hazard beyond 
the developed area. 


Floodplains are mapped by FEMA and managed at the 
local level by communities to prevent flooding. The 
measures used by communities to prevent flooding include zoning, special subdivision or 
building standards, and special-purpose floodplain ordinances. Development in the mapped 
zones that could affect the base flood elevation is regulated by local and Federal agencies. A 
base flood elevation is the elevation to which floodwater is expected to rise during the base 
flood, where the base flood is the flood having a 1% chance of being equaled or exceeded in 
any given year. This regulatory standard is also referred to as the 100-year flood. 


Some of the streams and canals that traverse the study area have FEMA-defined regulatory 
floodplains. These are shown on Flood Insurance Rate Maps (FIRM) produced by FEMA and 
are managed by a local floodplain administrator. 


FIRMs That Apply to the Study Area. FEMA shows mapped, regulatory floodplains on the 
following FIRMs (FEMA 1984a, 1984b, 1986, 1987): 


• Community Panel No. 490019 0006 B, effective date September 28, 1984 
• Community Panel No. 490019 0005 B, effective date September 28, 1984 
• Community Panel No. 490024 0005 B, effective date March 18, 1986 
• Community Panel No. 490012 0006 B, effective date February 1, 1987 


What is a regulatory 
floodplain? 


A stream has a regulatory 
floodplain if the floodplain is 
identified and mapped by FEMA. 
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Floodplain Zones in the Study Area. The following mapped FEMA Special Flood Hazard 
Areas are present in the study area (Figure 4-11). A Special Flood Hazard Area is the area 
that would be covered by floodwaters and where floodplain management must be enforced. 


• Zone A2: Areas that could be flooded by a 100-year flood (that is, a flood with a 
1% chance of occurring each year), as determined by detailed methods. 


• Approximate Zone A: Areas that could be flooded by a 100-year flood, as 
generally determined using approximate methods. 


• Zone B: Areas between the limits of the base flood and the 500-year flood (that is, 
a flood with a 0.2% chance of occurring each year). 


• Zone C: Areas that are not Special Flood Hazard Areas and that have minimal 
chance of flooding. Zone C areas are higher than the elevation of the 500-year 
flood. 


Within the study area, FEMA has mapped two flooding risk areas: (1) the Logan River and 
the surrounding land below First Dam and (2) the area around Green Canyon Creek. The 
floodplain associated with the Logan River is Zone A2 (FEMA 1984a, 1984b). Base flood 
elevations are shown in Figure 4-11 for Zone A2. The LN Canal POD is located within the 
Logan River mapped Zone A2 floodplain (FEMA 1984a). The LHPS Canal POD is not 
located in a FEMA mapped floodplain. 


The floodplain associated with Green Canyon Creek is mapped Approximate Zone A, and 
other areas in North Logan are mapped Zone C. The Green Canyon Creek Zone A is crossed 
by both the LN Canal and the LHPS Canal (FEMA 1986, 1987). 


Areas around the Logan River, around Green Canyon Creek, and in unincorporated areas of 
Cache County are mapped Zone C (FEMA 1986, 1987). 
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Figure 4-11. Mapped Floodplains in the Study Area 
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4.4.6.5 Groundwater Resources 


Groundwater resources in Cache Valley and the study area are both confined and unconfined. 
Confined groundwater is trapped between two impervious layers of rock or clay soils, and 
unconfined groundwater is not restricted by impervious layers of rock or clay soils. Confined 
groundwater in the study area occurs where permeable water-bearing beds of gravel or sand 
are overlaid by relatively impermeable beds of clay or silt. Within Cache Valley, the 
confining layers extend from the sides of the valley toward the middle of the valley 
(Bjorklund and McGreevy 1971). Because the study area is closer to the mountains than to 
the middle of the valley, the water-bearing layers are not completely confined. 


The study area is primarily mapped as a recharge zone. 
Once in the ground, some groundwater travels close to 
the surface and emerges in discharge areas as seeps or 
springs. The western part of the study area is mapped as a 
discharge zone (Figure 4-12). Groundwater flow through 
the study area is generally to the west from the Bear 
River Range on the east toward the middle of the valley. 


Groundwater is recharged from direct precipitation that infiltrates into soil, from the streams 
that flow from the mountains into the valley, and from irrigation systems (Bjorklund and 
McGreevey 1971). Groundwater levels fluctuate in direct response to the amount of annual 
precipitation, with groundwater rising in the spring when the snow melts. Seasonal 
fluctuations are also influenced by irrigation flows. 


The annual Cache Valley groundwater recharge from 
infiltration, seepage from streams and canals, and other 
sources is estimated to be about 222,000 acre-feet (Utah 
Division of Water Resources 2004). The Utah Division of 
Water Rights established groundwater management 
guidelines in the 1999 Interim Cache Valley Ground-
Water Management Plan (Utah Division of Water Rights 
1999). The guidelines allow the State Engineer to review 
new applications to appropriate groundwater. 


The reaches of the LN Canal and LHPS Canal through the study area are primarily unlined. 
This causes irrigation water to be lost through seepage but provides a source for recharging 
groundwater. A 2004 seepage study (Weber 2004) of several canals evaluated several areas 
along the LHPS Canal beginning at the canal’s gage location in Logan Canyon and ending 
just south of North Logan. This study found that seepage rates varied along the LHPS Canal 
alignment, with an average flow rate loss of about 3 cfs/mile. 


What is an acre-foot? 


An acre-foot is unit of measure-
ment that describes a volume of 
water. One acre-foot is a volume 
of water equal to covering 1 acre 
of land with 1 foot of water. 


 


What is a recharge zone? 


A recharge zone is an area into 
which precipitation infiltrates into 
the ground to become groundwater. 
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Figure 4-12. Groundwater Zones in the Study Area 
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Another seepage study completed in 2008 (Molina 2008) assessed many Cache Valley canals, 
including the LN and LHPS Canals, over 5 summer months. Based on the data from 2008, the 
weighted average losses for the LN and LHPS Canals were 2.2 cfs/mile and 4.9 cfs/mile, 
respectively. Using the 2008 study and applying these average figures to the total lengths of 
the LN and LHPS Canals in the study area (about 5 miles each) over the 6-month irrigation 
period, the estimated seepage loss is about 13,000 acre-feet per year. The total annual 
groundwater recharge is estimated at about 222,000 acre-feet from the following sources: all 
canals provide 86,000 acre-feet, precipitation provides 90,000 acre-feet, other sources 
contribute 45,000 acre-feet, and streams provide 1,000 acre-feet (Utah Division of Water 
Resources 2004). 


Using information presented by Weber (2004) and Molina (2008), NRCS estimates that the 
average seepage rate is about 6.5 cfs/mile from the LHPS Canal through Logan Canyon 
during the irrigation season (actual rates vary). Accordingly, NRCS estimates that about 
6.5 cfs are lost from the LHPS Canal between the LHPS Canal POD and the canyon mouth, a 
distance of about a mile. Some of the seepage losses from the LHPS Canal in the canyon are 
probably conveyed to the groundwater and to the Logan River. 


4.4.6.6 Water Use and Water Rights 


All surface waters and groundwater in Utah are public property. A water right is a right to 
divert water (remove it from its natural source) and beneficially use it. The Utah Division of 
Water Rights is the State agency that regulates the legal use of water through appropriation. 
A perfected water right describes a specific water source and POD, the nature and extent of 
use, the place of use, and the date when the use was granted. The Division of Water Rights 
maintains a database that contains information on water rights, including the geographic 
location of the POD. 


The Logan & Northern Irrigation Company and the Logan, Hyde Park and Smithfield Canal 
Company hold water rights that are diverted using the LN Canal and LHPS Canal, respectively. 
The LN and LHPS Canals provide this water based on shares to land owners, land managers, 
and municipalities during the irrigation season. Shareholders receive the water from the 
canals through diversions onto their properties. Shareholders access water for agricultural 
use, for municipal use (in residential, university, and park irrigation systems), and to use as 
exchanges for municipal use (such as the water exchanged by the City of Smithfield for 
spring water in Smithfield Canyon and by the City of Logan for spring water in Logan 
Canyon). 


Shareholders use canal water to irrigate land through either flood irrigation or sprinkler 
irrigation systems. Sprinkler irrigation systems require land owners to pump water from the 
canal and sometimes filter the water to protect the pump system. Flood irrigation does not 
require pumping, but it is less efficient than sprinkler systems at applying water to the 
irrigated properties. NRCS estimates that flood irrigation is 40% to 65% efficient, whereas 
properly designed and operated sprinkler systems are 75% to 85% efficient (USDA NRCS 
2006b). 
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The general plans of the Cities of Logan and North Logan encourage the conservation of 
water by converting irrigation systems from flood irrigation to sprinkler systems (City of 
North Logan 2002; City of Logan 2007). 


Surface Water Rights 


Figure 4-13 shows the PODs for the surface water rights in the study area (Utah Division of 
Water Rights 2010a, 2010b). The POD sources for surface water rights can be springs, drains, 
streams, rivers, or lakes. There are 241 surface water PODs and 57 springs in the study area. 


The Logan & Northern Irrigation Company has several water rights with many surface and 
groundwater PODs. There are five water rights associated with the LN Canal POD on the 
Logan River downstream of First Dam: 25-3056, 25-6110, 25-6111, 25-6112, and 25-6113 
(Table 4-14). 


Table 4-14. Summary of LN Canal Water Rights 


Water Right 
Number 


Flow 
(cfs) 


Kimball Decree 
Awarda or 


Application Period of Use Priority Date 


25-3056 10.0 A10531 April 1 – October 31 November 19, 1928 
25-6110 68.1 219a April 1 – October 31 May 1, 1860 
25-6111 7.9 219b April 1 – July 31 May 1, 1860 
25-6112 27.2 219c April 1 – July 14 May 1, 1860 
25-6113 20.0 219d October 1 – October 10 May 1, 1860 


Source: Utah Division of Water Rights 2010b 
a Kimball Decree awards are rights decreed in the matter of Utah Power & Light Company v. Richmond 


Irrigation Company, et al., February 21, 1922. 


After the 2009 landslide, the Logan & Northern Irrigation Company requested and was 
granted a temporary change (t36289) in its water rights from the State Engineer. This change 
added the LHPS Canal POD as a temporary LN Canal POD and allowed delivery of about 
50% of the LN Canal irrigation water to shareholders immediately after the 2009 landslide 
occurred. Water was temporarily conveyed from the LHPS Canal to the LN Canal using a 
pipeline installed by the City of Logan through Lundstrom Park and the city’s storm drain 
system. USU also provided use of its system to temporarily provide water from the LHPS 
Canal to the LN Canal. 
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Figure 4-13. Points of Diversion in the Study Area 
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The Logan & Northern Irrigation Company submitted a permanent water right change 
application (a36298) that was approved on August 17, 2011. This permanent change allows 
some of the LN Canal water to be diverted at the LHPS Canal POD. The LHPS Canal 
diversion is about 2 miles upstream of the LN Canal POD on the Logan River and 
downstream of Second Dam (Figure 4-8). 


The water in the Logan River is highly managed by the Logan River Water Commissioner. 
Flow in the reach of the river between Second Dam and the LN Canal POD has historically 
been diverted and used by four primary water rights holders: the Logan, Hyde Park and 
Smithfield Canal Company; USU; Logan City Light and Power; and the Logan & Northern 
Irrigation Company. Figure 4-8 shows the location of the LN Canal and LHPS Canal PODs. 
The Logan City Light and Power POD is at Second Dam. For a schematic of the river 
diversions, see Figure 3-11, Logan River Diversions. 


Prior to the 2009 landslide, Logan City Light and Power diverted its water right into a 
penstock at Second Dam. This water was taken through its Hydro 2 plant at the mouth of 
Logan Canyon and then discharged back into the river near First Dam. The LN Canal POD is 
below this discharge point. 


Under the approved change, some of the water historically diverted at the LN Canal POD can 
be permanently diverted upstream at the LHPS Canal POD. An agreement between the Cache 
Highline Water Users’ Association and the City of Logan ensures that the canal systems and 
hydropower facility on the Logan River would continue to operate in a manner that ensures 
that there is no impact to legal users or that any potential effects are mitigated as described in 
the agreement. 
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Groundwater Rights 


Groundwater PODs are usually associated with groundwater wells. Figure 4-13 shows the 
87 groundwater wells for which there are water rights in the study area. Groundwater is used 
for domestic water supplies, irrigation, municipal water supplies, and stock watering. 


Public Water Supply Wells. Throughout Utah, groundwater wells provide drinking water to 
residents. Utah Administrative Code Section R-309-600, Source Protection: Drinking Water 
Source Protection for Ground-Water Sources, identifies procedures to prevent groundwater 
discharges and restrict certain land uses to protect drinking water and describes drinking 
water source protection zones. Drinking water source protection zones are surface and 
subsurface areas surrounding a groundwater source of drinking water that supplies a public 
water system and identifies a travel time for which contaminants are reasonably likely to 
move toward and reach the groundwater source. 


According to the Utah Division of Drinking Water (2010), there are five public water sources 
in the study area. Figure 4-14 identifies the drinking water source protection zones that are 
associated with these sources and that cross the study area. Local ordinances restrict certain 
activities and land uses depending on where such uses occur in relation to the protection 
zones. The drinking water protection zones are as follows: 


• Zone 1: the area within a 100-foot radius of a well or margin of the groundwater 
collection area. 


• Zone 2: the area within a 250-day groundwater time of travel to the well or 
margin of the groundwater collection area, the boundary of the aquifer that 
supplies water to the groundwater source, or the groundwater divide, whichever is 
closer. 


• Zone 3: the area within a 3-year groundwater time of travel to the well or margin 
of the groundwater collection area, the boundary of the aquifer that supplies water 
to the groundwater source, or the groundwater divide, whichever is closer. 


• Zone 4: the area within a 15-year groundwater time of travel to the well or margin 
of the groundwater collection area, the boundary of the aquifer that supplies water 
to the groundwater source, or the groundwater divide, whichever is closer. 







 Chapter 4: Affected Environment 


 


Logan Northern Canal Reconstruction Project August 2011 
Final Environmental Impact Statement 4-83 
 


Figure 4-14. Drinking Water Source Protection Zones in the Study Area 
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Figure 4-15. Logan Northern Canal, Upper Reach (1 of 3) 
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Figure 4-16. Logan Northern Canal, Logan City Reach (2 of 3) 
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Figure 4-17. Logan Northern Canal, Lower Reach (3 of 3) 
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Figure 4-18. Logan Hyde Park Smithfield Canal, Logan Canyon Reach (1 of 3) 
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Figure 4-19. Logan Hyde Park Smithfield Canal, Logan City Reach (2 of 3) 
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Figure 4-20. Logan Hyde Park Smithfield Canal, North Logan City Reach (3 of 3) 


 





		Chapter 4:  Affected Environment

		4.1 Introduction

		4.2 Land-Use Plans, Policies, and Controls

		4.2.1 Land Use and Zoning

		4.2.2 General Plan Guidance



		4.3 Social and Economic Conditions

		4.3.1 Community Resources

		4.3.2 Environmental Justice

		4.3.3 Economics

		4.3.4 Recreation

		4.3.5 Scenic Beauty and Landscape Resources

		4.3.6 Energy



		4.4 Natural Resource Conditions

		4.4.1 Agriculture

		4.4.2 Biological Resources

		4.4.3 Special-Status Species

		4.4.4 Cultural and Tribal Resources

		4.4.5 Topography, Soils, and Geology

		4.4.6 Water Resources







