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TECHNICAL MEMORANDUM 016  

Date: July 2024 

To: NRCS-Utah 
Cc: 

From: 

Lance Houser, PE 
Franson Civil Engineers, Inc. 
Kyler Olsen, EIT 
Franson Civil Engineers, Inc. 
Franson Civil Engineers, Inc. 

Project: Logan River Watershed Plan-EIS 

Subject: Capital Cost Estimate 

1.0 Introduction 
To arrive at a benefit-cost ratio for the project, an estimate for construction costs for project 
measures under each alternative was required. This technical memo describes the process 
employed to arrive at the final construction costs for each alternative that will be carried forward 
to the EIS. A summary of the assumptions and calculations is given in this Technical 
Memorandum to provide context and clarity on the estimating process. Cost estimates, 
discussion, and comparison are then provided. 

2.0 Summary of Methods, Assumptions and Tools 
An appropriate cost estimate is dependent on an appropriate design (30% designated for 
environmental impact analysis). The following paragraphs describe the methods, assumptions, 
and tools used to complete a 30% design of the proposed project measures. Project measures 
under all alternatives are listed in alphabetical order, with pump stations grouped together due 
to similarity. 30% designs were completed for the following project measures: distribution 
system, first dam intake, flood control actions, hydropower equipment, canal enclosure, all 
pump stations, reconstruction and removal of Crockett Diversion Dam, and the lagoons storage 
facility. 100% design drawings for the Crockett Diversion Dam reconstruction were previously 
completed by Anderson Consulting Engineers (ACE). All design drawings are included in 
Attachment A of this document. 

2.1 Distribution System 
The pressurized irrigation distribution system was designed to service all current shareholders 
and all residential parcels within the current service area. Large concentrations of commercial 
parcels (identified through zoning and a QC review) were excluded from construction due to 
their negligible secondary water demand. The system was designed to have two pressure 
zones, as the existing Benson Irrigation Company (BIC) pressurized system is limited to a 
design pressure of 65 psi. The pressure zones would be isolated through a combination of a 
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Logan River Watershed Plan-EIS TM 016—Capital Cost Estimate 

smaller head pump station at the West Lagoons and isolating pressure reducing valves (PRVs) 
in strategic locations. In order to design the pipe network, multiple tools were used. 

First, a pipe network model (using Bentley WaterCAD) was used to lay out and size the 
distribution pipe network. The pressurized distribution system was laid out to service every 
residence within the existing Crockett service area. Commercial areas (identified using 
municipal zoning) were not serviced, as outdoor water use is not substantial enough to create 
savings through a secondary hookup. This also minimized crossings of Main Street (US 91), 
which are extremely costly due to traffic control and after-hours work that would be required. 

Once the distribution system was laid out, water demands were applied at the pipe intersections 
(called nodes). These demands were determined using spatial analysis software (ArcGIS Pro). 
An estimated “percent irrigated” multiplier was assigned to each zoning type for the service 
area. Each parcel was then assigned a “percent irrigated” through the zoning to calculate an 
“irrigated acreage” at each parcel. Agricultural parcels were identified through municipal zoning 
and a manual verification of parcels greater than 0.5 acres. A buildout scenario was also 
created, where all agricultural parcels in the area were assumed to be developed for the future 
zoning in the service area. 

Finally, secondary system design values identified in UT R-309 510 were assigned to each 
parcel (3.96 gpm/non-ag irrigated acre peak day use, 7.92 gpm/non-ag residential irrigated acre 
instantaneous use, 7gpm/ag irrigated acre peak day use) for the initial and buildout conditions. 
Using the appropriate design flow and the irrigated acreage, a design demand at each parcel 
was calculated for the initial and buildout scenarios. Each parcel’s demand was then assigned 
to the closest pipe intersection node. Total Demand assigned to each node was summed and 
used as input for the WaterCAD model. 

WaterCAD allows for the creation of multiple scenarios with varied underlying alternatives. 
Alternate demands and pipe distribution systems were created to allow for scenarios 
representing initial and buildout conditions for each action alternative. Additionally, due to the 
flexibility of the pressurized irrigation system, additional sub-scenarios were created to ensure 
that pipes were sized to meet demands (staying at or below 5 fps per NRCS standards) under a 
complete upper supply, complete lower supply, and 50/50 upper/lower supply conditions that 
may be experienced throughout the irrigation season. 

WaterCAD allows for slight seasonal variation to demands in an extended time period 
simulation, but additional analysis on seasonal variation of water availability, demands, and 
operations was desired by project sponsors to gain confidence in the viability of the project. 
Additionally, there was a need to quantify estimated power generation and consumption impacts 
under each alternative. These values are discussed in TM013 Power Consumption and 
Generation and TM017 Operation and Maintenance Costs. 

To meet these needs, a spreadsheet model of the Logan River Reaches 1–8 (see TM002 for 
river reach definition) below First Dam was created with a daily timestep for the length of the 
irrigation season (April 1 to October 15). Percentile hydrographs of the Logan River above First 
Dam (see TM002 Hydrology and Hydraulics for description of hydrograph development) were 
utilized as upstream model inputs. Seasonal demands for the Crockett Irrigation Company (CIC) 
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Logan River Watershed Plan-EIS TM 016—Capital Cost Estimate 

were developed using historical average daily diversion for agricultural demands, state 
secondary design rates for non-shareholder parcels that will be served by the distribution 
system, and estimated seepage losses (see TM004 Seepage Losses). The model used a rule-
based operations scenario, ensuring 25 cfs instream flow, storing water when possible, and 
prioritizing diversion upstream while following the Kimball Decree Revised Schedule A when 
Logan River flows diminish. When available water supply fell below demand, stored water was 
used to meet a proportional amount of demand. See TM013 Power Consumption and 
Generation for additional details on model inputs and parameters. 

This model was used to size each pump station capacity and identify an estimated peak supply 
to the system. Large transmission lines throughout the distribution system were sized using the 
supply value rather than the demand value calculated through WaterCAD, as the demand value 
would artificially increase pipe sizes because it assumes that every parcel is experiencing peak 
instantaneous demand constantly. The reality of culinary or secondary systems is that not 
everyone is consuming water at the same time. Although agriculture uses more water than 
secondary and users are more consistent in their use, they also do not water every field at the 
same time. So, while the laterals that service parcels were sized for the peak instantaneous 
demand, the main transmission lines were sized for supply amounts. This method was used for 
the design and construction of the Benson Pressurized Irrigation system and has functioned 
successfully since 2019. 

It should be noted that pipe sizes are dependent on looping and interconnecting, which helps 
reduce the overall size of pipe required. This should be taken into account during incremental 
analysis of the system, as the removal of some key looping/interconnecting lines may impact 
the required sizing of other pipelines. 

2.2 First Dam Intake 
The First Dam Intake design supply value was taken from the spreadsheet model described 
above. Site visits and photographs were used to prepare the 30% design. It is currently 
unknown how far the penstocks extend from the control house concrete face, as the area is 
submerged by hydropower tailwater and flow over the spillway. The complete design of the 
connection point will be finished during the design phase of this project. The design includes 
removal of the existing hydropower turbine and connecting to the penstocks as they leave the 
control building. The pipe network was laid out to minimize impacts to existing concrete. A 
metered turnout was sized to provide the full water right of the Providence-Logan Irrigation 
Company into the Logan River. The pressurized irrigation system meter is located downstream 
of the turnout. Supply pipe size (60-inch) was selected to balance the ability to take the full 
water right and the anticipated demands by the system users. Steel was selected for the area 
near the intake, with a transition to plastic pipe after the alignment crosses the parking lot and 
joins the current Logan-Hollow supply line alignment. 

2.3 Flood Control Actions 
Flood control actions are described in TM007. For the purposes of cost estimation, landscaping 
fill quantities on two properties were estimated using design surfaces generated during 
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Logan River Watershed Plan-EIS TM 016—Capital Cost Estimate 

hydraulic modeling. Design surfaces were compared with existing LIDAR data for the parcels to 
quantify required fill. 

2.4 Hydropower Equipment 
Hydropower equipment was designed for a maximum flow rate of 40 cfs, which balances 
generating capacity during spring runoff and equipment costs. Hydropower head was obtained 
from the WaterCAD distribution system model described in section 2.1 and takes into account 
pipe friction losses. Based on head and anticipated flow rates, a 510 kW Francis turbine was 
selected. 

2.5 Canal Enclosure 
The initial section of canal to be enclosed is located along the edge of the Island hillside. CIC 
requested that a box culvert be used. The box culvert was sized to carry 80 cfs with the 
elevation drop from the upstream bridge to downstream road crossing. A preliminary quote for 
the enclosure materials was requested from a market vendor with installation costs estimated in 
addition. 

Other areas of future canal enclosure had the following assumptions made: sized to carry the 
respective irrigation company water rights to which it delivers water; each canal reduces in 
conveyance need, and pipeline and manholes were found to be suitable and more cost effective 
for all enclosure below the Crockett Main Branch division at 200 E and Center Street in Logan; 
pipelines were sized for gravity flow with 1 foot of headspace and manholes every 500 feet for 
cleanout operations; and valves were located at the head of each irrigation company for flow 
control and isolation. 

2.6 Pump Stations 
The spreadsheet model discussed in section 2.1 was used to size pump station capacity for all 
except the Cow Pasture pump station. The Cow Pasture pump station was sized to pump all 
external ground and surface water rights owned by the Cow Pasture Irrigation Company. These 
flow rates are listed below in Table 2-1. The West Lagoon Pump Station services two pressure 
zones. To reduce pumping costs, two design pump heads were used. 

Table 2-1 Pump Station Design Capacity 

Pump Station Design Flow Rate (cfs) 
Cow Pasture 40 

Crockett 120 

West Lagoons 90 

Low Head 30 

High Head 60 

West River 30 
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Logan River Watershed Plan-EIS TM 016—Capital Cost Estimate 

Pump station 30% design drawings were completed to identify the appropriate appurtenances at 
each location. These details were used to identify line items and quantities for each project 
measure. 

2.7 Reconstruct Crockett Diversion Dam 
Crockett Diversion Dam reconstruction is a project measure under the No Federal Action 
alternative and has construction drawings that have previously been completed by ACE. No 
additional design was required at this phase. 

2.8 Remove Crockett Diversion Dam 
Diversion dam removal actions include dam removal and river channel restoration using rock 
weirs. Quantities of armoring rip-rap, excavation, and rock for weirs were estimated using 
design surfaces developed through hydraulic modeling and rock weir design. See TM007 for 
additional information regarding rock weir design. 

2.9 Storage Facility 
TM010 details the process carried out to identify the necessary infrastructure improvements 
needed at the Logan Lagoons storage facility. Quantities of excavation for internal berm 
removal, fill for external berm rehabilitation, and excavation of dried sludge are provided in 
TM010. Concrete overflow spillway design parameters are also discussed in TM010. 

3.0 Estimated Project Costs 
Following the organizational format provided in TM006, costs for each alternative were broken 
down by individual project measures. Where needed, project measures were split into specific 
line items that facilitated appropriate cost estimates. Lists of project measures and individual 
line items (with quantities) were provided to an independent construction cost estimator. 
Transformer costs were estimated using recent purchase prices from Logan Light and Power, 
and the budgetary cost estimate for the hydropower equipment was provided by Canyon Hydro. 
The tables seen in the body of this report summarize costs by project measure, and expanded 
tables are provided in Attachment A. Cost estimates include the cost to furnish and install items, 
including contractor overhead. Contingency is applied to the full project cost, and engineering 
design, construction management, permitting, and administration is not included. 

3.1 No Federal Action Alternative 
Capital costs required for this alternative were limited to two project measures: rehabilitation of 
the Crockett Diversion Dam and enclosing a section of the Crockett Canal. CIC has previously 
made plans to rehabilitate the diversion dam and has design drawings that were approved for 
bidding. These plans served as the basis creating line items for cost estimating. An approximate 
length of canal was measured for estimates on that line item. Table 3-1 below shows the initial 
capital cost estimates for this alternative, while Table 3-2 illustrates the future capital costs over 
the project lifetime. 
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Logan River Watershed Plan-EIS TM 016—Capital Cost Estimate 

Table 3-1 No Federal Action Initial Capital Cost Estimate 

Project Measure Price ($) 
Reconstruct Crockett Diversion Dam 990,000 

Line Section of Canal 3,000,000 

Project Measures Subtotal 1,280,000 

Contractor Overhead 220,000 

Subtotal 4,210,000 

Contingency (20%) 840,000 

Final Amount 5,050,000 

Table 3-2 No Federal Action Future Capital Cost Estimate 

Project Measure Price ($) 
Future Canal Enclosure 24,000,000 

Contractor Overhead 1,300,000 

Subtotal 25,300,000 

Contingency (20%) 5,050,000 

Final Amount 30,350,000 

3.2 First Dam Alternative 
Capital costs identified for the project measures under this alternative can be seen below in 
Table 3-3. It should be noted that during the final selection of a Preferred alternative, the First 
Dam Alternative was slightly modified, borrowing one item from the Crockett Diversion 
Alternative to better meet public desires. Instead of removing the Crockett Diversion Dam and 
restoring the river, the dam would be reconstructed to maintain existing connectivity and river 
levels upstream of the dam but allow for improved flood conveyance. The First Dam Alternative 
cost description below indicates the original cost estimate, including the removal of Crockett 
Diversion Dam. For this reason, total costs included in the following sections may differ slightly 
from the totals indicated in the economic analysis. 
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Logan River Watershed Plan-EIS TM 016—Capital Cost Estimate 

Table 3-3 First Dam Alternative Capital Cost Estimate 

Project Measure Price ($) 
First Dam Intake 17,600,000 
Pressurized Irrigation System 102,470,000 
West River Pump Station 2,420,000 
West Lagoon Pump Station 1,830,000 
Storage Facility 7,910,000 
Hydropower equipment 1,360,000 
Cow Pasture Pump Station 2,310,000 
Removal of Crockett Diversion 
Dam 

1,290,000 

Removal of Providence Pioneer 
Diversion Dam 

200,000 

Flood Control Actions 20,000 
Project Measures Subtotal 137,400,000 

Contractor Overhead 9,700,000 
Subtotal 147,100,000 
Contingency (20%) 29,400,000 
Final Alternative Amount 176,500,000 

3.3 Crockett Diversion Alternative 
Capital costs identified for the project measures under this alternative can be seen below in 
Table 3-4 

Table 3-4 Crockett Diversion Alternative Capital Cost Estimate 

Project Measure Price ($) 
Crockett Dam Reconstruction 680,000 
Crockett Pump Station 1,210,000 
Distribution System 102,470,000 
West River Pump Station 2,420,000 
West Lagoon Pump Station 1,830,000 
Storage Facility 7,910,000 
Cow Pasture Pump Station 2,310,000 
Removal of Providence Pioneer 
Diversion Dam 

180,000 

Flood Control Actions 20,000 
Project Measures Subtotal 119,000,000 

Contractor Overhead 8,340,000 
Subtotal 127,000,000 
Contingency (20%) 25,400,000 
Final Alternative Amount 152,400,000 
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Logan River Watershed Plan-EIS TM 016—Capital Cost Estimate 

4.0 Attachment A 
The following reference documents are attached to this Technical Memorandum. 

30% design drawings: 

• Distribution system 
• First Dam Intake 
• Cow Pasture Pump Station 
• Crockett Pump Station 
• West Lagoon Pump and Hydro Station 
• West Lagoon Pump Station 
• West River Pump Station 
• Crockett Diversion Removal 
• Lagoons Storage Facility 

100% design drawings: 

• Crockett Diversion Dam 

Bid tab sheets: 

• No Federal Action Bid Tab sheet 
• First Dam Alternative Bid Tab sheet 
• Crockett Diversion Alternative Bid Tab sheet 
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Logan River Watershed Plan-EIS 

CACHE • Survey Point 
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LAGOON SURVEY INFORMATION 

Dates of Survey: 
May 23rd and 24th 
Personell 
Brady… 
Phil Harold 
Scott Mershon 

Overall Average Depth: 10.99 Inches 
Total Volume of Sludge: 604,177.75 Cubic Yards 

W ,U, V, T, X 351,644.35 

Summary Pond W 
Total Average Depth: 14.28 Inch 
Total Average Depth: 1.19 Ft 
Area of Pond W: 94.40 Acres 
Area of Pond W: 4,112,064.00 Square Ft 
Volume of Sludge: 4,892,730.65 Cubic Ft 
Volume of Sludge: 181,212.25 Cubic Yard 

Summary Pond X 
Total Avera ‐ Inch 
Total Avera ‐ Ft 
Area of Pon 28.20 Acres 
Area of Pon 1,228,392.00 Square Ft 
Volume of ‐ Cubic Ft 
Volume of ‐ Cubic Yard 

Summary Pond V 
Total Average Depth: 13.17 Inch 
Total Average Depth: 1.10 Ft 
Area of Pond W: 71.00 Acres 
Area of Pond W: 3,092,760.00 Square Ft 
Volume of Sludge: 3,395,490.48 Cubic Ft 
Volume of Sludge: 125,758.91 Cubic Yard 

Summary Pond T 
Total Avera ‐ Inch 
Total Avera ‐ Ft 
Area of Pon 39.30 Acres 
Area of Pon 1,711,908.00 Square Ft 
Volume of ‐ Cubic Ft 
Volume of ‐ Cubic Yard 

Summary Pond U 
Total Average Depth: 5.20 Inch 
Total Average Depth: 0.43 Ft 
Area of Pond W: 63.90 Acres 
Area of Pond W: 2,783,484.00 Square Ft 
Volume of Sludge: 1,206,176.40 Cubic Ft 
Volume of Sludge: 44,673.20 Cubic Yard 
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 Summary Y 
Total Average Depth: 9.61 Inch 
Total Average Depth: 0.80 Ft 
Area of Pond W: 71.00 Acres 
Area of Pond W: 3,092,760.00 Square Ft 
Volume of Sludge: 2,477,889.86 Cubic Ft 
Volume of Sludge: 91,773.70 Cubic Yard 

Summary Pond Z 
Total Average Depth: 12.67 Inch 
Total Average Depth: 1.06 Ft 
Area of Pond W: 94.40 Acres 
Area of Pond W: 4,112,064.00 Square Ft 
Volume of Sludge: 4,340,512.00 Cubic Ft 
Volume of Sludge: 160,759.70 Cubic Yard 
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 Pond W 

A Depth of Sludge (in) 
1  13  
2  13  
3  14  
4  18  
5  13  
6  19  
7  18  
8  14  
9  18  

10 18 
Average: 15.8 

B Depth of Sludge (in) 
1  13  
2  13  
3  18  
4  18  
5  14  
6  18  
7  18  
8  18  
9  18  

10 12 
Average: 16.0 

C Depth of Sludge (in) 
1  16  
2  13  
3  13  
4  16  
5  15  
6  11  
7  13  
8  14  
9  12  

10 12 
Average: 13.5 

D Depth of Sludge (in) 
1  15  
2  13  
3  15  
4  16  
5  14  
6  15  
7  15  
8  16  
9  15  

10 13 
Average: 14.7 

H Depth of Sludge (in) 
1  13  
2  15  
3  11  
4  15  
5  14  
6  12  
7  16  
8  15  
9  12  

10 8 
Average: 13.1 

I Depth of Sludge (in) 
1  NA  
2  15  
3  7  
4  15  
5  16  
6  16  
7  23  
8  20  
9  13  

10 12 
Average: 15.2 
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 Pond W 

J Depth of Sludge (in) 
1  NA  
2 9 
3  11  
4  16  
5  15  
6  11  
7  14  
8 8 
9 9 

10 NA 
Average: 11.6 

Summary Pond W 
Total Average Depth: 14.3 Inch 
Total Average Depth: 1.2 Ft 
Area of Pond W: 94.4 Acres 
Area of Pond W: 4,112,064.00 Square Ft 
Volume of Sludge: 4,892,730.65 Cubic Ft 
Volume of Sludge: 181,212.25 Cubic Yard 
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 Pond V 

A Depth of Sludge (in) 
1  16  
2  18  
3  16  
4  16  
5  16  
6  16  
7  16  
8  16  
9  17  

10 17 
Average: 16.4 

B Depth of Sludge (in) 
1  18  
2  12  
3  14  
4  13  
5  13  
6  12  
7  12  
8  12  
9  13  

10 16 
Average: 13.5 

C Depth of Sludge (in) 
1  16  
2  15  
3  12  
4  12  
5  11  
6  12  
7  12  
8  12  
9  12  

10 16 
Average: 13 

D Depth of Sludge (in) 
1  NA  
2  13  
3  12  
4  12  
5  8  
6  12  
7  12  
8  13  
9  13  

10 14 
Average: 12.1 

E Depth of Sludge (in) 
1  17  
2  10  
3  10  
4  12  
5  12  
6  14  
7  10  
8  10  
9 9 

10 14 
Average: 11.8 

F Depth of Sludge (in) 
1  17  
2  12  
3  12  
4  13  
5  14  
6  11  
7  13  
8  11  
9  12  

10 13 
Average: 12.8 
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 Pond V 

G Depth of Sludge (in) 
1  16  
2  13  
3  11  
4  12  
5  14  
6  15  
7  11  
8  12  
9  13  

10 16 
Average: 13.3 

H Depth of Sludge (in) 
1  16  
2  11  
3  14  
4  12  
5  11  
6  12  
7  12  
8  12  
9  12  

10 14 
Average: 12.6 

I Depth of Sludge (in) 
1  15  
2 7 
3  11  
4 7 
5  11  
6  14  
7  13  
8  15  
9  13  

10 16 
Average: 12.2 

J Depth of Sludge (in) 
1 4 
2  14  
3  14  
4  13  
5  10  
6  11  
7  10  
8  13  
9  12  

10 NA 
Average: 11.2 

Summary Pond V 
Total Average Depth: 13.2 Inch 
Total Average Depth: 1.1 Ft 
Area of Pond W: 71 Acres 
Area of Pond W: 3,092,760.00 Square Ft 
Volume of Sludge: 3,395,490.48 Cubic Ft 
Volume of Sludge: 125,758.91 Cubic Yard 

E-1742



Time to Drain Ponds Calculations 
Height_lnit ial 8.8 ft 

ft 

ft/s2 

acre 

ft2 

ft2 

in 

ft 

Heigh_Final 0 

Gravity 32.2 

Area Ponds 296 

Area Ponds 12,893,760 
Area Orifice 7.1 
Diameter Orifice 36 

Diameter Orifice 

Discharge Coeficient 

3 
0.98 

dh 
Q= - A dt 

A , r- r-· i2 
t = - \ \ ,H- - vH ·!\'-1a C ' ' g 

Time to Drain (1,376,098.5) s 

Time to Drain (22,934.97) min 

Time to Drain (382.25) hour 

Time to Drain (15.93) day 
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LAGOON SPILLWAY LOCATION 
Logan River Watershed Plan EIS 
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LAGOON SPILLWAY SECTIONS 
Logan River Watershed Plan EIS 
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LAGOON SPILLWAY PLAN 
Logan River Watershed Plan EIS 



Logan River Watershed ProjectUSDA-NRCS

   

   

 

 

  

 

Top of Berm ≈ 4442.63 

2 

1 

≈ 15’ 

2.5 
1 

Existing Embankment 

Proposed Embankment 

Bottom of Pond ≈ 4436.54 
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WEST LAGOON BERM SECTION 
Logan River Watershed Plan EIS 
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USDA-NRCS Logan River Watershed Project
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USDA-NRCS Logan River Watershed Project
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USDA-NRCS Logan River Watershed Project
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USDA-NRCS Logan River Watershed Project
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USDA-NRCS Logan River Watershed Project

E-1754



USDA-NRCS Logan River Watershed Project

E-1755



USDA-NRCS Logan River Watershed Project
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USDA-NRCSLogan River Watershed ProjectE-1761
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Logan River Watershed ProjectUSDA-NRCS

BID TAB SHEETS 
Expanded Table 

No Federal Action Alternative 
Project Measure Description Units Qty Unit Cost Total Cost HCC UNIT COST   HCC TOTAL COST 

Remove concrete bridge and fencing ls 1           $ 20,000         $ 20,000.00 16500 16,500.00 
Dewatering/flow management ls 1         $ 100,000 $ 100,000.00 
Remove concrete wall and grouted rip-rap ls 1           $ 35,000         $ 35,000.00 16500 16,500.00 
Remove steel superstructure at dam: railings, 

braces, bridge, etc. ls 1           $ 15,000         $ 15,000.00 15000 15,000.00 

Channel excavation cy 350 $ 15            $ 5,250.00 125 43,750.00 

Construction of Proposed dam and concrete walls ls 1         $ 250,000       $ 250,000.00 125000 125,000.00 
Reconstruct Crockett Dam 

Installation of overshot gates and appurtenances ls 1         $ 250,000       $ 250,000.00 250000 0.00 
Install canal gate ls 1           $ 25,000         $ 25,000.00 5000 5,000.00 
Construction of control house ls 1           $ 25,000         $ 25,000.00 30000 30,000.00 
Electrical wiring for site ls 1           $ 15,000         $ 15,000.00 70000 70,000.00 
Install rip-rap upstream of dam ls 1           $ 10,000         $ 10,000.00 141.15 141.15 
Revegetation/stabiliation sy 1000 $ 10         $ 10,000.00 9.25 9,250.00 
Install chain-link fence ls 1           $ 15,000         $ 15,000.00 20000 20,000.00 

Reconstruct Crockett Dam Subtotal             $ 990,000 R.C.D.STOTAL           $ 351,141 

Initial Canal Enclosure Line Canal on Hill (4x6 box culvert) ft                2,500              $ 1,200         $ 3,000,000 360           $ 900,000 
Line Canal Section Subtotal $ 3,000,000           $ 900,000 

Initial Project Measures Subtotal $ 3,990,000       $ 1,251,141 

Mobilization Percent 5%         $ 180,000             $ 180,000             $ 13,000             $ 13,000 
Contractor Overhead 

Survey 1%           $ 40,000               $ 40,000             $ 13,000             $ 13,000 

Contractor Overhead Section Subtotal             $ 220,000             $ 26,000 

Total Initial Cost $ 4,210,000       $ 1,277,141

         

      
         

      

 Summary Table 
No Federal Action Alternative 

Description Total Cost 

Reconstruct Crockett Dam $ 990,000 

Line Canal Section $ 3,000,000 
Contractor Overhead $ 220,000 

Total Cost $ 4,210,000 

   

Crockett Remaining north branch (4x6 box culvert) lf 2640 $              1,200 $         3,168,000 
Twins new headgate structure ea 1 $           25,000 $               25,000 
Twins 200N to 1000 N (48" N-12) lf 6864 $                 329 $         2,258,256 
Twins 200N to 1000 N 72" Manholes ea 14 $           10,000 $             140,000 
Twins 1000N to 1800 N (48" N-12) lf 5808 $                 329 $         1,910,832 
Twins 1000N to 1800 N 72" Manholes ea 12 $           10,000 $             120,000 
Twins 1800 N to 2500 N (48" N-12) lf 4752 $                 329 $         1,563,408 
Twins 1800 N to 2500 N 72" Manholes ea 10 $           10,000 $             100,000 
Isolation Valve for HPIC ea 1 $           15,000 $               15,000 
Twins 2500 N to 3100 N (36" N-12) lf 4224 $                 158 $             667,392 
Twins 2500 N to 3100 N 48" Manholes ea 8 $              7,700 $               61,600 
Twins 3100 N to 200 S (HP) crossing (36" N12) lf 2640 $                 158 $             417,120 
Twins 3100 N to 200 S (HP) crossing 48" Manholes ea 5 $              7,700 $               38,500 
Twins 200 S Crossing to 100 W Crossing (36" N-12) lf 4752 $                 158 $             750,816 
Twins 200 S Crossing to 100 W 48" Manholes ea 10 $              7,700 $               77,000 
LNWF Concrete Headgate structure and gate ea 1 $           25,000 $               25,000 
LNWF Diversion to 400 N (42" N-12) lf 4752 $                 231 $         1,097,712 

Future Canal Enclosure LNWF Diversion to 400 N 60" Manholes ea 10 $              9,200 $               92,000 
LNWF 400 N to 1400 N (42" N-12) lf 4752 $                 231 $         1,097,712 
LNWF 400 N to 1400 N 60" Manholes ea 10 $              9,200 $               92,000 
LNWF 1400 N to 2500 N (42" N-12) lf 7920 $                 231 $         1,829,520 
LNWF 1400 N to 2500 N 60" Manholes ea 16 $              9,200 $             147,200 
Benson Isolation Valve ea 1 $           12,000 $               12,000 
Benson (30" N-12) lf 9504 $                 139 $         1,321,056 
Benson 48" Manholes ea 19 $              7,700 $             146,300 
Logan Northfield 1 Isolation Valve ea 1 $           12,000 $               12,000 
Logan Northfield 1 (36" N-12) lf 5280 $                 158 $             834,240 
Logan Northfield 1 48" Manholes ea 11 $              7,700 $               84,700 
Logan Northfield 2 Isolation Valve ea 1 $           10,000 $               10,000 
Logan Northfield 2 (30" N-12) lf 2640 $                 139 $             366,960 
Logan Northfield 2 48" Manholes ea 5 $              7,700 $               38,500 
Cow Pasture Valve ea 1 $           10,000 $               10,000 
Cow Pasture Delivery (24" N-12) lf 2640 $                 115 $             303,600 
Cow Pasture Delivery 48" Manholes ea 5 $              7,700 $               38,500 

Future Canal Enclosure Subtotal $       18,871,924 

Mobilization Percent 5% $         849,000 $             849,000 
Contractor Overhead 

Survey 1% $         189,000 $             189,000 

Contractor Overhead Section Subtotal $         1,038,000 

  Total Initial Cost1 $       19,909,924
1Includes CWA Section 404 mitigation measures. 

Materials Labor 

129 200 1.5504 

129 200 

129 200 

61 97 1.5902 

61 97 

61 97 

88 143 1.625 

88 143 

88 143 

50 89 1.78 

61 97 

50 89 

34 81 2.3824 

2/2024 SupplieCub River estimate (Hess CC labor cost) 
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Project Measure Line Item Units Qty Unit Cost Total Cost HCC UNIT COST  HCC TOTAL COST 
Sediment Removal at First Dam cy 80000 85$ 6,800,000$ 12 960,000.00 
60" Welded Steel pipe lf 325 1,855$ 602,875$ 1850 601,250.00 
60" x 54" steel Reducer ea 2 19,000$ 38,000$ 18965.25 37,930.50 
60" steel elbow ea 3 36,800$ 110,400$ 36765 110,295.00 
60" x 24" steel tee ea 1 33,600$ 33,600$ 33575.25 33,575.25 
60" steel wye ea 1 29,400$ 29,400$ 29375.55 29,375.55 
60" flow meter ea 1 38,900$ 38,900$ 38875 38,875.00 
Vault/box for 60" meter ea 1 90,750$ 90,750$ 90750 90,750.00 
24" flow meter ea 1 20,000$ 20,000$ 21500 21,500.00 
24" gate valve ea 1 21,700$ 21,700$ 21500 21,500.00 
Concrete pipe supports/thrust blocks ls 8 1,900$ 15,200$ 1895.35 15,162.80 
Supply pipeline: 60" C-900 PVC DR 27.5 pipe lf 8300 570$ 4,731,000$ 570 4,731,000.00 
60" pipeline installation road repair lf 600 13177 4.5$ 59,298$ 4.5 2,700.00 

Canyon Road Crossing ls 1 300,000.0$ 
Hillside stabilization ls 1 5,000,000.0$ 5,000,000$ 

17,591,123$ 6,693,914$ 

60" C-900 PVC DR 27.5 Pipe lf 450 570$ 256,500$ 567.38 255,321.00 
60'' Pipe installation road repair lf 1055 23170 4.5$ 104,265$ 4.50 104,265.00 
54" C-900 PVC DR 27.5 Pipe lf 1820 440$ 800,800$ 437.63 796,486.60 
48" C-900 PVC DR 27.5 Pipe lf 15170 375$ 5,688,750$ 372.75 5,654,617.50 
48'' Pipe installation road repair lf 9570 114840 4.5$ 516,780$ 4.50 516,780.00 
42" C-900 PVC DR 27.5 Pipe lf 20300 315$ 6,394,500$ 312.29 6,339,487.00 
42'' Pipe installation road repair lf 20300 233450 4.5$ 1,050,525$ 4.50 1,050,525.00 
36" C-900 PVC DR 27.5 Pipe lf 8000 255$ 2,040,000$ 252.34 2,018,720.00 
36'' Pipe installation road repair lf 2790 27900 4.5$ 125,550$ 4.50 125,550.00 
30" C-900 PVC DR 27.5 Pipe lf 9910 225$ 2,229,750$ 222.95 2,209,434.50 
30'' Pipe installation road repair lf 9910 94145 4.5$ 423,653$ 4.50 423,652.50 
27" PIP 125 PSI Pipe lf 3010 195$ 586,950$ 193.56 582,615.60 
27'' Pipe installation road repair lf 3010 27843 4.5$ 125,294$ 4.50 125,293.50 
24" PIP 125 PSI Pipe lf 8770 170$ 1,490,900$ 165.91 1,455,030.70 
24'' Pipe installation road repair lf 8770 74545 4.5$ 335,453$ 4.50 335,452.50 
21" PIP 125 PSI Pipe lf 23270 142$ 3,304,340$ 140.18 3,261,988.60 
21'' Pipe installation road repair lf 23270 180343 4.5$ 811,544$ 4.50 811,543.50 
18" PIP 125 PSI Pipe lf 25850 115$ 2,972,750$ 114.46 2,958,791.00 
18'' Pipe installation road repair lf 22685 170138 4.5$ 765,621$ 4.50 765,621.00 
15" PIP 125 PSI Pipe lf 14450 95$ 1,372,750$ 94.13 1,360,178.50 
15'' Pipe installation road repair lf 14450 104763 4.5$ 471,434$ 4.50 471,433.50 
12" PIP 125 PSI Pipe lf 51550 80$ 4,124,000$ 78.84 4,064,202.00 
12'' Pipe installation road repair lf 13320 93240 4.5$ 419,580$ 4.50 419,580.00 
10" PIP 125 PSI Pipe lf 4970 71$ 352,870$ 70.52 350,484.40 
10'' Pipe installation road repair lf 4970 34790 4.5$ 156,555$ 4.50 156,555.00 
8" PIP 125 PSI Pipe lf 28520 63$ 1,796,760$ 62.35 1,778,222.00 
8'' Pipe installation road repair lf 27509 185686 4.5$ 835,587$ 4.50 835,587.00 
6" PIP 125 PSI Pipe lf 3180 55$ 174,900$ 54.16 172,228.80 
6'' Pipe installation road repair lf 3180 17490 4.5$ 78,705$ 4.50 78,705.00 
4" PIP 125 PSI Pipe lf 380880 47$ 17,901,360$ 46.65 17,768,052.00 
4'' Pipe installation road repair lf 379650 2088075 4.5$ 9,396,338$ 4.50 9,396,337.50 
24" PIP 80 PSI Pipe lf 10850 155$ 1,681,750$ 152.64 1,656,144.00 
24'' Pipe installation road repair lf 520 4420 4.5$ 19,890$ 4.50 19,890.00 
18" PIP 80 PSI Pipe lf 9010 107$ 964,070$ 105.31 948,843.10 
18'' Pipe installation road repair lf 9010 67575 4.5$ 304,088$ 4.50 304,087.50 
15" PIP 80 PSI Pipe lf 8180 90$ 736,200$ 86.60 708,388.00 
15'' Pipe installation road repair lf 8180 59305 4.5$ 266,873$ 4.50 266,872.50 
12" PIP 80 PSI Pipe lf 20360 75$ 1,527,000$ 72.54 1,476,914.40 
12'' Pipe installation road repair lf 20360 142520 4.5$ 641,340$ 4.50 641,340.00 
4" PIP 80 PSI Pipe lf 11510 45$ 517,950$ 42.46 488,714.60 
4'' Pipe installation road repair lf 11510 63305 4.5$ 284,873$ 4.50 284,872.50 
1" Turnouts (connection to main, ultrasonic me ea 10,200 1,630$ 16,626,000$ 1626.35 16,588,770.00 
2" Turnouts (connection to main, ultrasonic me ea 90 2,570$ 231,300$ 2568.18 231,136.20 
4" Turnouts (connection to main, ultrasonic me ea 110 3,800$ 418,000$ 3789.45 416,839.50 
6" Turnouts (connection to main, ultrasonic me ea 25 4,220$ 105,500$ 4219.35 105,483.75 
8" Turnouts (connection to main, ultrasonic me ea 5 4,890$ 24,450$ 4885.26 24,426.30 
27" PRV ea 1 29,347$ 29,347$ 29347.83 29,347.83 
24" PRV ea 1 16,300$ 16,300$ 26085.00 26,085.00 
21" PRV ea 1 13,050$ 13,050$ 22825.00 22,825.00 
15" PRV ea 1 10,000$ 10,000$ 16304.38 16,304.38 
12" PRV ea 1 7,500$ 7,500$ 13043.48 13,043.48 
8" PRV ea 2 6,000$ 12,000$ 9250.00 18,500.00 
Appurtenances and Valves % tota 10% 9,154,224.05$ 9,154,224$ 9,093,156.92$ 9,093,156.92 
Meter Reading infrastructure ea 1 150,000$ 150,000$ 150000 150000 

SCADA ea 1 300,000$ 300,000$ 250000 250000 

Billing software ea 1 120,000$ 120,000$ 120000 120000 

Office/garage space ea 1 1,200,000$ 1,200,000$ 1200000 

102,466,465$ 101,744,726$ 

Screening Structure ea 1 75,000$ 75,000.00$ 75000 75,000.00 
Intake Structure ea 1 92,500$ 92,500.00$ 92500 92,500.00 
Isolation gates ea 4 5,000$ 20,000.00$ 5000 20,000.00 
36" ID N-12 pipe ea 20 175$ 3,500.00$ 175 3,500.00 
Manholes ea 4 7,700$ 30,800.00$ 7685.25 30,741.00 
18" steel Pipe lf 18 200$ 3,600.00$ 200 3,600.00 
Pumps and Controls ea 4 50,000$ 200,000.00$ 50000 200000 
18" flow meter ea 4 16,250$ 65,000.00$ 16250 65,000.00 
18" Butterfly valves ea 4 8,750$ 35,000.00$ 8750 35,000.00 
54" steel manifold ea 1 90,000$ 90,000.00$ 90000 90,000.00 
6" air-vac ea 1 7,700$ 7,700.00$ 7685 7,685.00 
150 kVa Transformer and Power ls 1 25,000$ 25,000.00$ 25000 25,000.00 
42" PVC C900 Transmission line lf 5600 315$ 1,764,000.00$ 312.29 1,748,824.00 

2,412,100$ 2,396,850$ 

1.25" Helical Piers ea 22 10,000$ 220,000.00$ 3500 77000 
Steel beams lb 15200 5$ 76,000.00$ 5 76000 
Columns lb 9200 5$ 46,000.00$ 5 46000 
Steel trusses lb 2700 5$ 13,500.00$ 5 13500 
Z girts lb 1900 5$ 9,500.00$ 5 9500 
Metal Roofing sf 2940 12$ 35,280.00$ 12 35280 
Pump platform structural steel lb 4000 5$ 20,000.00$ 5 20,000.00 
Pump platform metal grating for deck ea 1 8,500$ 8,500.00$ 8500 8,500.00 
Reinforced concrete cy 31 1,650$ 51,150.00$ 1650 51,150.00 
Guardrails lf 160 75$ 12,000.00$ 75 12,000.00 
Power and control box ea 1 25,000$ 25,000.00$ 25000 25000 
Low Head Pumps and controls ea 3 50,000$ 150,000.00$ 50000 150000 
18" flow meter ea 3 16,250$ 48,750.00$ 16125 48375 
18" Butterfly valves ea 3 8,750$ 26,250.00$ 8750 26,250.00 
18" steel pipe lf 45 200$ 9,000.00$ 200 9,000.00 
36" Steel pump manifold ea 1 37,000$ 37,000.00$ 36950 36,950.00 
6" air-vac ea 1 7,685$ 7,685.00$ 7685 7,685.00 
30" Steel pipe lf 30 365$ 10,950.00$ 365 10,950.00 
30" Steel 90 degree bend ea 1 10,250$ 10,250.00$ 10250 10,250.00 
High Head Pumps and Controls ea 6 75,000$ 450,000.00$ 75000 450000 
24" steel pipe lf 85 275$ 23,375.00$ 275 23,375.00 
24" Flow meter ea 4 21,500$ 86,000.00$ 21500 86,000.00 
24" butterfly valve ea 4 21,500$ 86,000.00$ 21500 86,000.00 
72" steel manifold ea 1 120,000$ 120,000.00$ 120000 120,000.00 

First Dam Intake Subtotal 

Pressurized Irrigation System Subtotal 

Expanded Table 
First Dam Alternative 

West Lagoon 

Pump & Station 

West River Pump 

Station 

First Dam Intake 

Pressurized 

Irrigation System 

West River Pump Station Subtotal 

 

Description Total Cost 
First Dam Intake 17,591,123$ 
Pressurized Irrigation System 102,466,465$ 
West River Pump Station 2,412,100 $ 
West Lagoon Pump Station 1,821,680$ 
Storage Facility 7,908,800 $ 
Hydropower Equipment 1,355,265 $ 
Cow Pasture Pump station 2,308,100$ 
Removal of Crockett Diversion Dam 1,281,900 $ 
Removal of Providence Pioneer Diversion dam 194,300 $ 
Flood Control Actions 13,238$ 
Project Measures Subtotal 137,352,970 $ 
Contractor Overhead 9,614,708$ 

Total Cost 146,967,677.56 $ 

Summary Table 
First Dam Alternative 
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6" Air-vac ea 1 7,690$ 7,690.00$ 7685 7,685.00 
60" steel pipe lf 60 750$ 45,000.00$ 750 45,000.00 
60" steel 90 degree Tee ea 1 36,800$ 36,800.00$ 36765 36,765.00 
3000 kVa Transformer and Power ls 1 150,000$ 150,000.00$ 150000 150,000.00 
24" Cone Valve ea 1 75,000$ 75,000.00$ 26750 26750 
24" Steel pipe lf 50 275$ 13,750.00$ 275 13,750.00 
24" Steel elbow ea 1 8,250$ 8,250.00$ 8250 8,250.00 
24" Butterfly valve ea 1 21,500$ 21,500.00$ 21500 21,500.00 
60" x 24" steel reducer ea 1 15,250$ 15,250.00$ 15250 15,250.00 

1,821,680$ 1,678,215$ 

Excavate dried sludge and transport to Cell cy 352000 12$ 4,224,000.00$ 12 4,224,000.00 
Inside Berm Removal and disposal of mater cy 283000 12$ 3,396,000.00$ 12 3,396,000.00 
Exterior Berm rehabilitation cy 7400 12$ 88,800.00$ 12 88,800.00 
Construction of concrete overflow spillway ls 1 200,000$ 200,000.00$ 200000 200000 

7,908,800$ 7,908,800$ 

510 kW Francis Turbine, generator, switch 

gear, and appurtenances ea 1 1,100,000$ 1,100,000.00$ 1100000 1100000 
500 kVa Transformer and Power ea 1 65,000$ 65,000.00$ 65000 65000 
30" Steel elbow ea 2 10,250$ 20,500.00$ 10250 20,500.00 
30" steel pipe lf 40 365$ 14,600.00$ 365 14,600.00 
48" x 30" steel reducer lf 1 11,665$ 11,665.00$ 11665 11,665.00 
48" steel Tee ea 1 31,600$ 31,600.00$ 31575 31,575.00 
48" Steel pipe lf 10 525$ 5,250.00$ 525 5,250.00 
48" butterfly valve ea 1 53,350$ 53,350.00$ 53350 53,350.00 
60" x 48" steel reducer ea 1 16,500$ 16,500.00$ 16454 16,454.00 
60" Steel Tee ea 1 36,800$ 36,800.00$ 36765 36,765.00 

1,355,265$ 1,355,159$ 

Canal Diversion Gates ea 2 10,000$ 20,000.00$ 10000 20,000.00 
Canal connection to wet wells lf 220 40$ 8,800.00$ 40 8800 
Pond isolation gates ea 2 10,000$ 20,000.00$ 10000 20,000.00 
Pumping pond ea 1 8,800$ 8,800.00$ 8800 8,800.00 
Screening Structure ea 1 75,000$ 75,000.00$ 75000 75,000.00 
Intake Structure ea 1 92,500$ 92,500.00$ 92500 92,500.00 
Gates ea 4 5,000$ 20,000.00$ 5000 20,000.00 
36" ID N-12 pipe ea 20 200$ 4,000.00$ 200 4,000.00 
Manholes ea 4 7,500$ 30,000.00$ 7500 30,000.00 
Pumps and Controls ea 4 40,000$ 160,000.00$ 40000 160,000.00 
18" flow meter ea 4 16,250$ 65,000.00$ 16125 64,500.00 
18" Butterfly valves ea 4 8,500$ 34,000.00$ 8475 33,900.00 
54" steel manifold ea 1 90,000$ 90,000.00$ 90000 90,000.00 
150 kVa Transformer and Power ls 1 55,000$ 55,000.00$ 55000 55,000.00 
36" Transmission line lf 250 6,500$ 1,625,000.00$ 6500 1,625,000.00 

2,308,100$ 2,307,500$ 

Removal of footbridge and catwalk ls 1 6,900$ 6,900.00$ 6875.25 6,875.25 
Removal of existing dam ls 1 150,000$ 150,000.00$ 55000 55,000.00 
Channel excavation cy 5200 50$ 260,000.00$ 12 62,400.00 
Rip-rap tons 3000 180$ 540,000.00$ 141.15 423,450.00 
Place rock weirs tons 1200 200$ 240,000.00$ 141.15 169,380.00 
Revegetation/stabilization sy 3500 10$ 35,000.00$ 9.25 32,375.00 
Water flow and quality management ls 1 50,000$ 50,000.00$ 50000 50,000.00 

1,281,900$ 787,980.25 

Remove and dispose of 4' concrete 

structure ls 1 25,000$ 25,000.00$ 16300.55 16,300.55 
Channel excavation cy 430 50$ 21,500.00$ 12 5,160.00 
Channel stabilization (rip-rap) tons 810 180$ 145,800.00$ 141.15 114,331.50 
Revegetation/stabilization sy 200 10$ 2,000.00$ 9.25 1,850.00 

194,300$ 128,654.00 

Landscaping fill material cy 200 27$ 5,400.00$ 26.75 5,350.00 
Revegetation/stabilization sy 825 10$ 7,837.50$ 9.25 7,631.25 

13,238$ 12,981.25 

137,352,970$ $111,742,777 

Mobilization Percen 5% 6,867,648$ 6,867,648$ $1,117,428 55,871.40 
Survey Percen 2% 2,747,059$ 2,747,059$ $1,117,428 22,348.56 

9,614,708$ $2,234,856 

Total Cost1 146,967,677.56 $ $113,977,632.82 

Contractor Overhead Section Subtotal 

Project Measures Subtotal 

Hydropower Station Subtotal 

Crockett Dam Removal Subtotal 

Providence Pioneer Dam Removal Subtotal 

Flood Control Subtotal 

Removal of 

Crockett 

Diversion Dam 

Hydropower 

Station 

Contractor 

Overhead 

Storage Facility 

West Lagoon Pump Station Subtotal 

Storage Facility Subtotal 

Cow Pasture Pump Station Subtotal 

Removal of 

Providence 

Pioneer Diversion 

dam 

Flood Control 

Actions 

Cow Pasture 

Pump station 

1Includes CWA Section 404 mitigation costs. 
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Expanded Table 

Crockett Diversion Alternative 
 Same 

as FD 

Alt? Project Measure Line Item Units Qty Unit Cost Total Cost Hess Unit Cost 

Remove concrete bridge and fencing ls 1 $ 20,000.00 $ 20,000.00 

Remove concrete wall and grouted rip-rap ls 1 $ 35,000.00 $ 35,000.00 

Remove steel superstructure at dam: railings, braces, 

bridge, etc. ls 1 $ 15,000.00 $ 15,000.00 

Channel excavation cy 350 $  15.00 $ 5,250.00 
 Same 

Construction of Proposed dam and concrete walls ls 1 $ 250,000.00 $ 250,000.00 
 as NFA 

 Crockett Dam Installation of overshot gates and appurtenances ls 1 $ 250,000.00 $ 250,000.00 
Alterna 

Reconstruction Install canal gate ls 1 $ 25,000.00 $ 25,000.00 
tive 

Construction of control house ls 1 $ 25,000.00 $ 25,000.00 
Electrical wiring for site ls 1 $ 15,000.00 $ 15,000.00 

Install rip-rap upstream of dam ls 1 $ 10,000.00 $ 10,000.00 

Revegetation/stabiliation sy 1000 $ 10.00 $ 10,000.00 

Install chain-link fence ls 1 $ 15,000.00 $  15,000.00 

Crockett Dam Reconstruction $ 675,250 

Screening Structure ea 1 $ 100,000 $ 100,000 75000 75000 

Intake Structure ea 1 $ 15,000 $ 15,000 92500 92500 

Isolation gates ea 6 $ 10,000 $ 60,000 5000 30000 

48" N-12 pipe lf 60 $ 200 $ 12,000 405 24300 

72" Manholes ea 6 $ 10,000 $ 60,000 10000 60000 

30" steel Pipe lf 40 $ 220 $ 8,800 365 14600 
 Crockett pump Pump House ea 1 $ 25,000 $ 25,000 

No Station Pumps and Controls ea 6 $ 75,000 $ 450,000 75000 450000 

30" flow meter ea 6 $ 25,000 $ 150,000 27650 165900 

30" Butterfly valves ea 6 $ 8,500 $ 51,000 28250 169500 

72" steel manifold ea 1 $ 64,700 $ 64,700 120000 120000 

6" air-vac ea 1 $ 7,700 $ 7,700 7485 7485 

2000 kVa Transformer and Power ls 1 $ 165,000 $ 165,000 165000 165000 

60" Transmission line lf 10 $ 570 $ 5,700 1245 12450 

60" Butterfly valve ls 1 $ 35,000 $ 35,000 66665 66665 

Crockett Pump Station $ 1,209,900 

60" C-900 PVC DR 27.5 Pipe lf 450 $ 570 $ 256,500 

60'' Pipe installation road repair lf 1055 $  5 $ 104,265 

54" C-900 PVC DR 27.5 Pipe lf 1820 $ 440 $ 800,800 

48" C-900 PVC DR 27.5 Pipe lf 15170 $ 375 $ 5,688,750 

48'' Pipe installation road repair lf 9570 $  5 $ 516,780 

42" C-900 PVC DR 27.5 Pipe lf 20300 $ 315 $ 6,394,500 

42'' Pipe installation road repair lf 20300 $  5 $ 1,050,525 

36" C-900 PVC DR 27.5 Pipe lf 8000 $ 255 $ 2,040,000 

36'' Pipe installation road repair lf 2790 $  5 $ 125,550 

30" C-900 PVC DR 27.5 Pipe lf 9910 $ 225 $ 2,229,750 

30'' Pipe installation road repair lf 9910 $  5 $ 423,653 

27" PIP 125 PSI Pipe lf 3010 $ 195 $ 586,950 

27'' Pipe installation road repair lf 3010 $  5 $ 125,294 

24" PIP 125 PSI Pipe lf 8770 $ 170 $ 1,490,900 

24'' Pipe installation road repair lf 8770 $  5 $ 335,453 

21" PIP 125 PSI Pipe lf 23270 $ 142 $ 3,304,340 

21'' Pipe installation road repair lf 23270 $  5 $ 811,544 

18" PIP 125 PSI Pipe lf 25850 $ 115 $ 2,972,750 

18'' Pipe installation road repair lf 22685 $  5 $ 765,621 

15" PIP 125 PSI Pipe lf 14450 $  95 $ 1,372,750 

15'' Pipe installation road repair lf 14450 $  5 $ 471,434 

12" PIP 125 PSI Pipe lf 51550 $  80 $ 4,124,000 

12'' Pipe installation road repair lf 13320 $  5 $ 419,580 

10" PIP 125 PSI Pipe lf 4970 $  71 $ 352,870 

10'' Pipe installation road repair lf 4970 $  5 $ 156,555 

8" PIP 125 PSI Pipe lf 28520 $  63 $ 1,796,760 

8'' Pipe installation road repair lf 27509 $  5 $ 835,587 

6" PIP 125 PSI Pipe lf 3180 $  55 $ 174,900 
Pressurized 

Yes 6'' Pipe installation road repair lf 3180 $  5 $ 78,705 
Irrigation System 

4" PIP 125 PSI Pipe lf 380880 $  47 $ 17,901,360 

4'' Pipe installation road repair lf 379650 $  5 $ 9,396,338 

24" PIP 80 PSI Pipe lf 10850 $ 155 $ 1,681,750 

24'' Pipe installation road repair lf 520 $  5 $ 19,890 

18" PIP 80 PSI Pipe lf 9010 $ 107 $ 964,070 

18'' Pipe installation road repair lf 9010 $  5 $ 304,088 

15" PIP 80 PSI Pipe lf 8180 $  90 $ 736,200 

15'' Pipe installation road repair lf 8180 $  5 $ 266,873 

12" PIP 80 PSI Pipe lf 20360 $  75 $ 1,527,000 

12'' Pipe installation road repair lf 20360 $  5 $ 641,340 

4" PIP 80 PSI Pipe lf 11510 $  45 $ 517,950 

4'' Pipe installation road repair lf 11510 $  5 $ 284,873 

 1" Turnouts (connection to main, ultrasonic meter, valve) ea 10200 $ 1,630 $ 16,626,000 

2" Turnouts (connection to main, ultrasonic meter, valve) ea 90 $ 2,570 $ 231,300 

4" Turnouts (connection to main, ultrasonic meter, valve) ea 110 $ 3,800 $ 418,000 

6" Turnouts (connection to main, ultrasonic meter, valve) ea 25 $ 4,220 $ 105,500 

8" Turnouts (connection to main, ultrasonic meter, valve) ea 5 $ 4,890 $ 24,450 

27" PRV ea 1 $ 29,347 $ 29,347 

24" PRV ea 1 $ 16,300 $ 16,300 

21" PRV ea 1 $ 13,050 $ 13,050 

15" PRV ea 1 $ 10,000 $ 10,000 

12" PRV ea 1 $ 7,500 $ 7,500 

8" PRV ea 2 $ 6,000 $ 12,000 

Appurtenances and Valves % total 0.1 $ 9,154,224 $ 9,154,224 

Meter Reading infrastructure ea 1 $ 150,000 $ 150,000 

SCADA ea 1 $ 300,000 $ 300,000 

Billing software ea 1 $ 120,000 $ 120,000 

Office/garage space ea 1 $ 1,200,000 $ 1,200,000.00 

Pressurized Irrigation System Subtotal $ 102,466,465 

Screening Structure ea 1 $ 75,000 $ 75,000.00 

Intake Structure ea 1 $ 92,500 $ 92,500.00 

Isolation gates ea 4 $ 5,000 $ 20,000.00 

36" ID N-12 pipe ea 20 $ 175 $ 3,500.00 

Manholes ea 4 $ 7,700 $ 30,800.00 

18" steel Pipe lf 18 $ 200 $ 3,600.00 
West River  

Pumps and Controls ea 4 $ 50,000 $ 200,000.00 
Yes Pump Station 

18" flow meter ea 4 $ 16,250 $ 65,000.00 

18" Butterfly valves ea 4 $ 8,750 $ 35,000.00 

54" steel manifold ea 1 $ 90,000 $ 90,000.00 

6" air-vac ea 1 $ 7,700 $ 7,700.00 

150 kVa Transformer and Power ls 1 $ 25,000 $ 25,000.00 

42" PVC C900 Transmission line lf 5600 $ 315 $ 1,764,000.00 

West River Pump Station Subtotal $ 2,412,100 

1.25" Helical Piers ea 22 $ 10,000 $ 220,000.00 

Steel beams lb 15200 $  5 $ 76,000.00 

Columns lb 9200 $  5 $ 46,000.00 

Steel trusses lb 2700 $  5 $ 13,500.00 

Z girts lb 1900 $  5 $ 9,500.00 

Metal Roofing sf 2940 $  12 $ 35,280.00 

Pump platform structural steel lb 4000 $  5 $ 20,000.00 

Pump platform metal grating for deck ea 1 $ 8,500 $ 8,500.00 

Reinforced concrete cy 31 $ 1,650 $ 51,150.00 

Guardrails lf 160 $  75 $ 12,000.00 

Power and control box ea 1 $ 25,000 $ 25,000.00 

Low Head Pumps and controls ea 3 $ 50,000 $ 150,000.00 

18" flow meter ea 3 $ 16,250 $ 48,750.00 
West Lagoon 18" Butterfly valves ea 3 $ 8,750 $ 26,250.00 

 Summary Table 

Crockett Diversion Alternative 

Description Total Cost 

Crockett Dam Reconstruction $ 675,250 

Crockett Pump Station $ 1,209,900 

Pressurized Irrigation System $ 102,466,465 

West River Pump Station $ 2,412,100 

West Lagoon Pump Station $ 1,821,680 

Storage Facility $ 7,908,800 

Cow Pasture Pump station $ 2,308,100 

Removal of Providence Pioneer Diversion dam $ 194,300 

Flood Control Actions $ 17,288 

Project Measures Subtotal $ 119,013,882 

Contractor Overhead $ 8,331,000 

Total Cost ############# 
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18" steel pipe lf 45 200$ 9,000.00 $ 

36" Steel pump manifold ea 1 37,000 $ 37,000.00 $ 

6" air-vac ea 1 7,685 $ 7,685.00 $ 

30" Steel pipe lf 30 365$ 10,950.00 $ 

30" Steel 90 degree bend ea 1 10,250 $ 10,250.00 $ 

High Head Pumps and Controls ea 6 75,000 $ 450,000.00 $ 

24" steel pipe lf 85 275$ 23,375.00 $ 

24" Flow meter ea 4 21,500 $ 86,000.00 $ 

24" butterfly valve ea 4 21,500 $ 86,000.00 $ 

72" steel manifold ea 1 120,000 $ 120,000.00 $ 

6" Air-vac ea 1 7,690 $ 7,690.00 $ 

60" steel pipe lf 60 750$ 45,000.00 $ 

60" steel 90 degree Tee ea 1 36,800 $ 36,800.00 $ 

3000 kVa Transformer and Power ls 1 150,000 $ 150,000.00 $ 

24" Cone Valve ea 1 75,000 $ 75,000.00 $ 

24" Steel pipe lf 50 275$ 13,750.00 $ 

24" Steel elbow ea 1 8,250 $ 8,250.00 $ 

24" Butterfly valve ea 1 21,500 $ 21,500.00 $ 

60" x 24" steel reducer ea 1 15,250 $ 15,250.00 $ 

1,821,680 $ 

Excavate dried sludge and transport to Cell B1 cy 352000 12$ 4,224,000.00 $ 

Inside Berm Removal and disposal of material cy 283000 12$ 3,396,000.00 $ 

Exterior Berm rehabilitation cy 7400 12$ 88,800.00 $ 

Construction of concrete overflow spillway ls 1 200,000 $ 200,000.00 $ 

7,908,800 $ 

Canal Diversion Gates ea 2 10,000 $ 20,000.00 $ 

Canal connection to wet wells lf 220 40$ 8,800.00 $ 

Pond isolation gates ea 2 10,000 $ 20,000.00 $ 

Pumping pond ea 1 8,800 $ 8,800.00 $ 

Screening Structure ea 1 75,000 $ 75,000.00 $ 

Intake Structure ea 1 92,500 $ 92,500.00 $ 

Gates ea 4 5,000 $ 20,000.00 $ 

36" ID N-12 pipe ea 20 200$ 4,000.00 $ 

Manholes ea 4 7,500 $ 30,000.00 $ 

Pumps and Controls ea 4 40,000 $ 160,000.00 $ 

18" flow meter ea 4 16,250 $ 65,000.00 $ 

18" Butterfly valves ea 4 8,500 $ 

Pump Station 

34,000.00 $ 

54" steel manifold ea 1 90,000 $ 90,000.00 $ 

150 kVa Transformer and Power ls 1 55,000 $ 55,000.00 $ 
36" Transmission line lf 250 6,500 $ 1,625,000.00 $ 

2,308,100 $ 

Remove and dispose of 4' concrete structure ls 1 25,000 $ 25,000.00 $ 16300.55 16300.55 

Channel excavation cy 430 50$Providence 21,500.00 $ 

Channel stabilization (rip-rap) tons 810 180$ 145,800.00 $ 12 9720 
Revegetation/stabilization sy 200 10$Diversion dam 2,000.00 $ 141.15 28230 

rovidence Pioneer Dam Removal Subtota 194,300 $ 54,251$ 

Landscaping fill material cy 350 27$ 9,450.00 $ 0 

Revegetation/stabilization sy 1050 10$Actions 7,837.50 $ 26.75 28087.5 

17,288 $ 28,088$ 

No 119,013,882 $ 82,338 $ 

Mobilization Percent 5% 5,951,000 $ 5,951,000 $ 0.05 5,950,694.10 $ 

Permitting and Survey Percent 2% 2,380,000 $ 2,380,000 $ 0.02 2,380,277.64 $ 

8,331,000 $ 1117428 8,330,972 $ 

Total Cost1 ############# 8,413,309.79 $ 

Contractor Overhead Section Subtotal 

Contractor 

Overhead 

Flood Control Subtotal 

Flood Control 

Cow Pasture 

Pump Station 
Yes 

Yes 

Cow Pasture Pump Station Subtotal 

West Lagoon Pump Station Subtotal 

Storage Facility 

Storage Facility Subtotal 

No 

Yes 

Yes 

Yes 

Project Measures Subtotal 

Removal of 

Pioneer 

    1Includes CWA Section 404 mitigation costs. 

$ 20,745.00 
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TECHNICAL  MEMORANDUM 017  

Date: July 2024 
To: NRCS-Utah 
Cc: 

From: 

Kyler Olsen, EIT 
Lance Houser, PE 
Eric Franson, PE 
Franson Civil Engineers, Inc. 

Project: Logan River Watershed Plan-EIS 

Subject: 

1.0 Introduction 
In addition to debt service for capital cost repayment, operation and maintenance costs under 
each alternative are necessary to gain a full understanding of project lifetime costs. This tech 
memo discusses the methods used to estimate annual operation and maintenance (O&M) costs 
under each of the proposed alternatives. 

2.0 Estimated Project O&M Costs 
Operation and maintenance requirements vary between the proposed alternatives from very 
little change to substantial changes. The No Federal Action alternative simplifies and increases 
safety of operations at the diversion dam, with no significant change to the remainder of the 
system. However, action alternatives, with the construction of a pressurized irrigation system, 
would need additional resources to operate appropriately. Through discussions with the 
stakeholder communities, personnel and equipment needs were identified. The following 
sections identify the resource requirements for operation under each alternative. 

2.1 Existing Condition and No Federal Action Alternative 
The No Federal Action Alternative includes rehabilitation of existing structures, and very little 
change operationally. It is estimated that O&M costs would remain the same as under the 
existing conditions. The current operation and maintenance budget for CIC was estimated 
based on input from Crockett Irrigation board members. Hyde Park Irrigation company budget 
amounts were used as a conservative representation of all irrigation companies due to their 
mixed agricultural and residential use, longest lengths of canal needing maintenance, and due 
to data availability. Based on their use of 11 cfs over 180 days, and an annual operation budget 
of $30,000 (including Crockett assessments), this translates to a diversion of 3920 acre-feet and 
about $8 per acre-foot of diverted water. 

A large number of shareholders pressurize their water using single phase, low-efficiency pumps, 
which can cost around $80 per acre-foot as estimated by Crockett Irrigation board members. 
These pumping costs have been excluded due to insufficient data to be able to accurately 
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quantify individual power usage. Benson’s annual O&M budget included pumping costs 
($30/acre-foot of water based on their reported power bill increase trends and the average 
amount of water pumped from 2020 to 2022). 

Table-1 shows the estimate for the current annual O&M budget by company based on the cost 
per acre-foot included above and the average annual diversion from 2019 to 2022. 

Table 2-1 No Federal Action O&M Cost Estimate 

Irrigation 
Company 

Average Annual
Diversion (acre feet) 

Estimated Annual 
O&M Budget 

Sunday 
Water 
Users 

18 $200 

Logan 
Island 1,620 $13,000 

Seventh 
Ward 328 $3,000 

Hyde Park 
&Logan 
Northfield 

5,392 $40,000 

Thatcher 248 $500 
Logan 
Northwest 
Field 

7,817 $60,000 

Benson 7,006 $175,000 
Logan 
Southwest 
Field 

3,025 $24,000 

Cow 
Pasture Not recorded $8,000 

Total 18,705+ $325,000 

2.2 First Dam and Crockett Diversion Alternatives 
The First Dam and Crockett Diversion Alternatives include construction of a pressurized 
irrigation system and multiple pump stations. The First Dam alternative includes a gravity flow 
intake structure and hydropower facility, while the Crockett Diversion alternative includes one 
additional pump station in the place of the intake and hydropower facilities. Due to the similarity 
of O&M needs from each alternative, costs for both alternatives are described together. 

While the system will be automated to the extent practical, equipment and pipelines require 
monitoring and maintenance to remain in good operating condition. Discussions with 
stakeholder communities, especially Logan City due to system similarities, helped to identify 
O&M resource allocation needed for successful operations, as well as providing current market 
values for each resource, position, and overhead. The office/garage space and equipment total 
costs were divided by the anticipated lifetime: 7 years for heavy equipment, 10 years for crew 
trucks, and 100 years for the office space. Overhead of 60% on all salaries was included on all 
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personnel positions to cover benefit packages, which is similar to Logan City budgetary 
numbers. 

Pumping costs were estimated using the energy consumption calculated at each pump station 
(see TM013 for details on how energy consumption was calculated; pumping costs were 
identified in the TM0006 calculations spreadsheet) and the 2023 power rates as listed on the 
Logan Light and Power website. These included a tiered rate, with $0.12 per kW-hr for the first 
1500 kW-hr and $0.091 per kW-hr afterward, as well as an additional peak usage rate of 
$11/kW-hr. 

Because system revenue is dependent on the number of individuals within the service area that 
connect to the secondary system, revenue was excluded from the O&M analysis. It is assumed 
that the entity that runs the secondary system would set user connection rates in coordination 
with the municipalities to offer competitive pricing while offsetting the outstanding operations 
and maintenance costs throughout the project lifetime. 

The operating entity would take care of the pressurized distribution systems and the pump 
stations. O&M costs identified for the project measures under these alternatives can be seen 
below in Table 2-2 and Table 2-3. 
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Table 2-2 First Dam Alternative O&M Cost Estimate 

Type Resource Quantity Annual Cost 

Management 
Manager 1 $168,000 

Administrative 
Assistant/Secretary 1 $104,000 

Billing 
Billing Rep 2 $128,000 

Software 1 $10,000 

System 
Maintenance 

Crew Chief 1 $112,000 
Back-Hoe Operator 1 $104,000 
Dump Truck Driver 1 $96,000 

Bluestaking Bluestaker 2 $176,000 

Equipment 

Back-Hoe 1 $42,000 
Dump Truck 1 $51,000 
Crew Trucks 3 $17,000 

Vehicle Maintenance 5 $8,000 
Fuel 1 $15,000 

System Parts & 
Service 

Customer appurtenances 1 $40,000 
Pipe & valves 1 $80,000 

Intake stations (pumps, 
screens, etc) 1 $20,000 

Professional and 
Technical 1 $10,000 

Pumping Costs West River Pump 
Station 1 $180,000 

Pumping Costs 

West Lagoon Pump 
Station 1 $130,000 

Cow Pasture Pump 
Station 1 $215,000 

USU Hydropower 
Impact Payment 1 $55,000 

Pumping 
Consumables 

West River Pump 
Station 4 $10,000 

West Lagoon Pump 
Station 9 $30,000 

Cow Pasture Pump 
Station 4 $8,000 

Total Total $1,910,000 

Table 2-3 First Dam Alternative O&M Revenue Estimate 

Type Resource Quantity Annual Revenue 

Hydropower 
West Lagoon 
Hydropower 
Station 

1 $190,000 

Total Total $190,000 
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Table 2-4 Crockett Diversion Alternative O&M Cost Estimate 

Type Resource Quantity Annual Cost 

Management 
Manager 1 $168,000 

Administrative 
Assistant 1 $104,000 

Billing 
Billing Rep 2 $128,000 

Software 1 $10,000 

System 
Maintenance 

Crew Chief 1 $112,000 
Back-Hoe Operator 1 $104,000 
Dump Truck Driver 1 $96,000 

Bluestaking Bluestaker 2 $176,000 

Equipment 

Back-Hoe 1 $42,000 
Dump Truck 1 $51,000 
Crew Trucks 3 $17,000 

Vehicle Maintenance 5 $8,000 
Fuel 1 $15,000 

System Parts & 
Service 

Customer 
appurtenances 1 $40,000 

Pipe & valves 1 $80,000 
Intake stations 

(pumps, screens, etc) 1 $20,000 

Professional and 
Technical 1 $15,000 

Pumping Costs 

Crockett Pump 
Station 1 $525,000 

West River Pump 
Station 1 $180,000 

West Lagoon Pump 
Station 1 $130,000 

Cow Pasture Pump 
Station 1 $215,000 

Pumping 
Consumables 

Crockett Pump 
Station 6 $22,500 

West River Pump 
Station 4 $10,000 

West Lagoon Pump 
Station 9 $30,000 

Cow Pasture Pump 
Station 4 $8,000 

Total Total $2,320,000 
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$/ac-ft from Ben Clegg: 8 

Irrigation Company 
Average Annual 
Diversion (2019-
2022; acre-feet) 

Irrigated Acres 

Estimated 
Annual 

Operating 
budget 

Actual 
Operating 
Expenses 

2021 

Actual 
Operating 
Expenses 

2022 

Actual 
Operating 
Expenses 

2023 

Average 
Operating 
expenses 

2021-2023 

Expenses for 
O&M Memo 

Notes 

Sunday Water Users 18 0 $ 200 $ 200 
Logan Island 1620 61 $ 13,000 $ 13,000 
Seventh Ward 328 115 $ 2,700 $ 2,700 
Hyde Park & Logan Northfield 5392 1347 $ 43,200 $ 33,318 $ 35,569 $ 49,908 $ 39,598 $ 40,000 
Thatcher 248 87 $ 500 $ 500 $ 500 
Logan Northwest Field 7817 830 $ 62,600 $ 46,203 $ 71,022 $ 58,613 $ 60,000 
Benson 7006 2544 $ 121,100 $ 171,362 $ 174,175 $ 167,055 $ 170,864 $ 175,000 
Logan Southwest Field 3025 608 $ 24,200 $ 24,200 
Cow Pasture not recorded 1412 $ 8,000 $ 8,000 
Total 18705 7004 $ 275,500 $ 323,600 

2019 2020 2021 2022 average 
10 26 19 18 18.25 

1609 1884 1516 1470 1619.75 
345 400 324 243 328 

4660 5969 4983 5955 5391.75 
148 459 191 192 247.5 2019 1533.32 29581 19.3 $/acre-ft 

7390 9202 7276 7398 7816.5 2020 2198.89 45481 20.7 $/acre-ft 
7365 7958 5277 7423 7005.75 2021 2257.98 51319 22.7 $/acre-ft 
2461 3794 2814 3030 3024.75 2022 2260.67 61159 27.1 $/acre-ft 

2239.18 60457.86 
17937 22422 16995 17467 18705.25 
23988 29692 22400 25729 25452.25 

34% 32% 32% 47% 36% 
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Type Position/Item Number Base Salary/Cost 
With Overhead (60% 

manpower, 5% 
Equipment) 

Total Cost Years/cost Total Annual Costs Frequency 

Management Manager 1 $ 105,000.00 $ 63,000.00 $ 168,000.00 1 $ (168,000.00) Annually 
Administrative Assistant/Secretary 1 $ 65,000.00 $ 39,000.00 $ 104,000.00 1 $ (104,000.00) Annually 

Billing Billing Rep 2 $ 40,000.00 $ 24,000.00 $ 128,000.00 1 $ (128,000.00) Annually 
IT infrastructure 1 $ 10,000.00 $ 10,000.00 1 $ (10,000.00) Computers, GIS Software, billing software updates, Office suite 

Operations 
Operator 1 $ 30,000.00 $ 18,000.00 $ 48,000.00 1 $ (48,000.00) 

Annually- Full time through irrigation season, part time 
(hydro) during off season. This line item only covers PI system 
ops 

Maintenance 
Crew Chief 1 $ 70,000.00 $ 42,000.00 $ 112,000.00 1 $ (112,000.00) Annually 
Back-Hoe Operator 1 $ 65,000.00 $ 39,000.00 $ 104,000.00 1 $ (104,000.00) Annually 
Dump Truck Driver 1 $ 60,000.00 $ 36,000.00 $ 96,000.00 1 $ (96,000.00) Annually 

Bluestaking FT Bluestaker 2 $ 55,000.00 $ 33,000.00 $ 176,000.00 1 $ (176,000.00) Annually 

Equipment 

Back-Hoe 1 $ 185,000.00 $ 111,000.00 $ 296,000.00 7 $ (42,285.71) Probably 7 year life cycle 
Dump Truck 1 $ 225,000.00 $ 135,000.00 $ 360,000.00 7 $ (51,428.57) Probably 7 year life cycle 
Crew Trucks 3 $ 55,000.00 $ 2,750.00 $ 173,250.00 10 $ (17,325.00) Probably 10 year life cycle 
Vehicle Maintenance 5 $ 1,500.00 $ - $ 7,500.00 1 $ (7,500.00) 
Fuel 1 $ 15,000.00 $ 15,000.00 1 $ (15,000.00) 

System Service 

Connection appurtenances 1 $ 40,000.00 $ 40,000.00 1 $ (40,000.00) 
Pipe & valves 1 $ 80,000.00 $ 80,000.00 1 $ (80,000.00) 
Intake stations (pumps, screens, etc) 1 $ 20,000.00 $ 20,000.00 1 $ (20,000.00) 
Public education and outreach 1 $ 15,000.00 $ 15,000.00 1 $ (15,000.00) 
Professional and Technical 1 $ 10,000.00 $ 10,000.00 1 $ (10,000.00) 

Pumping Costs 

West River Pump Station 1 $ 180,000.00 $ 180,000.00 1 $ (180,000.00) 
West Lagoon Pump Station 1 $ 130,000.00 $ 130,000.00 1 $ (130,000.00) 
Cow Pasture Pump Station 1 $ 215,000.00 $ 215,000.00 1 $ (215,000.00) 
USU hydropower impact payment 1 $ 55,000.00 $ 55,000.00 1 $ (55,000.00) 

Pumping 
Consumables 

West River Pump Station 4 $ 50,000.00 $ 200,000.00 20 $ (10,000.00) 
West Lagoon Pump Station 9 $ 66,666.67 $ 600,000.00 20 $ (30,000.00) 
Cow Pasture Pump Station 4 $ 40,000.00 $ 160,000.00 20 $ (8,000.00) 

Hydropower 
Station 

Equipment/Parts 1 
1 
1 

$ 40,000.00 $ 40,000.00 1 
1 
1 

$ (40,000.00) 
$ (32,000.00) 
$ (15,000.00) 

Operator labor (280 hrs per year) $ 20,000.00 $ 12,000.00 $ 32,000.00 
Capital Improvements $ 15,000.00 $ 15,000.00 

Total $ (1,912,539.29) 100 Yr Life Probably 
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Type Position/Item Number Base Salary/Cost 
With Overhead (60% 

manpower, 5% 
Equipment) 

Total Cost Years/cost Total Annual Costs Frequency 

Management Manager 1 $ 105,000.00 $ 63,000.00 $ 168,000.00 1 $ (168,000.00) Annually 
Administrative Assistant/Secretary 1 $ 65,000.00 $ 39,000.00 $ 104,000.00 1 $ (104,000.00) Annually 

Billing Billing Rep 2 $ 40,000.00 $ 24,000.00 $ 128,000.00 1 $ (128,000.00) Annually 
IT infrastructure 1 $ 10,000.00 $ 10,000.00 1 $ (10,000.00) Computers, GIS Software, billing software updates, Office suite 

Maintenance 
Crew Chief 1 $ 70,000.00 $ 42,000.00 $ 112,000.00 1 $ (112,000.00) Annually 
Back-Hoe Operator 1 $ 65,000.00 $ 39,000.00 $ 104,000.00 1 $ (104,000.00) Annually 
Dump Truck Driver 1 $ 60,000.00 $ 36,000.00 $ 96,000.00 1 $ (96,000.00) Annually 

Bluestaking FT Bluestaker 2 $ 55,000.00 $ 33,000.00 $ 176,000.00 1 $ (176,000.00) Annually 

Equipment 

Back-Hoe 1 $ 185,000.00 $ 111,000.00 $ 296,000.00 7 $ (42,285.71) Probably 7 year life cycle 
Dump Truck 1 $ 225,000.00 $ 135,000.00 $ 360,000.00 7 $ (51,428.57) Probably 7 year life cycle 
Crew Trucks 3 $ 55,000.00 $ 2,750.00 $ 173,250.00 10 $ (17,325.00) Probably 10 year life cycle 
Vehicle Maintenance 5 $ 1,500.00 $ - $ 7,500.00 1 $ (7,500.00) 
Fuel 1 $ 15,000.00 $ 15,000.00 1 $ (15,000.00) 

System Service 

Connection appurtenances 1 $ 40,000.00 $ 40,000.00 1 $ (40,000.00) 
Pipe & valves 1 $ 80,000.00 $ 80,000.00 1 $ (80,000.00) 
Intake stations (pumps, screens, etc) 1 $ 20,000.00 $ 20,000.00 1 $ (20,000.00) 
Public education and outreach 1 $ 15,000.00 $ 15,000.00 1 $ (15,000.00) 
Professional and Technical 1 $ 10,000.00 $ 10,000.00 1 $ (10,000.00) 

Pumping Costs 

Crockett Pump Station 1 $ 525,000.00 $ 525,000.00 1 $ (525,000.00) 

20 year life for pumps 
20 year life for pumps 
20 year life for pumps 
20 year life for pumps 

West River Pump Station 1 $ 180,000.00 $ 180,000.00 1 $ (180,000.00) 
West Lagoon Pump Station 1 $ 130,000.00 $ 130,000.00 1 $ (130,000.00) 
Cow Pasture Pump Station 1 $ 215,000.00 $ 215,000.00 1 $ (215,000.00) 

Pump Station 
Consumables 

Crockett Pump Station 6 $ 75,000.00 $ 450,000.00 20 $ (22,500.00) 
West River Pump Station 4 $ 50,000.00 $ 200,000.00 20 $ (10,000.00) 
West Lagoon Pump Station 9 $ 66,666.67 $ 600,000.00 20 $ (30,000.00) 
Cow Pasture Pump Station 4 $ 40,000.00 $ 160,000.00 20 $ (8,000.00) 

Total $ (2,317,039.29) 100 Yr Life Probably 

E-1784



Logan River Watershed ProjectUSDA-NRCS

 
 

  

TM 018  Project Benefits and Cost Share 

E-1785



Logan River Watershed ProjectUSDA-NRCS

  
  
 

 
 

 
 

  

     

  
 

 
 

  

  

     

 
 

 
   

  
 

  

  
  

 
 

 

 
 

TECHNICAL  MEMORANDUM 018  

Date: June 30, 2024 
To: NRCS-Utah 
Cc: 

From: 
Eric Franson, PE 
Kyler Olsen, 
Franson Civil Engineers, Inc. 

Project: Logan River Watershed Plan-EIS 

Subject: Agricultural Water Management Project Benefits and Cost Share 

1.0 Introduction 
The Logan River Watershed Project outlined in TM006 provides benefits to many individuals 
and groups in Cache Valley. Several groups are involved in the project as co-sponsors, 
including Crockett Irrigation Company and the ten subsidiary companies, and Logan City, North 
Logan City, and Hyde Park City. Other groups that could see benefit from the project, 
depending on the selected alternative include Cache County, Utah State University, the Utah 
Water Research Laboratory, Trout Unlimited, and Benson Culinary Water District. 

The project comes with significant cost. Project construction costs for the agricultural water 
improvements for each alternative are outlined in TM016 and project O&M costs are outlined in 
TM017. During discussions between the sponsors and co-sponsors, an idea of the cost-share 
between the financially responsible co-sponsors was required to provide assurance that the 
project could move forward. 

This technical memo describes the culmination of years of discussion on financial cost-share for 
the project. It includes a description of the anticipated additional annual financial burden to 
Crockett Irrigation companies under the No Federal Action alternative and the action 
alternatives. 

2.0 No Federal Action Alternative 
Under this alternative, the only formal beneficiaries would be the Crockett Irrigation Company. 
All construction costs would be borne by shareholders of the individual companies that rely on 
the Crockett system for water diversion and distribution. The anticipated benefits under this 
alternative include a reduction in seepage losses as the canal system is enclosed, 
improvements in operational safety at the Crockett Diversion, reduction in flooding due to a 
lowered crest elevation and overshot gates, and a reduced risk of canal failure in the area along 
the hillside. See TM006 for a full description of the project measures. 

It was assumed that the initial capital costs would be paid for through a loan with the Utah 
Division of Water Resources. The Division has a revolving funds program set up for water 
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projects with a 2% interest rate. This interest rate over a 30-year repayment period with 
additional ongoing capital project costs being paid for through assessment increases was used 
to bring the total project costs to an annual value. These quantified benefits are all included in 
the benefit-cost ratio for this alternative and, since there are no other formal entities receiving 
benefit, the full cost would be borne by Crockett Irrigation Company. 

The total initial installation costs are included in TM016, and after including engineering, 
construction management, permitting, and administration, the total comes to $6,300,000. Based 
on discussions with Crockett board members, in lieu of accounting for future enclosure costs, a 
10% savings for future capital replacements was included. The estimated annual payment and 
savings for future capital expenses comes to $340,000. This cost would be in addition to the 
current $325,000 spent on O&M throughout the canal companies. Table 2-2 below includes a 
cost-breakdown of each individual irrigation company by percent ownership. Individual 
shareholder assessments would be defined by each company. The Additional Annual Cost 
outlined in the table below would be divided between shareholders in each company and added 
to the current share assessments. 

Table 2-1 Crockett Irrigation Additional Annual Cost Breakdown 

Company % Ownership Additional Annual Cost 

HPIC 18.4% $63,000 

LNFIC 17.0% $58,000 

LNWFIC 24.8% $85,000 

BIC 12.3% $42,000 

LII 16.5% $56,000 

SWIC 1.6% $5,000 

TIC 0.7% $2,000 

LSWFIC 8.6% $29,000 

LCPIC 0.2% $800 

SWUIC 0.1% $300 

3.0 Action Alternatives 
Through many discussions with all project co-sponsors, all expressed that the system would 
ideally be a self-sustaining one that could repay a loan for initial capital costs not covered by the 
NRCS as well as the annual operation and maintenance expenses. The sentiment arose that 
irrigators should be expected to pay more than they currently do, as they would be receiving an 
improved product (pressurized water with less distribution losses and potentially less timing 
restrictions). However, since their collaboration in the project would be to the benefit of the other 
co-sponsors, the irrigators alone should not shoulder the full cost of system improvements. The 
project team proposed a cost share formula that would cover loan repayment and operation and 
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maintenance costs through additional shareholder assessments and new shareholder 
connections. 

The municipalities expressed interest in collaborating on project cost share through methods 
such as reevaluating culinary water rates to reflect the true cost of water (which would increase 
the number of potential future connections contributing payment toward the system) and 
potentially even placing requirements for landowners to connect to a secondary system when it 
becomes available to them. They also discussed potentially providing some one-time capital 
funds to pay down the debt incurred as part of the sponsor cost-share to help bring secondary 
water costs into a feasible range. The number of future secondary connections was found to be 
the single most impactful piece to creating a self-sustaining system. 

At this point in the project, a full, detailed cost share was not required by the NRCS, and the co-
sponsors agreed that if the project were to continue through to its full development, legally 
binding agreements would need to be created. For the time being, the project team 
recommended that the irrigators cover approximately 15% of the anticipated annual cost 
(including loan repayment and annual operation and maintenance costs), with 80% being 
covered by secondary connections, and 5% covered by additional non-federal funding sources. 
This concept cost share is shown below in Figure 1. 

Figure 1 Concept Stakeholder Cost Share 

Although the cost to canal company shareholders would be raised, costs would be 
approximately 90% (in the First Dam alternative) and 95% (in the Crockett Diversion alternative) 
of the anticipated financial burden under the FWOFI. The values in Table 2-2 above can be 
multiplied by these percentages to approximate the additional annual cost incurred by each 
canal company under the Action Alternatives, as shown in Table 2-3 below. Irrigators would be 
receiving an improved product for less than what they would experience under the FWOFI, as 
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well as contributing to the establishment of a much more efficient water distribution system in 
the community and restoring the beneficial use of their water right. 

New secondary connections would be available to landowners whose land had historically been 
irrigated by the Crockett Irrigation companies. Although the secondary connections would come 
at a monthly or annual cost to the landowners, the use of secondary water for outdoor irrigation 
would reduce the costs incurred for culinary water and would reduce the magnitude and 
frequency of future culinary water rate increases that would be experienced under the FWOFI. 
This concept is shown in Figure 2 below. 

Figure 2 Concept Residential Total Water Rate Comparison 

The anticipated cost for new connections was approximated based on three scenarios of total 
connections to potential connections based on current parcel and zoning information. These 
values, especially under the higher connection rate percentages were in line with other 
secondary system costs along the Wasatch Front and were supported by the municipal co-
sponsors. Table 3-1 below shows the anticipated cost ranges based on connection rate under 
the previously described cost-share. 

Table 3-1 Estimated Secondary User Rates with NRCS funding 

Estimated  Secondary  User  Rates  with  NRCS  Funding  

Connection Rate 50% 75% 100% 

Estimated Secondary 
Rate* (monthly for 12 
months) 

$60-70 $40-45 $30-35 
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The remainder of the annual balance would be covered through a combination of additional 
non-federal funding, one-time contributions of the municipalities, or contributions by other local 
stakeholders. 

The project sponsors agreed to move forward with the understanding that the remaining project 
costs not covered by the NRCS would be their responsibility. They felt confident after many 
discussions and financial analysis that the remaining project funds needed to complete the 
project, based on the funding percentages outlined in the EIS, could be covered through other 
non-federal funding opportunities, local community stakeholder contributions, shareholder 
assessment increases, and municipal contributions to encourage secondary connections. The 
signature of each co-sponsor on the Watershed Plan-EIS indicates a willingness to collaborate 
toward financial requirements of the project as outlined in the Watershed Plan-EIS. 
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TECHNICAL MEMORANDUM 019  

Date: November 26, 2024 

To: Shawn Stanley, Watershed Engineer 
Derek Hamilton, Water Resources Coordinator 

Cc: 

From: 
Zan Murray, PE – J-U-B ENGINEERS, Inc. 
Chris Slater, PE – J-U-B ENGINEERS, Inc. 
Colton Smith, PE – J-U-B ENGINEERS, Inc. 

Project: Logan River Watershed Plan-EIS 
Subject: Flood Control 
Note: 

1.0 Introduction 
Cache Water District contracted with J-U-B Engineers, Inc. (J-U-B) to complete a Watershed Plan-
Environmental Impact Statement (Plan-EIS) of the Logan River Watershed Project. Part of the 
Scope of Work includes analysis of the hydraulics and hydrology for the flood water that is 
discharged to the Logan and Northern Canal, Twins Canal, and Northwest Field Canal. These 
canals flow south to north beginning in Logan City and ending in Smithfield. North Logan and Hyde 
Park and experience flooding during large rainfall events. These canals are not located in FEMA 
floodplains. 

Hydraulics is the study of water movement within a specific conduit. Conduits can be natural, such 
as a stream channels, or manmade such as box culverts or pipes. Using equations developed from 
mathematical derivations and laboratory testing data, hydraulics can be used to predict the capacity 
of a specific conduit and the behavior of flow through it. 

Hydrology is the study of the movement of water on earth in a large scale, such as water 
movement through a watershed. Hydrologic analysis utilizes historical data and statistical analysis 
to predict the volume and flow rates of water in a watershed for a specific storm event.  

This technical memorandum examines the hydrology and hydraulics of the canals and the 
contributing areas and their effects on the proposed floodwater prevention system. 

1.1 Purpose and Need 
The purpose of this technical memorandum (TM019) is to present the Hydraulics and Hydrology 
Analysis and the Flood Protection Design conducted for the Logan River Watershed Plan-EIS. The 
Technical Memorandum is provided in Appendix E. 

A hydrologic study of the contributing areas to the canals is needed to determine the anticipated 
peak runoff and volume of water that will be discharged during a specific storm event and how this 
peak flow moves through the watershed over time. A hydraulic study is needed to determine the 
appropriate conduits to convey the predicted peak runoff. The size, shape, slope, and material 
properties of the conduits within the study area are evaluated to determine runoff carrying capacity. 
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1.2 Historic Conditions & Flooding 
The Logan and Northern Canal, Twins Canal, and Northwest Field Canal start at the Logan River 
and meander north through Logan, North Logan, and Hyde Park Cities generally between 600 East 
and 1200 East, 200 East and 600 East, and 200 West, respectively. Irrigation water is diverted from 
the Logan River and the canals flow north and deliver irrigation water to users within these cities 
and unincoporated areas of Cache County. 

The canals are currently used for both irrigation delivery and floodwater conveyance throughout 
Cache Valley. During storm events flood water enters the canals at roadway crossings causing 
flows to increase along the canal alignments while conveying irrigation flows to canal shareholders. 
As development has continued to occur within Logan, North Logan, and Hyde Park it has become 
more challenging for the canal companies to manage these flood water flows in the canals as they 
flow through North Logan and Hyde Park. This is largely due to encroachment of development on 
the canals that has limited or eliminated access for canal maintenance. 

Historically, during a storm event, the irrigation water diversions were closed at the Logan River to 
increase the conveyance flood water capacity by removing the irrigation flows from the canals. 
Headgates along the canals were opened to convey flood waters through existing ditches that 
ultimately discharge to the open fields and wetlands west of 1200 West in Logan City. Even with 
these efforts, the canals were monitored for possible overtopping during large events for flooding 
concerns north of 400 North in Logan and along each canal in North Logan and Hyde Park. 

1.3 Floodwater Protection Policies 
The cities within Cache County have adopted the storm water design requirements outlined in the 
Cache County Storm Water Design Standard Manual. Design standards outlined in the manual will 
be followed. Also, design requirements are identified in NRCS Practice Standards Codes 378, 587, 
580, and 638. 

1.4 Previous Studies 
Historically, the canal companies allowed flood waters from the surrounding areas to be discharged 
into the canals. Development has occurred throughout the Cache Valley that has converted 
permeable farm ground into residential and commercial, increasing the impervious area. This has 
caused flows in the canals to increase beyond the conveyance capacity of the canals. In the Logan 
2012 Storm Drain Master Plan, three alternatives were evaluated to address the flooding impacts 
within Logan City limits. The alternatives that were evaluated were Do Nothing, Canal Bypass, and 
Utilizing the Canals. Do Nothing would be a costly option as maintenance costs continue to rise for 
both Logan City and the canal companies and it perpetuates the problem of potential flooding in the 
future. The Canal Bypass alternative would remove the flood water from the canals but would 
require large regional detention and large pipes and other infrastructure to be installed. With the 
majority of Logan City being built out, this alternative would be difficult and costly for the city to 
implement. The Utilizing the Canals alternative was identified then as the preferred alternative 
moving forward and included making improvements to the canals that would improve and increase 
the conveyance capacity of the canals. This alternative would still have a high initial capital cost and 
would require ongoing coordination with the canal companies. 

A 2015 Canal Drainage Study was performed as a joint study done by Logan City, North Logan, 
and Hyde Park. The study extended the area of study of the canals going north into the neighboring 
cities of North Logan and Hyde Park. The study evaluated potential spill locations along the canal 
alignments that would remove flood waters from the canals to help in reducing the potential of 
overtopping flooding. The study recommended a bypass in North Logan in the area of 1800 North 
or 2200 North. 

Page 2 of 9 
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2.0 Flood Water Analysis 
As stated above, the canals were analyzed as part of the Logan City 2012 Storm Water Master 
Plan and in the 2015 Canal Drainage Study. Refer to the Storm Water Master Plan and Canal 
Drainage Study that were completed by J-U-B Engineers, Inc. in for a more detailed report on the 
flood water modeling and analysis. 

J-U-B analyzed the existing canal flows starting at 400 N in Logan and flows were added at 
roadway crossings into Hyde Park to determine flooding limits during various storm events. The 
system was then analyzed with the proposed canal and piping improvements with the same storm 
events. 

The flood water analysis was performed using Innovyze software package InfoSWMM. InfoSWMM 
uses EPASWMM for hydrologic and hydraulic routing. The InfoSWMM model was utilized for this 
evaluation to determine the inflow hydrographs of the canals for the 500-, 100-, 50-, 25-, 10-, 5-, 
and 2-year storm events. 

2.1 Canal Systems Overview 
The three canals that are the focus of this project are the Logan and Northern, Hyde Park and 
Logan North Field (Twins), and Logan Northwest Field. The natural slope of Cache Valley slopes 
from east to west. The canals intercept and convey flood water as it drains naturally to the west. 
The subcatchment delineation includes the area between the canals as shown in Figure 1. 

Figure 1: Canals Flood Control and Storm Drain Service Area 

2.2 Canal System Model 
The canals were modeled as part of the 2012 Storm Drain Master Plan and 2015 Canal Drainage 
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Study. The selected model for the hydraulic routing within the canals was performed in Innovyze’s 
software package InfoSWMM and a list of the input parameters can be found in those studies. The 
parameters include soil conditions, rainfall loss methods, storm event, rainfall distribution, and time 
of concentration. Reported runoff flows from the reference studies varied widely based on 
methodology and the temporal distribution. The required temporal distribution for Logan City for 
new developments is the SCS Type II distribution. This temporal distribution is highly conservative 
and for the size of the subcatchments, it resulted in unreasonably high peak runoff flood flows in the 
canals. For this reason, the NOAA temporal distribution, 2nd Quartile, 50% probability for the 
Semiarid Southwest was selected as the design temporal distribution. Canal and pipe proposed 
improvements were sized to convey the 25-year storm event. 

2.3 Alternatives 
Several alternatives were evaluated during this analysis. The first alternative evaluated a flood overflow 
pipe to remove the flood water from the canals before they reach North Logan. The pipe would have 
been constructed along 1400 North and return to open flow on the west side of 1200 West. An existing 
channel would have allowed for the water to drain to the Swift Slough. After a preliminary economic 
analysis was completed, it was determined that a benefit-cost ratio of 1 or greater was not feasible 
under this scenario. During the 1400 North alternative evaluation, it was determined that the a large 
amount of the flooding occurred in North Logan City near 1800 North and 2200 North. To more 
efficiently reduce the amount of flooding occurring in this area, three additional alternatives were 
developed and evaluated, they are described below: 
Alternative 1 – 1800 North (Preferred) – Divert flood flows from the canals into a pipe along 1800 north 
with an overflow at the Logan and Northern Canal that would flow west through a 48-inch pipe, an 
overflow at the Twins Canal that would flow into the pipeline and be upsized to a 54-inch pipe, and an 
overflow at the Northwest Field Canal that would flow into the pipeline and be upsized to a 72-inch pipe. 
The 72-inch pipe would outlet in the open channel on the west side of 2400 West and be conveyed 
north to the Swift Slough. A 24” pipe would be constructed between the Logan Northern Canal and 
Twins Canal along 2200 North to convey flood flows from the Logan Northern Canal to the Twin Canal 
which would convey those flows to 1800 North. It also includes lining the Logan and Northern canal 
from 1400 North to 1800 North and enclosing the Twin Canal in a box pipe starting at 400 north along 
the alignment of the canal to 1800 North. 
Alternative 2 – 2200 North (1800 North) – Divert flood flows from the canals to a pipe that would  run 
along 2200 north with an overflow at the Logan and Northern Canal that would flow into a 48-inch pipe, 
an overflow at the Twins Canal that would flow into the pipeline and be upsized to a 54-inch pipe, and 
an overflow at the Northwest Field Canal that would flow into the pipeline and be upsized to a 72-inch 
pipe. The 72-inch pipe would follow 2200 North until 1200 west where it would follow 1200 West to 
1800 North and outlet similar to Alternative 1 in the open channel on the west side of 2400 West and be 
conveyed north to the Swift Slough. 
Alternative 3 – 2200 North (Northwest Field Canal) – divert flood flows from the canals to a pipe that 
would run along 2200 north with an overflow at the Logan and Northern Canal that would flow into a 48-
inch pipe, an overflow at the Twins Canal that would flow into the pipeline and be upsized to a 54-inch 
pipe and outlet the Northwest Field Canal. The Northwest Field Canal would be improved and upsized 
along the canal to the start of Swift Slough. 
Alternative 1 has the least amount of wetland impacts and has fewer potential utility impacts and for 
these reasons it is the preferred alternative, see Figure 2. 
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Figure 2: Urban Flood Control Alternative 1 

2.3.1 No Action Alternative (Existing Condition) 
Outflow hydrographs from the InfoSWMM model were loaded into HEC-RAS 2D model. 
Overtopping in the roadways and at structures varies, see Table 2 for flooding impacts. 

Table 1 – No Action Totalized Flooding 

Storm Event 
Peak 

Flooding
Flow 
(cfs) 

Flooding
Volume 
(ac-ft) 

Peak 
Time 
(hrs)a 

Flooding
Duration 

(hrs) 

2-Year 0 0 0 0 
5-Year 0 0 0 0 

10-Year 193 69 0.75 86.9 
25-Year 285 101 0.75 90.8 
50-Year 345 127 0.92 90.8 
100-Year 371 146 1.00 99.2 
200-Year 381 162 1.25 115.4 

500-Year 415 182 1.92 126.6 
aHours after storm event began. 
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Table 2 – No Action Summary of Flooding Impacts - Structures 
Scenario 

500-Year 

Depth 
0-1 ft 

Residential 
446 

Mobile Home 
56 

Commercial 
98 

Garage/Shed 
160 

Other 
8 

1-2 ft 32 0 18 9 2 
2-3 ft 3 0 2 4 0 
3-4 ft 4 0 0 1 0 
4-5 ft 2 0 0 0 0 
5-6 ft 2 0 0 0 0 

200-Year 

0-1 ft 432 56 92 134 8 
1-2 ft 32 0 16 6 2 
2-3 ft 3 0 2 4 0 
3-4 ft 4 0 0 1 0 
4-5 ft 3 0 0 0 0 
5-6 ft 1 0 0 0 0 

100-Year 

0-1 ft 426 56 93 119 8 
1-2 ft 32 0 12 6 2 
2-3 ft 3 0 2 4 0 
3-4 ft 4 0 0 1 0 
4-5 ft 3 0 0 0 0 
5-6 ft 1 0 0 0 0 

50-Year 

0-1 ft 413 55 90 117 6 
1-2 ft 29 0 8 6 2 
2-3 ft 3 0 2 4 0 
3-4 ft 4 0 0 1 0 
4-5 ft 4 0 0 0 0 

25-Year 

0-1 ft 376 49 75 108 6 
1-2 ft 23 0 8 5 2 
2-3 ft 5 0 1 4 0 
3-4 ft 5 0 0 1 0 
4-5 ft 3 0 0 0 0 

10-Year 

0-1 ft 329 44 56 88 3 
1-2 ft 20 0 6 4 2 
2-3 ft 4 0 0 3 0 
3-4 ft 6 0 0 1 0 
4-5 ft 2 0 0 0 0 

See Attachment 1 for flood inundation maps of the No Action Alternative. 

2.3.2 Preferred Alternative (Proposed Condition) 
The following projects are included in the Preferred Alternative: 

1. Concrete canal lining on Logan and Northen Canal from 1400 North to 1800 North 

2. Installation of a 24-inch pipe along 2200 North from the Logan and Northern Canal to the Twin 
Canal 

3. Divider removal and concrete lining on Twins Canal from 1800 North to 2200 North 

4. 48-inch, 54-inch, and 72-inch piping along 1800 North 

5. Box pipe on Twin Canal from 400 North to 1800 North 

See tables below for a summary of results from the Preferred Alternative system model. 
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Table 3 –Preferred Alternative Totalized Flooding 

Storm Event 
Peak 

Flooding
Flow 
(cfs) 

Flooding
Volume 
(ac-ft) 

Peak 
Time 
(hrs)a 

Flooding
Duration 

(hrs) 

2-Year 0 0 0 0 
5-Year 0 0 0 0 

10-Year 33 6 0.33 43.3 
25-Year 96 19 0.25 54.2 
50-Year 157 31 0.17 54.5 
100-Year 192 41 0.25 55.6 
200-Year 208 50 0.42 57.5 

500-Year 226 60 0.50 60.6 
a Hours after storm event began. 

Table 4 –Preferred Alternative Summary of Flooding Impacts - Structures 
Scenario Depth Residential Mobile Home Commercial Garage/Shed Other 

500-Year 

0-1 ft 333 49 52 91 2 
1-2 ft 27 0 7 5 2 
2-3 ft 3 0 0 3 0 
3-4 ft 4 0 0 1 0 
4-5 ft 4 0 0 0 0 

200-Year 

0-1 ft 327 46 49 83 1 
1-2 ft 25 0 6 5 2 
2-3 ft 3 0 0 3 0 
3-4 ft 5 0 0 1 0 
4-5 ft 3 0 0 0 0 

100-Year 

0-1 ft 302 43 48 78 1 
1-2 ft 23 0 3 5 2 
2-3 ft 3 0 0 3 0 
3-4 ft 5 0 0 1 0 
4-5 ft 3 0 0 0 0 

50-Year 

0-1 ft 277 33 32 65 0 
1-2 ft 21 0 3 4 2 
2-3 ft 3 0 0 3 0 
3-4 ft 7 0 0 1 0 
4-5 ft 1 0 0 0 0 

25-Year 

0-1 ft 223 19 15 62 1 
1-2 ft 21 0 1 3 1 
2-3 ft 3 0 0 3 0 
3-4 ft 7 0 0 1 0 

10-Year 

0-1 ft 137 0 4 38 1 
1-2 ft 10 0 0 4 0 
2-3 ft 5 0 0 3 0 
3-4 ft 4 0 0 0 0 

3.0 Statement of Limitations 
This document represents J-U-B Engineers, Inc.’s professional judgement based on the information 
available at the time of its completion and as appropriate for the project Scope of Work. Services 
performed in developing the content of this document have been conducted in a manner consistent 
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with that level and skill ordinarily exercised by members of the engineering profession currently 
practicing under similar conditions. No warranty, express or implied, is made. 

4.0 References 
Innovyze. 2019. Innovyze Help File Updated April 12, 2019, InfoSWMM v14.7. 

J-U-B Engineers, Inc. 2012. Logan City Storm Drain Master Plan. 

J-U-B Engineers, Inc. 2015. Canal Drainage Study. 
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USDA-NRCS Logan River Watershed Project 

J ·U·B ENGINEERS, INC. 

TECHNICAL MEMORANDUM 
020 

Date: 5/17/2024 

To: Derek Hamilton, Water Resources Coordinator 
Shawn Stanley, Watershed Engineer 

Cc: 

From: Jonny Budge, P.E. - J-U-B ENGINEERS, Inc. 

Project: Cache Water District: Logan River Watershed Plan 

Subject: Recreation Design Summary 

1.0 Introduction 
The recreation component (the Recreation project) of the Logan River Watershed Plan-EIS 
consists of completing two American Disabilities Act (ADA) compliant shared use paths 
located within Logan City (City). 

Canyon Road Trail: The first shared use path is along the north side of Canyon Road 
between 200 East and 600 East. 

River Hollow Trail: The second path provides access to River Hollow Park from three 
locations: 

• Pedestrian routes along Sumac Drive 
• Riverside Drive 
• Lauralin Drive 

These proposed trails are shown in Figure 1. 

2024 J-U-B ENGINEERS, Inc. 
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Cache Water: Logan River Watershed Plan-EIS TM 020—Recreation Design Summary 

Figure 1. Proposed Trails 

1.1 Purpose and Need 
The primary proposes of this project are to improve agricultural water management in the 
Crockett Avenue Irrigation distribution service area and to provide flood control to the cities of 
Logan, North Logan, Hyde Park, and portions of Cache County. The two trails described in 
Section 1.0 enhance the improvements being completed for the agricultural water 
management improvements. 

Most of the Canyon Road Trail will be constructed in place of the Crockett Canal along a 
section of the canal that will no longer be used for irrigation delivery if one of the evaluated 
pressure irrigation alternatives is constructed. The canal could be modified to allow a trail 
from about 500 East to 200 East. 

River Hollow Park Trail improvements will complement and enhance the agricultural water 
management improvements that will be made near River Hollow Park if one of the evaluated 
pressure irrigation alternatives is constructed. These trails will provide access to maintain key 
components of the pressure irrigation system as well as provide recreational opportunities for 
residents. 

2024 2 J-U-B ENGINEERS, Inc. 
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Cache Water: Logan River Watershed Plan-EIS TM 020—Recreation Design Summary 

2.0 Existing System 
Logan City has an existing city-wide network of shared use paths which connect recreational 
facilities inside and outside of City limits. These shared use paths are typically concrete paths 
5 to 10 feet wide. There are also other isolated shared use path routes within the City. Many 
of the existing trails are shown in Figure 1. 

There is an existing shared use path along Boulevard Street from 200 East at Merlin Olsen 
Park to 600 East at the foot of the Utah State University Campus. This existing shared use 
path is non-compliant with ADA accessibility requirements, featuring steep grades. There is 
currently no walkable connection between 200 East and 600 East along Canyon Road. 

The existing bridge from Sumac Park to River Hollow Park is currently the only walkable 
connection east of Crockett Avenue across the Logan River. The bridge connects Sumac 
Park to River Hollow Park. This route connects neighborhoods north and south of the Logan 
River. A portion of the existing pedestrian bridge is located on private property, with the 
property owner expressing a desire to remove the bridge from said property. 

3.0 Improved System 
3.1 Canyon Road Trail 
A closer view of the Canyon Road trail is provided in Figure 2. 

2024 3 J-U-B ENGINEERS, Inc. 
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Cache Water: Logan River Watershed Plan-EIS TM 020—Recreation Design Summary 

Figure 2. Proposed Canyon Road Trail 

The eastern part of the trail from 600 East to approximately 500 East will run adjacent to 
Canyon Road in a southwesterly direction. Once the trail intersects the Crockett Canal near 
500 East the trail will run over the top of the canal. Figure 3 shows the trail alignment and 
cross section for the trail that will run adjacent to Canyon Road and a cross section for the 
trail that will run along the Crockett Canal. The canal between 500 East and 200 East will no 
longer carry irrigation water, but a pipe is planned under the trail along this alignment to drain 
water that will run off of the canal and adjacent areas, as well as some periodic pump-to-
waste flows from the city well house that is located on Center Street between 200 East and 
Canyon Road. 

Figure 3. Proposed Canyon Road Trail Cross Sections 

3.2 River Hollow Park Trail 
A closer view of the River Hollow Park trail is provided in Figure 4. 

2024 4 J-U-B ENGINEERS, Inc. 
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Cache Water: Logan River Watershed Plan-EIS TM 020—Recreation Design Summary 

Figure 4. Proposed River Hollow Park Trail 

This trail would provide three points of access to River Hollow Park. The access from Sumac 
Drive would include a new shift to the east to allow for a new pedestrian bridge to cross the 
Logan River just upstream of the existing Crockett Diversion. The trail would go to the west 
toward Riverside Drive just north of the Little Logan to the western edge of River Hollow 
Park. At that point the trail would shift a little to the south to allow for the trail to fit next to the 
Little Logan. A retaining wall will likely be needed along the south side of the trail to keep it 
from sloughing off into the open Little Logan channel. Figure 5 is a conceptual sketch of the 
trail section from River Hollow Park to Riverside Drive. 

2024 5 J-U-B ENGINEERS, Inc. 
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Cache Water: Logan River Watershed Plan-EIS TM 020—Recreation Design Summary 

Figure 5. Proposed River Hollow Park Trail Cross Section 

4.0 Design Criteria 
4.1 American Disabilities Act (ADA) 
ADA guidelines will be used in the final design of the recreation infrastructure. Cross slopes 
will be less than 2%, ADA ramps will be less than 8.3%, and minimum four-foot square 
landings will be required at the end of each ramp. 

4.2 American Association of State Highway and Transportation 
Officials 

American Association of State Highway and Transportation Officials (AASHTO) Guide for the 
Development of Bicycle Facilities recommends a width of 10 feet for a shared use path. A 
minimum clearance of 2 feet graded to a maximum of 16.67% is recommended for either side 
of the trail. The 2-feet of clearance provides space between the trail and lateral obstructions 
such as bushes, trees and rocks. Following AASHTO guidance the newly constructed shared 
use path will have a width of 10 feet to allow for two-directional travel by a variety of path 
users. The recommended maximum grade for a shared use path is 5% per AASHTO Guide 
for the Development of Bicycle Facilities. 

2024 6 J-U-B ENGINEERS, Inc. 
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Cache Water: Logan River Watershed Plan-EIS TM 020—Recreation Design Summary 

AASHTO recommends a design speed of 18 mph for shared use paths with generally flat 
grades. Curves for a shared use path depend upon the leaning angle of bicycles while 
turning. Based on an 18-mph design speed and the recommended 20 degree leaning angle, 
the minimum horizontal turn radius is 60 feet. At the recommended design speed, the 
stopping sight distance is 141 feet. 

The existing canal along the north side of Canyon Road has a large quantity of overhead tree 
cover. AASHTO recommends an overhead clearance of 10 feet for shared use paths. The 
project would remove or trim existing trees to meet vertical clearance requirements. 

4.3 NRCS Code 575—Trails and Walkways Conservation Practice 
Standard 

NRCS Code 575 refers to the Trails and Walkways Conservation Practice Standard. This 
standard is used to design and construct paths with various surfaces (vegetated, earthen, 
gravel, paved, etc.) to facilitate the movement of animals, people, or off-road vehicles12. 

The primary purposes of this practice include: 

• Improving animal access to forage, water, or shelter. 
• Protecting ecologically sensitive or erosive sites. 
• Providing pedestrian or off-road vehicle access for agricultural, construction, or 

maintenance operations. 
• Creating trails or walkways for recreational activities. 

4.4 Use Projections 
The proposed Canyon Road and the River Hollow Park trails will provide ADA compliant 
connectivity between existing shared used path routes. These paths will service a variety of 
active transportation devices, including bicycles, pedestrians, wheelchairs, electric scooters 
and others. Motor vehicles and equestrian usage would not be permitted along the recreation 
projects. The portion of the recreation project along Canyon Road will connect recreation 
facilities west of 200 E to recreation facilities in Logan Canyon to the east. The portion of the 
recreation project to River Hollow Park will provide walkable neighborhood connectivity. 

5.0 Statement of Limitations 
It is important to emphasize the intent of the alignments. The alignments are a planning tool 
to guide recreation improvements. Alignments in the model may be affected by several 
factors, including the accuracy of base mapping, utility conflicts, physical features, and other 
assumptions made throughout this study. 

The economic analysis was conducted using sound engineering judgement and information 
gathered from creditable sources, however prices of materials, labor, and supplies 
fluctuate regularly, making project costs highly variable. 

2024 7 J-U-B ENGINEERS, Inc. 
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Logan River Conservation Action Plan-EIS 

Evaluation of Alternatives for the Logan River Watershed Plan- 
11 March 2025 - BIO-WEST, Inc. 

Introduction 

The Logan River originates within the Bear River Mountains in the headwaters of Logan 
Canyon and terminates at its confluence with the Little Bear River in Cutler Reservoir. The 
river is an asset to residents of Logan City and Cache County and supports many beneficial 
uses. Cache Valley citizens are attracted to the river and enjoy the aesthetics, recreational 
values, and wildlife resources in this high-quality riverine ecosystem. The river supports 
fish, wildlife, and many plant species unique to riparian habitats and floodplains, is an 
integral part of the greater Bear River ecosystem, and an asset to Cache Valley residents. 

The purpose of this technical memorandum is to provide a summary of anticipated effects 
to the Logan River and its floodplain and riparian ecosystem from the two action 
alternatives that increase summer base flows considered in the Logan River Watershed 
Plan Environmental Impact Statement (Plan-EIS) being conducted by J-U-B Engineers and 
Franson Civil Engineers for the Natural Resources Conservation Service (NRCS), Cache 
Water District, and partners. An evaluation of anticipated improvements to the river and 
riparian ecosystem associated with increased summer base flows was conducted by BIO-
WEST using Logan River Conservation Action Plan (CAP) evaluation criteria developed in 
2016. Attachment 1 of this report is a recently developed spreadsheet that utilizes the 
2016 CAP (Attachment 2) to determine anticipated changes to 21 indicators of ecological, 
recreational, and social conditions of the Logan River and riparian corridor with higher 
summer base flows compared to existing conditions as described in TM-002 and TM-011. 

Summer base flows are very important to aquatic life and were considered poor in the 
2016 CAP (under 10 cubic feet per second [cfs]) with a desired rating of good (over 30 cfs) 
below Crockett Diversion to Cutler Reservoir. Strategic Actions were identified in the CAP 
to increase summer base flows to improve water quality and connect aquatic habitats 
during critical times of the year by supporting the following actions; “1) help secure and 
manage instream flows recognizing existing water rights, 2) participate with governmental 
and non-governmental organizations that would find and manage water for instream flows, 
and 3) evaluate the instream flow initiatives and potentially support the formation of a 
water conservancy district.” The Logan River Watershed Project and the recently formed 
water district provide the water rights and ability to secure and manage higher instream 
flows and improve water quality, and aquatic and terrestrial habitats for 14 miles of the 
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lower Logan River, previously nearly completely dewatered during droughts for the past 
several decades. 

Logan River Conservation Action Plan Background 

In 2014, a group of citizens, Utah State University professors, state and local government 
officials, and interest group representatives organized the Logan River Task Force (Task 
Force) to develop a plan for conserving and improving the Logan River and its floodplain, 
which is particularly important as development expands in Cache Valley. The Task Force 
and Logan City worked with BIO-WEST, a local environmental consulting firm, to develop 
and implement a CAP to evaluate existing conditions of the Logan River and to inform and 
prioritize conservation and restoration efforts, improve access and make additional trails 
and trail connections, with long term goals to improve conditions of all 21 CAP indicators, 
including the new Blue Trail indicator for floating the river. The development of a short- and 
long-range vision for the river was needed to coordinate and prioritize conservation efforts 
and ensure a sustainable river system for future generations. Stakeholder groups 
representing residential, commercial, recreational, and agricultural interests participated 
in the development of the Logan River CAP. The CAP is a dynamic set of objectives and 
strategies that can be revised as needed when new conservation solutions and restoration 
opportunities, or threats are identified along the river corridor. 

The Logan River CAP evaluates indicators for three distinct river reaches: First Dam to 
100 East (Upper Reach), 100 East to 1000 West (Middle Reach), and 1000 West to Cutler 
Reservoir (Lower Reach) as shown below. 
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The CAP has been utilized by the Task Force previously to evaluate the benefits of various 
river restoration opportunities, and to make recommendations to Logan City and State 
agencies regarding specific projects and strategic actions for improving conditions and 
functions of the river, floodplain, and riparian ecosystem. Existing and future conditions for 
each indicator are rated on the color-coded, four-point scale: Poor, Fair, Good, and Very 
Good based on criteria established by Task Force committees using all available data at 
the time. 

Poor Fair Good Very Good 
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Each indicator rationale is explained and strategic actions to achieve or maintain the 
anticipated conditions are shown in Attachments 1 and 2. To monitor conditions of the 
Logan River and its riparian corridor and track change over time, data has been collected 
and analyzed for various indicators by a wide group of partners as per the 2020 Logan River 
Conservation Action Plan (CAP) Monitoring Protocol (Attachment 3). 

Fortunately, there is very good data collected and reported consistently for indicators such 
as hydrology and water quality at many locations along the Logan River to quantify existing 
and future conditions for all reaches under various instream flow scenarios as detailed in 
TM-002 and TM-011. Unfortunately, consistent monitoring data is not currently being 
reported for indicators such as fisheries, macroinvertebrates, riparian vegetation 
conditions and terrestrial biology, making tracking trends more convoluted for those 
indicators. Some data has been collected on all indicators, however. Qualitative criteria 
and less certain best professional judgements considering all available information are 
made for indicators with limited data. 

Evaluation of Logan River Watershed Plan-EIS Alternatives 

Flows, water temperature, and dissolved oxygen have been measured regularly by the 
Utah Water Research Lab Logan River Observatory (UWRL) for the past decade, and 
modeled for existing conditions and the two action alternatives described in the Plan-EIS. 
Relationships between flow and water temperature and dissolved oxygen during summer 
base flows have been developed by UWRL. A detailed description of existing and modeled 
hydrology and water quality conditions in various reaches of the Logan River during an 
extreme drought of 2022 can be found in TM-011. 

BIO-WEST first revisited the existing condition of each indicator as of 2024, and then 
assessed the likely effects of each of the two alternatives being evaluated in the Logan 
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River Watershed Plan-EIS, considering whether the additional flow associated with Plan-
EIS alternatives has potential to improve conditions and change the indicator rating for 
15 river miles from First Dam to the downstream diversion near the old sewer ponds where 
a lower point of diversion and pump station would be constructed and increased flows 
associated with the Plan-EIS would be stored and pumped back for lower elevation 
irrigation needs. Because the Plan-EIS alternatives would involve changes to the structure 
and operation of the Crockett Diversion, the Upper Reach was divided in two—above and 
below Crockett Diversion. The Crockett Canal below Crockett Diversion is also called the 
Little Logan. 

An instream flow of up to 10 cfs would be provided to the Little Logan using Logan City 
water rights during the irrigation season under either action alternative to maintain flow in 
City Parks. For purposes of this Plan-EIS evaluation, 6 cfs is added to extreme drought 
base flows shown in Figure 7 of TM-011 (Summer Base Flow Existing Conditions Calibrated 
Model and Alternatives 1 and 2 for Low Water Year 2022). The lower number is used since 
all diversions are proportionately lowered according to the Kimball Decree during extreme 
drought conditions. An additional 10–20 cfs of non-consumptive water use for Water Lab 
operations is also added to dry water year flows shown in TM-011. The lower number 
(10 cfs) was added to all reaches and 15 river miles according to the First Dam Alternative, 
whereas the added 10 cfs terminates at Crockett Diversion for the 1-mile upper reach 
under the Crockett Diversion Alternative. 

Summary of Results 

Certainty of the anticipated effects and recommendations are made for each indicator in 
the Plan-EIS CAP evaluation spreadsheet (Attachment 1). Result summaries of a few 
pertinent Logan River CAP indicator evaluations are provided below. The full CAP 
evaluation spreadsheet and monitoring protocol for all 21 indicators are available as 
attachments to this memorandum. 

Summer Base Flow 

Summer base flows are critical for maintaining good water quality and a functional aquatic 
ecosystem with connected aquatic habitats. Upstream and within reach diversions 
significantly reduce summer base flows in the Logan River. In 2016, summer base flow was 
evaluated by the Task Force as having Poor Condition during dry water years for all reaches 
but noted that the condition from First Dam to Crockett Diversion was Very Good or near 
natural relative to the lower reaches, using CAP criteria shown below. 
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CAP Summer Base Flow Indicator Condition Criteria 
Poor 

< 10 cfs 
Fair 

10-30 cfs 
Good 

30-60 cfs 
Very Good 

> 60 cfs 
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The Logan River HydroCouple modeling application described in TM-011 for the Plan-EIS 
indicates a summer baseflow below First Dam during an extreme dry water year of 
approximately 65 cfs. Within-reach diversions currently reduce summer base flows below 
Crockett Diversion late July through September to approximately 9 cfs. The Providence-
Pioneer diversion below Denzil Stewart Nature Park and upstream of Main Street has water 
rights for 6 cfs but currently only diverts <1.5 cfs because the diversion and canal are in 
disrepair. 

BIO-WEST evaluated 2024 conditions as mostly unchanged from the 2016 Task Force 
ratings. Existing conditions of the Upper Reach from First Dam to Crockett Diversion has a 
Very Good summer base flow for 1 river mile, while below Crockett Diversion the summer 
base flow is currently in Poor Condition in all lower reaches for 14 river miles during 
extremely dry years. Recent flow monitoring shows the middle reach as currently in Fair 
Condition (>10cfs), but it probably should be a Poor Rating since more than 25% of the flow 
consists of warm irrigation return flows upstream of 100 East, raising temperatures and 
disconnecting habitats. 

During low and average water years it is common for the Logan-Blacksmith Diversion just 
upstream of Trapper Park to divert all remaining streamflow, leaving a significant portion of 
the lower reach dry some years.  The zero flow conditions known to occur August and 
September downstream of Logan-Blacksmith Diversion are considered in this evaluation 
but are not captured in monitoring data used for TM-011. 

The First Dam Alternative reduces summer base flows by approximately one-third between 
First Dam and Crockett Diversion during an extreme dry year, reducing the rating from Very 
Good Condition to Good Condition for 1 river mile. Below Crockett Diversion, the First Dam 
Alternative increases summer base flows by 2-3 times during extreme droughts and 
increases CAP ratings from Poor Condition to Good Condition for 14 river miles. The First 
Dam Alternative provides a significant improvement to summer base flows below Crockett 
Diversion in the Logan River. 

The Crockett Diversion Alternative maintains summer base flows between First Dam and 
Crockett Diversion in Very Good Condition, and increases summer base flows from Poor 
Condition to Fair Condition for the below Crockett portion of upper reach and middle 
reach, and increases the lower reach to Good Condition during extreme dry years, 
assuming flows remain at this level (40 cfs) or higher below the Logan-Blacksmith 
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Diversion. The Crockett Diversion Alternative would maintain summer base flows in Good 
Condition most of the time in the middle reach, but not in the driest years, which is also a 
significant improvement over existing condition, and without impacting flows in the upper 
reach above Crockett Diversion. 

Water Quality (water temperatures and dissolved oxygen) 

Existing and anticipated conditions of water temperatures and dissolved oxygen 
concentrations are determined quantitatively using data collected by the Logan River 
Observatory over the past ten years and modeling results for existing conditions and the 
two action alternatives as described in TM-011. Graphs showing flow-temperature 
relationships for 15 monitoring stations and flow-dissolved oxygen concentration for 
3 monitoring stations were also provided by the Logan River Observatory (Figure 1). This 
data shows a strong relationship between streamflow, water temperature, and dissolved 
oxygen in Logan River during low flow conditions, and indicates that Utah State Water 
Quality Standards for Cold Water Fishery are currently not being met some of the time, 
especially when flows drop below 25 cfs in the middle reach and below 40 cfs in the lower 
reach.  The following CAP criteria were used to evaluate water quality in the Logan River. 

CAP Water Quality Indicator Condition Criteria 
Poor 

State Standards 
Exceeded more 

than 50% of time 

Fair 
State Standards 

Exceeded 10-50% 
of time 

Good 
State Standards 
Exceeded less 

than 10% of time 

Very Good 
State Standards 
Rarely Exceeded 

Water quality is currently in Good Condition upstream of Crockett Diversion, Fair 
Condition between Crockett Diversion and 1000 West, and Poor Condition in the lower 
reach. 

According to the model created by the Logan River Observatory, the proposed increased 
dry-year summer base flows described above will reduce water temperatures by 
approximately 2 degrees upstream of Blacksmith Fork confluence, and approximately 
1 degree below Blacksmith Fork confluence. The instream flows also increase dissolved 
oxygen concentrations. The State Water Quality Standards for Cold Water Fishery will be 
met for water temperature and dissolved oxygen more than 90% of the time with the 
proposed instream flows for either action alternative, and possibly rarely exceeded based 
strictly on flow/temperature and flow/dissolved oxygen relationships. Other pollutant 
loads and water quality violations not related to the Plan-EIS flow scenarios are not 
included in this analysis. 
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The First Dam and Crockett Diversion Alternatives maintains water quality as Good 
between First Dam and Crockett Diversion, increases water quality from Fair Condition to 
Good Condition in the middle reach, and from Poor Condition to Good Condition in the 
lower reach. 

Figure 1. Graphs provided by Logan River Observatory showing flow-temperature and 
flow-dissolved oxygen relationships for 15 monitoring stations on the Logan River 
between First Dam and Mendon Road with data collected between 2014-2021. 
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Figure 1 (continued). Graphs provided by Logan River Observatory showing flow-
temperature and flow-dissolved oxygen relationships for 15 monitoring stations on 
the Logan River between First Dam and Mendon Road with data collected between 
2014-2021. 
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Figure 1 (continued). Graphs provided by Logan River Observatory showing flow-
temperature and flow-dissolved oxygen relationships for 15 monitoring stations on 
the Logan River between First Dam and Mendon Road with data collected between 
2014-2021. 
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Instream Habitat 

This indicator includes hydraulic complexity and habitat diversity, including a natural 
sequence of pools and riffles, a variety of pool sizes and depths, stable woody materials in 
the bed and banks, and includes upstream and downstream connectivity for migrating 
species. Instream habitat is important aesthetically and critical for all aquatic species 
living in the river. Diversion dams impact sediment transport for hundreds of feet upstream 
and thousands of feet downstream of the structure, disrupting the natural sequence of 
pools and riffles. In 2016, instream habitat was evaluated by the Task Force as having Fair 
Condition for all reaches for various reasons using CAP criteria shown below. 

CAP Instream Habitat Indicator Condition Criteria 
Poor Fair Good Very Good 

> 66% departure 34-66% departure 10-33% departure <10% departure 
from natural from natural from natural from natural 

According to the Logan River HydroCouple flow model, the increased summer base flows 
associated with the two action alternatives would increase water depths between 5-8 
inches during extreme dry years, depending on alternative and reach, compared to existing 
conditions (Figure 2). The proposed instream flows also increases the wetted perimeter 
and wetted area for 14 river miles, improving instream habitat and conditions for fisheries, 
macroinvertebrates, riparian and wetland vegetation along the river, and birds and other 
terrestrial wildlife. There is an approximately 1-inch difference in water depths between the 
two action alternatives during extreme dry years. The additional instream flows better 
connect pools and other instream habitats that otherwise became isolated during extreme 
low flows when the river is traditionally dried up in specific reaches. The two action 
alternatives may also include reconstruction or removal of the Crockett and Pioneer-
Providence Diversions, which are currently barriers to fish and kayakers in Logan River. 

The 2024 existing condition of instream habitat is still considered to be in Fair Condition in 
all reaches. The upper reach is currently impacted by sediments periodically being sluiced 
from First Dam, and two diversion dam fish barriers (Crockett and Pioneer-Providence 
Diversions). The First Dam Alternative maintains instream habitat in Fair Condition 
between First Dam and Crockett Diversion even with lower flows. The reduced flows will 
reduce water depths by approximately 7 inches for 1 river mile during extremely dry years. 
Currently, sluicing at First Dam releases tons of high sediment oxygen demand (SOD) silt 
periodically that can cover the streambed and significantly impact instream habitat and 
water quality, until it gets washed downstream to Cutler Reservoir. Dredging and removing 
the silt out of First Dam mechanically instead of sluicing it downstream, as is proposed 
under the First Dam Alternative, would improve instream habitat, water quality, and 
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improve conditions for aquatic species in all three reaches, but especially the upper reach 
immediately below First Dam. Below Crockett Diversion, the First Dam Alternative 
increases instream habitat from Fair Condition to Good Condition for 14 river miles. 

Figure 2. Graph of Water Depths for Existing Conditions and Alternatives. Calibrated 
Model for low water year (2022), (Graph data provided by Logan River Observatory). 

Attachments 

Attachment 1. Logan River CAP Evaluation Worksheets for Logan River Watershed Plan-EIS 
March 2025 

Attachment 2. Logan River CAP Summary Report May 2016 

Attachment 3. Logan River CAP Monitoring Protocol June 2020 
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Attachment 1 

Key Attribute Indicator 
Methods of Assessment and 

Available Data 
Reach 2016 Rating 

Existing Condition Ratings 
for EIS 

First Dam Alternative Crockett Diversion Alternative Certainty of Effects Recommendations 

Flow Regime Spring Peak Flow 

USGS Gauging Station at First Dam 
(inflow to upper reach) and Logan River 
Observatory gauges operated by Utah 
State University Water Research Lab 
streamflow data available for each 

reach. 

First Dam to Crockett 
Good (minimally 
altered peak flow 

hydrograph) 

Good (minimally altered peak 
flow hydrograph) 

Good (the alternatives would not 
affect spring peak flows for any reach) 

Good (the alternatives would not affect 
spring peak flows for any reach) 

High certainty for both alternatives 
because Logan River has natural peak 
flows and the project does not involve 
upstream watershed storage nor any 
changes to spring runoff peak flows. 

It would be beneficial for the USU Logan 
River Observatory to continue 

monitoring peak flows in the Logan River 
at the existing montoring locations to 

determine trends. 

Crockett to 100 E Good 

Middle Good 

Lower Good 

Flow Regime 
Summer Base 

Flow 

Summer base flows are critical for 
maintaining good water quality and a 

functional aquatic ecosystem. The 
Logan River Observatory has measured 
flow at numerous locations from First 

Dam to Cutler Reservoir during 
summer base flows to model 

anticipated water quality effects of the 
additional instream flows associated 
with the two action alternatives. The 
2022 water-year modeled for TM011 

was an extreme drought and 
represents the worse case scenario low 
flow conditions.  Under the First Dam 
Alternative, non-consumptive water 

rights owned by USU for the Water Lab 
adds 10-20 cfs for all reaches (15 river 
miles). Under the Crockett Diversion 

Alternative, the additional non-
consumptive water from USU will be 
diverted at Crockett Diversion, only 

improving flows for 1 mile.  An 
additional 6-10 cfs will be added to the 
upper reach above Crockett Diversion 

to provide flow for the Little Logan 
River under either action alternative. 

First Dam to Crockett Very good Very good (61 cfs) Good (25+10+6=41 cfs) Very Good (60+10+6=76 cfs) 

HIgh certainty.  The Logan River 

Crockett to 100 E Poor Poor (9 cfs) Good (31+10=41 cfs) 
Fair (25 cfs) Good most of the time but 
can drop to Fair during dry water years. 

Observatory modeled existing conditions 
and action alternatives based on extreme 
drought conditions experienced in 2022 
(TM011), which were approximately 10 
cfs lower than the 25% exceedence flow 

for low water years shown in TM002. 
Summer base flows may dip towards the 
bottom range of Good in the driest water 

years, but summer base flows raise 
toward the higher end of the Good range 
during average and wet water years, with 
either action alternative. The additional 
10-20 cfs from USU Water Lab keeps the 

First Dam Alternative well within the 
Good range even during the driest years. 

It would be beneficial for the USU Logan 
River Observatory to continue 

monitoring flows, water temperature, 
and dissolved oxygen in the Logan River 
at the existing monitoring locations to 
validate anticipated summer base flow 

increases and quantify water quality 
improvements (less water quality 

violations) with the additional summer 
base flows.  It would also be beneficial 
to quantify changes in wetted area and 
habitat connectivity by reach with the 

additional summer base flows. 

Middle Poor 

Fair (14 cfs) Probably should be 
Poor rating given that over 

27% of the total flow consists 
of very warm irrigation return 

flows upstream of 100 East. 

Good (33+10=43 cfs) 
Fair (27 cfs) Good most of the time but 
can drop to Fair during dry water years. 

Lower Poor 

Poor (27 cfs upstream of 
Trapper Park, 0 cfs below) All 

flow is diverted above Trapper 
Park totally disconnecting 

aquatic habitats during low 
water years. 

Good (44+10=54 cfs) Good (40 cfs) 

First Dam to Crockett Fair Fair 
Fair (reduced base flows could 

promote vegetation encroachment 
and reduce flood conveyance) 

No change. 

Moderate Certainty.  Floodplain are 
extremely dynamic and can be 

unpredictable during floods.  Currently, 
large woody debris (LWD) is very high 

from the aging crack willow forest on the 
floodplain of Logan River within the 
middle and lower reaches.  Super-

elevated quantities of LWD in the Logan 
River is a relatively recent phenomenon. 

Many of the invasive crack willow came in 
following the floods in the 1950s and 

1980s, and are now dying and creating at 
least 7 times more LWD annually clogging 
the floodway, than a natural cottonwood 
dominated floodplain.  Some of the most 
hazardous LWD accumulations have been 

reduced in recent years, with plans in 
progress to continue improving flood 

conveyance and floodplain functions as 
funding and property access allows. It's 
important to note that LWD falls in the 

river unpredictably, and occasionally gets 
caught under bridges during floods, which 

can dam the river temporarilly, possibly 
increasing water levels upstream and/or 
downstream of the log jam well above 
designated 100-year flood elevations, 

until it's removed. 

Continue updating floodplain surveys 
and hydraulic modeling as needed, and 

continue removing hazardous crack 
willow LWD accumulations from the 

floodplain, and transitioning the 
dominant riparian vegetation in 

manageable patches (5 acres or less per 
year) from invasive crack willow back to 
native willows shrubs and cottonwood 
trees similar to the Rendezvous Park 
Restoration project, recognising the 

need to maintain as much river shading 
as possible. 

Crockett to 100 E Fair Fair 

Good (lowering the elevation of the 
Crocket Diversion crest and increasing 
the land elevation slightly at the empty 

lot on Fox Farm Road above the 100-
Year flood elevation will improve flood 

conveyance) 

Good (lowering the elevation of the 
Crocket Diversion crest and increasing 
the land elevation slightly at the empty 

lot on Fox Farm Road above the 100-
Year flood elevation will improve flood 

conveyance) 

Hydrology 
Flood Conveyance 

Through Reach 

Review of existing conditions and 
potential effects to flood conveyance 

within the Logan River floodplain. 

Middle 

Fair (flood 
conveyance partially 

impacted by 
sand/gravel 

deposition and 
woody debris 

accumulation on a 
fairly infrequent >25-

yr flood event) 

Good (flood conveyance 
partially impacted by 

sand/gravel deposition and 
woody debris accumulation 
during >50-yr flood events) 

Flood conveyance 
improvements have been 

made between 100 East and 
Main Street and between Golf 

Cart Bridge and 1000 West. 

Good (increased base flows could 
reduce vegetation encrouchment in 

channel and improve flood 
conveyance) Floodplain conveyance 
was improved from 100 East to Main 
Street and from Golf Cart Bridge to 

1000 West from recent restoration and 
maintenance projects. 

Good (increased base flows could 
reduce vegetation encrouchment in 

channel and improve flood 
conveyance) Floodplain conveyance 
was improved from 100 East to Main 
Street and from Golf Cart Bridge to 

1000 West from recent restoration and 
maintenance projects. 

Lower Fair Fair 

Fair (increased base flows could 
reduce vegetation encroachment in 

channel and improve flood 
conveyance) 

Fair (increased base flows could reduce 
vegetation encroachment in channel 

and improve flood conveyance) 

Floodplain 
Review of existing conditions and 

First Dam to Crockett Poor Poor 
Poor (reduced base flows would not 

affect floodplain functions) 
No change. 

Same as above. 
Crockett to 100 E Poor Poor 

Poor (increased base flows would not 
affect floodplain functions) 

Poor (increased base flows would not 
affect floodplain functions) 

Hydrology 
Function 

potential effects to floodplain functions 
of the Logan River. Middle Poor 

Fair (Improvements made at 
restoration sites) 

Fair (increased base flows would not 
affect floodplain functions) 

Fair (increased base flows would not 
affect floodplain functions) 

Moderate Certainty.  Same as above. 
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Attachment 1 

Lower Poor Fair (Improvements made) 
Fair (increased base flows would not 

affect floodplain functions) 
Fair (increased base flows would not 

affect floodplain functions) 

Hydrology Instream Habitat 

According to cross sections surveys 
during flow measurements and 

modeling provided by the Logan River 
Observatory, the additional instream 
flows associated with the two action 

alternatives increases water depths by 
approximately 5 to 8 inches, depending 

on reach and alternative for 
approximately 14 river miles below 

Crockett Diversion to the bottom of the 
lower reach.  There is approximately 1 

inch difference in water depths 
between alternatives. The additional 
instream flows increase the wetted 

perimeter and wetted area improving 
aquatic habitat, better connecting 

pools and other instream habitats that 
otherwise became isolated during 

extreme low flows when the river has 
been traditionally dry dammed just 

upstream of Trapper Park during dry 

First Dam to Crockett 

Fair (Crockett 
Diversion barrier and 

First Dam sluicing 
impacting instream 

habitat) 

Fair (Crockett Diversion barrier 
and First Dam sluicing 

impacting instream habitat) 

Fair (improving fish passage at 
Crockett Diversion and reducing 

sediment impacts from First Dam 
sluicing improves conditions, but 

reducing water depths by 5 inches 
degrades conditions) 

Fair (Crockett Diversion barrier and 
First Dam sluicing impacting instream 

habitat) 

High Certainty. Increases in water depths, 
wetted perimeter and wetted area 

combined with diversion dam removals 
will certainly improve instream habitat 

and habitat connectivity, especially in the 
lower reach where the river is completely 
dewatered at and below Trapper Park in 
dry and average years. Sluicing at First 

Dam releases tons of high sediment 
oxygen demand (SOD) silt periodically 

that can cover the streambed and 
significantly impact instream habitat and 

water quality, until it gets washed 
downstream to Cutler Reservoir. 

Dredging the silt out of First Dam instead 
of sluicing would likely improve instream 
habitat, water quality, and provide better 
conditions for aquatic species in all three 

reaches associated with the First Dam 
Alternative. 

Reduce the need to sluice at First Dam 
by dredging and removing the silt above 
the impoundement and not releasing it 
downstream would improve instream 
habitat and water quality compared to 

the current practice of sluicing. 

Crockett to 100 E Fair Fair 

Good (potentially remove Providence 
Pioneer Diversion structure and 

increase water depths between 6-7 
inches) 

Good (potentially remove Providence-
Pioneer Diversion structure and 

increase water depths between 5-6 
inches) 

Middle Fair Fair 
Good (increase water depths between 

6-7 inches) 
Good (increase water depths between 

5-6 inches) 

Lower Fair Fair 
Good (increase water depths between 

7-8 inches) 
Good (increase water depths between 

6-7 inches) 

Water Quality 

State Water 
Quality Standards 

for All UDEQ 
Beneficial Uses 

Flow, temperature, and dissolved 
oxygen concentration relationships and 
modeling results provided by the Logan 

River Observatory for each reach. 

First Dam to Crockett 

Good (standards 
exceeded <10% of 
the time, however 

this reach is impacted 
by First Dam sluicing) 

Good (standards exceeded 
<10% of the time, however this 
reach is impacted by First Dam 

sluicing 

Good (41 cfs maintains water 
temperatures <20 degree C and First 

Dam sluicing impacts reduced) 

Good (76 cfs maintains water 
temperatures <20 degree C 

Crockett to 100 E 
Good (most of the 

time) 
Fair (standards exceeded >10% 
of the time in 2021 and 2022) 

Good (41 cfs maintains water 
temperatures <20 degree C and First 

Dam sluicing impacts reduced) 

Good (25 cfs maintains water 
temperatures <20 degree C) 

High Certainty. The Logan River 
Observatory has developed excellent 
flow/temperature and flow/dissolved 

oxygen relationships at numerous 
locations from First Dam to Cutler 

Reservoir during summer base flows. This 
data and model provides a relatively high 
degree of certainty for existing conditions 

It would be beneficial for the USU Logan 
River Observatory to continue 

monitoring flows, water temperature, 
and dissolved oxygen in the Logan River 
at the existing monitoring locations to 
validate anticipated flow increases and 
quantify water quality improvements in 

Middle 
Good (most of the 

time) 
Fair (standards exceeded >10% 
of the time in 2021 and 2022) 

Good (43 cfs maintains water 
temperatures <20 degree C and First 

Dam sluicing impacts reduced) 

Good (27 cfs maintains water 
temperatures <20 degree C) 

Lower 

Fair (standards 
exceeded 10% - 50% 

of the time, water 
quality impacts from 
cattle and polluted 

runoff) 

Poor (low summer base flows 
causes water temperatures to 

>20 degrees C often, plus 
chronic water quality impacts 

from cattle and polluted 
runoff) 

Good (54 cfs maintains water 
temperatures <20 degree C. Improved 
base flows maintain temperature and 
dissolved oxygen standards, but cronic 

water quality impacts from cattle 
operations and polluted runoff from 

the old landfill are anticipated to 
continue) 

Good (40 cfs maintains water 
temperatures <20 degree C. Improved 
base flows maintain temperature and 
dissolved oxygen standards, but cronic 

water quality impacts from cattle 
operations and polluted runoff from 

the old landfill are anticipated to 
continue) 

and probable water quality effects of the 
alternatives. 

terms of percent of time State Standards 
are exceeded. 

First Dam to Crockett 
Poor (density < 

500/mile) 
Good (density 1,000 - 1,499) 

Fair (density 500 - 999, reduction of 
wetted area/perimeter) 

Good, no change. 
Moderate Certainty. Improvement from 

Standardized and routine fisheries 
surveys at consistent, standardized, long-

Aquatic Biology 
Trout Density & 

Size 

Literature review of all available 
fisheries data for applicable reaches of 

the Logan River and professional 
judgement. 

Crockett to 100 E Poor Poor 
Good (increased wetted 

area/perimeter, contributing toward 
improved trout density and size) 

Good (increased wetted 
area/perimeter, contributing toward 

improved trout density and size) 

poor to good will be somewhat uncertain 
since routine and repeated fish 

monitoring is absent in this portion of the 
Logan River system. However, removing 

fish passage barriers at Crockett and 
Providence-Pioneer Diversions would 

improve fish migration and aquatic 
biology. 

term monitoring locations before and 
after project implementation to validate 

improvements from instream flows, 
track system health, and provide 

feedback to management of the fishery 
on a routine basis.  Monitoring is 

recommended to repeat every 2-3 years, 
using consistent methods and locations 

to track trends in fish populations. 

Middle Poor Poor 
Good (increased wetted 

area/perimeter, contributing toward 
improved trout density and size) 

Good (increased wetted 
area/perimeter, contributing toward 

improved trout density and size) 

Lower Poor Poor 
Good (increased wetted 

area/perimeter, contributing toward 
improved trout density and size) 

Good (increased wetted 
area/perimeter, contributing toward 

improved trout density and size) 

First Dam to Crockett 
Fair (70 -75% of 
expected taxa) 

Good (76 - 85% expected taxa 
with new data) 

Fair (reduced wetted area/perimeter 
negatively impacts available habitat, 
however reduced sluicing improves 

habitat conditions) 

Good, no change. 

Moderate Certainty.  Some 
macroinvertebrate data is available from 

2021 and there are anecdotal 
observations of macroinvertebrates at 

restoration projects in upper and middle 
reaches indicating good benthic 

conditions. 

Standardized, additional, and consistent 
monitoring in all reaches is 
recommended to validate 

macroinvertebrate conditions before 
and after project implementation, and 
trends with increased base flows.  This 

could be conducted similarly to, and 
simultaneous with, the standardized fish 
monitoring recommendations, outlined 

Benthic 
Invertebrates 

Observed/ 
USU Buglab data from 2021 and 

Crockett to 100 E Fair Fair 

Good (increased wetted 
area/perimeter and reduced sluicing 

contributes toward improved 
conditions for macroinvertebrates) 

Good (increased wetted 
area/perimeter contributes toward 

improved conditions for 
macroinvertebrates) 

Aquatic Biology Expected 
(UTDEQ Predictive 
Model from USU 

Buglab) 

anectotal observations. 

Middle Fair 
Very good (>85% of expected 

taxa) 

Very good (increased wetted 
area/perimeter and reduced sluicing 

contributes toward improved 
conditions for macroinvertebrates) 

Very good (increased wetted 
area/perimeter contributes toward 

improved conditions for 
macroinvertebrates) 

Lower 
Poor (<70% of 
expected taxa) 

Poor 

Fair (increased wetted area/perimeter 
and decreased warm irrigation returns, 

contributing toward improved 
conditions for macroinvertebrates) 

Fair (increased wetted area/perimeter 
and decreased warm irrigation returns, 

contributing toward improved 
conditions for macroinvertebrates) 

above. 
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Attachment 1 

Riparian General observations and review of 

First Dam to Crockett 
Poor (>66% 

departure from 
natural) 

Poor (mostly developed and 
landscaped with some native 

species) 
Poor, no change. Poor, no change. 

Moderate Certainty. Increasing base flows 
to a more natural condition increases the 

wetted perimeter, reduces depth to 
groundwater on the floodplain, improves 
conditions for cottonwood recruitment, 
and is reasonably expected to improve 

riparian vegetation conditions.  The 
potential area of improved condition 

and/or expansion of the native riparian 
plant community must be available for 

vegetation and not farmed, developed or 
allowed to become dominated by invasive 

species such as crack willow. 

Develop a riparian vegetation condition 
baseline map and monitor change every 

five years to validate anticipated 
improvements.  Continue removing 

hazardous LWD accumulations from the 
floodplain and transitioning the 

dominant riparian vegetation from crack 
willow back to the native willows and 

cottonwoods.  Establishing some limited 
riparian vegetation monitoring along 

with dry season hydrology monitoring in 
the same areas would allow for 

documentation of predicted effects. 
Preserving and restoring additional 

areas of floodplain adjacent to the river 
would allow for improved condition of 

Crockett to 100 E Poor 

Poor (mostly developed and 
landscaped with some native 
vegetation at Denzil Stewart 

Nature Park) 

Poor (increased wetted perimeter 
during base flows provides improved 

conditions for native riparian 
vegetation recruitment, however 

currently dominated with non-native 
species) 

Poor (increased wetted perimeter 
during base flows provides improved 

conditions for native riparian 
vegetation recruitment, however 

currently dominated with non-native 
species) 

Riparian Ecology Vegetation 
Condition 

river photo points showing dominant 
vegetation by reaches 

Middle Poor 

Fair (33-66% departure from 
natural, native riparian 

vegetation restoration at 100 
East to Main St., Rendezvous, 
and UDOT mitigation projects) 

Good (10 32% departure from natural 
with increased flow to suport restored 

native vegetation communities) 
Increased wetted perimeter during 

base flows provides improved 
conditions for native riparian 
vegetation recruitment and 

connectivity to adjacent wetlands 

Good (10 32% departure from natural 
with increased flow to suport restored 

native vegetation communities) 
Increased wetted perimeter during 

base flows provides improved 
conditions for native riparian 
vegetation recruitment and 

connectivity to adjacent wetlands 

Lower Poor Poor 

Poor (increased wetted perimeter 
during base flows provides improved 

conditions for native riparian 
vegetation recruitment, however 
currently dominated with invasive 

Crack Willow) 

Poor (increased wetted perimeter 
during base flows provides improved 

conditions for native riparian 
vegetation recruitment, however 
currently dominated with invasive 

Crack Willow) 

riparian habitat in the future and would 
also prevent loss due to development 
and floodplain filling and conversion. 

General observations and review of 

First Dam to Crockett 
Good (noxious weeds 

minimally present) 
Good Good Good 

Moderate Certainty. The increased base 
flows will provide a higher and more 

stable water table necessary for 
phreatophytic vegetation. This makes 

near river wetlands wetter and less 
succeseptable to phragmites invasion. 

Increased soil moisture availability during 
summer months would improve native 

seedling survivorship needed for natural 
recruitment, further shifting the 

competitive balance away from invasives. 
The majority of species on the Cache 

County Noxious Weeds List are wetland 
facultative to upland species that are less 

competitive under more hydric 

Monitor and prevent the spread of 
noxious weeds by properly treating 
infested areas. Continued nonnative 

crack willow removal and native species 
revegetation efforts would benefit 
native vegetation competiveness. 

Crockett to 100 E Good Good Good Good 

Riparian Ecology 
Cache County 

Noxious Weeds 
river photo points showing dominant 

vegetation by reach. Middle 
Poor (widespread 

invasion of noxious 
weeds) 

Poor Poor Poor 

Lower Poor Poor Poor Poor 

Terrestrial 
Biology 

Bird Species 
Richness and 

Diversity 

Avian surveys conducted by Frank 
Howe and others.  Species richness and 

species diversity calculated using 
Shannon-Wiener Index. The overall 

rating is the lesser of the two ratings; 
for example, a site with good diversity 
but fair richness would be rated fair. 

First Dam to Crockett 
Fair (diversity 2.685-
2.941, richness 26.5-

37.4) 
Fair 

Fair (potential habitat deterioration 
with lower base flows) 

Fair, no change. 

Moderate Certainty. Continue monitoring. 
Crockett to 100 E Fair Fair 

Fair (potential habitat improvements 
with higher base flows) 

Fair (potential habitat improvements 
with higher base flows) 

Middle Fair Fair 
Fair (potential habitat improvements 

with higher base flows) 
Fair (potential habitat improvements 

with higher base flows) 

Lower Fair Fair 
Fair (potential habitat improvements 

with higher base flows) 
Fair (potential habitat improvements 

with higher base flows) 

Terrestrial 
Biology 

Amphibians and 
Reptiles 

Review of existing conditions and 
proposed actions.  Native species 
include two snakes (Wandering 

Gartersnake and Common 
Gartersnake), three frogs (Northern 

Leopard Frog, Boreal Chorus Frog, and 
Woodhouse's Toads), and one 

salamander (Tiger Salamander). All of 
these species except for the toad and 
the salamander occur in all reaches; 
the toad and the salamander likely 

occur only in the lower reach 

First Dam to Crockett 
Fair (native herps 

present with limited 
breeding locations) 

Fair 
Fair (potential habitat deterioration 

with lower base flows) 
Fair, no change. 

Crockett to 100 E Fair 

Good (native herps present 
with multiple breeding 

locations with numerous frog 
ponds restored at Rendezvous 

Park and 600-1000 West) 

Good (potential habitat improvements 
with higher base flows) 

Good (potential habitat improvements 
with higher base flows) 

Moderate Certainty. Monitor. 

Middle Fair Fair 
Fair (potential habitat improvements 

with higher base flows) 
Fair (potential habitat improvements 

with higher base flows) 

Lower Poor Poor 
Poor  (potential improvements with 

higher base flows) 
Poor  (potential improvements with 

higher base flows) 

First Dam to Crockett Poor 

Poor (there are more than 2 
trail breaks along river giving it 

a poor rating, however the 
Canal Trail from First Dam to 

600 East provides walking and 
biking opportunities away from 

traffic, but there are no 
connections back to the river 

away from traffic) 

Poor Poor 
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Attachment 1 

Recreation Trail Continuity 
Review of Cache County GIS recreation 

map and proposed actions 

Crockett to 100 E Poor 

Fair (new trail connections at 
100 North to Center Street 
along river, and at Denzil 

Stewart Nature Park to 1000 
East though Johnson Cove) 

Fair (new trail connections along Little 
Logan River from River Hollow Park to 

Crockett Ave. and another new trail 
between 200 E and 600 E on the canal 
alignment).  Trails along the river are 

not possible in this reach but new 
trails within canal easements are 
possible and provide walking and 

biking oportunities away from traffic. 

Fair (new trail connections along Little 
Logan River from River Hollow Park to 

Crockett Ave. and another new trail 
between 200 E and 600 E on the canal 
alignment).  Trails along the river are 

not possible in this reach but new trails 
within canal easements are possible 

and provide walking and biking 
oportunities away from traffic. 

High Certainty. 

Better connections between the existing 
Canal Trail, which currently terminates 
at 600 E, back to the river through the 
Island would significantly improve trail 

connections in the upper reach. The new 
bridge between Sumac Park/River 

Hollow Park and the trail to Crockett Ave 
along the Little Logan River will connect 

with the new. 
Middle Poor 

Good (new trails and trail 
connections between 100 East 

and Main Street and at 
Rendezvous Park) 

Good (one remaining break in reach at 
Main Street but the a tunnel is 

currently being built under Main to 
provide that connection, no change 

associated with the alternative) 

Good (one remaining break in reach at 
Main Street but the a tunnel is 

currently being built under Main to 
provide that connection, no change 

associated with the alternative) 

Lower Poor 

Poor (plans for future bridge at 
Trapper Park and trails 

associated with the McAllister 
Conservation Easement on the 
north side of the Logan River 

will likely raise this indicator to 
Good when it's finished and 

open to the public) 

Poor (plans for future trails, no change 
associated with the alternative) 

Poor (plans for future trails, no change 
associated with the alternative) 

Recreation 

Blue Recreation 
(tubing, kayaking, 
canoeing, paddle 

boarding) 

Review of Blue Trail Plans and 
proposed actions 

First Dam to Crockett 
Poor (many 

unavaidable hazards) 

Poor (hazards in channel are 
unavoidable, especially 

Crockett Diversion) 

Fair (flows and water depths are 
reduced. Crockett Diversion, new 

crossing, and Little Logan River 
designed to facilitate passage by fish 

and floatable by kayak, other 
identified hazards remain in channel) 

Fair (Crockett Diversion, new crossing, 
and Little Logan River designed to 

facilitate passage by fish and floatable 
by kayak, other identified hazards 

remain in channel) 

Moderate Certainty.  Additional flows will 
certainly improve Blue Recreation from 

Poor to Fair generally, but even the 
additional 25 cfs might not always be 

enough to create floatable conditions for 
the entire river. There is an opportunity to 
further improve Blue Recreation from Fair 

to Good in the Upper Reach if the 
redesign of the streambanks and 

floodplain near Crocket Diversion (Logan 
River and Little Logan River) includes 
better access to the river with fewer 
fences, and improved native riparian 

Support Logan City Blue Trail Hazard 
Removal Projects and enhance river 

access at River Hollow Park and other 
launch/take-out locations. 

Crockett to 100 E 
Poor (many 

unavaidable hazards) 

Poor (shallow water depths 
and hazards in channel, 

espicially Providence-Pioneer 
Diversion) 

Fair (Increased water depths for 
floating, Providence-Pioneer Diversion 

potentially removed but other 
identified hazards remain in channel) 

Fair (Increased water depths for 
floating, Providence-Pioneer Diversion 

potentially removed but other 
identified hazards remain in channel) 

Middle 
Good (very few 

unavaidable hazards) 

Good, when flows are 
adequate (new launch at 100 

East, and hazard removal 
between 100 East-Main Street, 

Rendezvous, and 600-1000 
West) 

Good (increased water depths during 
low flow improves conditions for 
floating, plans for future hazard 

removal) 

Good (increased water depths during 
low flow improves conditions for 
floating, plans for future hazard 

removal) 

Lower 
Poor (many 

unavoidable hazards) 
Poor (plans for future hazard 

removal) 

Fair (Increased water depths for 
floating, plans for future hazard 

removal) 

Fair (Increased water depths for 
floating, plans for future hazard 

removal) 

vegetation conditions. 

Recreation 
Legal Access To 

River Bed 
(wading) 

Review of existing conditions and 
proposed actions.  Public ownership of 
the Logan River bed allows for public 

wading and standing in channel not just 
floating through, though landowners 
may not be aware of ownership and 

river users may wander onto banks or 
trespass to exit river corridor. 

First Dam to Crockett 
Very Good (>75% of 

reach length) 
Very Good Very Good Very Good 

High Certainty. Reflects legal ability to 
access and utilize riverbed. It assumes 

riverbed is public, so surface access is in 
place for wading and floating. 

Crockett to 100 E Very Good Very Good Very Good Very Good 

Middle Very Good Very Good Very Good Very Good 

Lower Very Good Very Good Very Good Very Good 

First Dam to Crockett 
Poor (<25% of reach 

length) 
Poor 

Poor (Not affected/changed by the 
Alternative) 

Poor (Not affected/changed by the 
Alternative) 

Recreation 
Legal Access To 

River Bank (above 

Review of existing conditions and 
proposed actions.  Reflects legal access 
to river bank using public property, not 
private property.  Park and other public 

Crockett to 100 E Poor 
Poor (River Hollow Park, 100 N-

Center St, and Denzil Stewart 
Nature Park) 

Fair (lowering Crockett Diversion, 
improving the bridge between Sumac 
and River Hollow Parks, and creating a 

trail along Little Logan River 
connecting River Hollow Park to 

Crockett Ave will improve legal access 

Fair (redesign of Crockett Diversion, 
improving the bridge between Sumac 
and River Hollow Parks, and creating a 

trail along Little Logan River connecting 
River Hollow Park to Crockett Ave will 

improve legal access to river banks) 

High Certainty. This CAP indicator is 
intended to improve access to the river 
banks using public property, not private 
property.  Trail and park expansions at 
River Hollow Park would increase the 

accessibility of river banks on Logan River 
and Little Logan. 

Plant native trees and shrubs along the 
north side of new Little Logan trail, 

especialy between River Hollow Park 
and Crockett Ave, to buffer the trail 

from nearby homes and private 
property. 

high-water line) space expansions and trails along the 
river would increase the accessible 

river bank. Middle Poor 

Good (50-75% of reach length, 
including 100 E-Main St, River 

Trail extension to Main St, 
Rendezvous Park trails, and 

600-1000 W Projects) 

Good, no change. Good, no change. 

Lower Poor 
Fair (25-50% of reach length 

with trail to Trapper Park) 

Fair (future trail plans will improve 
legal access to river banks, no change 

associated with the alternative) 

Fair (future trail plans will improve 
legal access to river banks, no change 

associated with the alternative) 

First Dam to Crockett Poor Poor 
Poor (no change associated with the 

alternative) 
Poor (no change associated with the 

alternative) 
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Attachment 1 

Recreation 

Access facilities 
(pedestrian/ADA 

access points, 
parking, boat 

launches, 
desirable river 

features for 
kayaking, tubing, 

Review of existing conditions of public 
spaces and facilities along river and 
within river channel and proposed 

actions. 

Crockett to 100 E Poor Poor 

Fair (modification of Crockett 
Diversion and Little Logan River to be 

fish and kayak passable, and creating a 
trail along Little Logan connected to 
the new Crockett Avenue trail will 

improve access points and desirable 
river features for kayaking, tubing, 

canoeing adjacent to and connecting 
existing trails, parks, and facilities) 

Fair (modification of Crockett Diversion 
and Little Logan River to be fish and 
kayak passable, and creating a trail 
along Little Logan connected to the 

new Crockett Avenue trail will improve 
access points and desirable river 

features for kayaking, tubing, canoeing 
adjacent to and connecting existing 

trails, parks, and facilities) 

High Certainty.  Access facilities are 
anticipated to be much improved over 
current conditions with the removal or 

redesign of Crockett Diversion and 
connections with Little Logan and future 

trail.  The certainty is based on the 
anticipated ability of the project river and 

park designers to significantly improve 

Expand the width for public access along 
Little Logan from River Hollow Park to 
Crockett Ave to enhance stream and 

trail for fish and recreation. 

canoeing) Middle 
Fair (adequate on 1-2 

facilities) 
Good (adequate ) Good, no change. Good, no change. 

accessibility and floatability of the rivers 
at this park. 

Lower Poor Poor 
Poor (no change associated with the 

alternative) 
Poor (no change associated with the 

alternative) 

Recreation 

Fishing 
success/catch rate 

of Salmonids 
(Brown Trout and 

Whitefish) 

Review of existing conditions and 
proposed actions.  Coleman et al. 

observed a overall catch rate of 0.7 fish 
per hour (fph), 100 E to Trapper Park 

(good), but varying seasonally, ranging 
from 1.7 fph in June (very good) to 0.4 
fph (fair) in September. They found a 

positive correlation between flow rates 
and angler catch rate and a negative 

correlation between water 
temperature and catch rate, but state 

that the correlations are not 
statistically significant (this may be due 

to small data set). 

First Dam to Crockett Fair Fair 
Fair (reduction of wetted 

area/perimeter) 
Fair, no change. 

Moderate Certainty.  One creel survey 

Crockett to 100 E Fair Fair 

Good (increased wetted 
area/perimeter, contributing toward 
improved trout density and size, and 

improved fishing success rates) 

Good (increased wetted 
area/perimeter, contributing toward 
improved trout density and size, and 

improved fishing success rates) 

was performed recently in the middle 
reach indicating high usage and good 

fishing success, but more data is needed 
in other reaches.  It is reasonable to 

expect improvement in fishing success 
with improved base flows and the 
associated benefits to the aquatic 

ecosystem, including 

Additional creel surveys are 
recommended to validate 

improvements.  Angling success and 
interest (frequency of fishing, number of 

persons fishing, and catch rates) could 
be observed over time indirectly 

through website data (iNaturalist) or by 
Middle Fair Good 

Good (increased wetted 
area/perimeter, contributing toward 
improved trout density and size, and 

improved fishing success rates) 

Good (increased wetted 
area/perimeter, contributing toward 
improved trout density and size, and 

improved fishing success rates) 

Lower Poor Poor 

Good (increased wetted 
area/perimeter, contributing toward 
improved trout density and size, and 

improved fishing success rates) 

Good (increased wetted 
area/perimeter, contributing toward 
improved trout density and size, and 

improved fishing success rates) 

removal/improvement of fish passage 
barriers. 

angler surveys. 

Review of existing conditions and 
proposed actions.  Numbers for each 

First Dam to Crockett Fair Fair 2 2 

Moderate Certainty.  Logan River did not 
meet BRT criteria in 2016 for the 

following reasons: 1) Lack of public space 
for river access, 2) Lack of diverse habitat 
for desired species, 3) Low summer flows, 
and 4) Poor water quality.  However, with 

improved public access to significant 
portions of the middle and lower reaches 
from new easements, parks and trails, and 

improved habitat diversity and public 
river access at completed river restoration 

areas, removal of fish barriers, and 
improvements to water quality, aquatic 
habitats, natural reproduction capacity, 

and ability to withstand angling pressures 
from the instream flows proposed herein, 

the middle and lower reaches may be 
able to achieve all 5 critera for Blue 

Ribbon Trout fishery designation with 
additional instream flows. 

Continue making improvements to all 
five BRF criteria. The lack of public space 

for river access is being addressed by 
additional trails and boat launch sites 

being developed by Logan City. The low 
summer flows and poor water quality 

issues are being addressed in the Logan 
River Watershed Project by increasing 
summer base flows, which improves 

water quality. 

Recreation 
Blue Ribbon 
Fishery (BRF) 

Status 

alternative show number of BRF 
criteria out of 5 and associated CAP 

rating. BRT Criteria: 1) sufficient water 
quality and quantity to sustain a viable 
fishery; 2) accessible to the public;  3) 
possess a natural capacity to produce 

and maintain a sustainable recreational 
fishery with management strategies 

that consistently produce fish of 
significant size and/or numbers to 

provide a quality angling experience; 4) 
water must be able to withstand 

angling pressure; and 5) selection may 
be based on a specific species. 

Crockett to 100 E Fair Fair 4 4 

Middle Good Good 5 5 

Lower Poor Poor 4 4 

Private Property 

Adverse Impacts 
to Private 

Property from 
Public Recreation 

Review of existing conditions and 
proposed actions.  Would not expect 

direct effects from the proposed 
actions, but may see changes indirectly 

from additional uses of the river, 
especially at River Hollow and Sumac 

Parks. 

First Dam to Crockett Fair Fair 

Fair (additional public use of river, 
parks and trails could impact nearby 
residents with some additional noise 

and trash) 

Fair (additional public use of river, 
parks and trails could impact nearby 
residents with some additional noise 

and trash) 

Moderate Certainty. 

With river access and trail 
improvements, consider design 

elements (fencing, signage, garbage 
disposal/collection sites) adjacent to 
private properties to avoid possible 

issues/future conflicts from increased 
public access and use of the river and 

parks. 

Crockett to 100 E Fair Fair 

Fair (additional public use of river, 
parks and trails could impact nearby 
residents with some additional noise 

and trash) 

Fair (additional public use of river, 
parks and trails could impact nearby 
residents with some additional noise 

and trash) 

Middle Fair Fair 

Fair (additional public use of river, 
parks and trails could impact nearby 
residents with some additional noise 

and trash) 

Fair (additional public use of river, 
parks and trails could impact nearby 
residents with some additional noise 

and trash) 

Lower Fair Fair 

Fair (additional public use of river, 
parks and trails could impact nearby 
residents with some additional noise 

and trash) 

Fair (additional public use of river, 
parks and trails could impact nearby 
residents with some additional noise 

and trash) 

Private Property 

Adverse Impacts 
to Private 

Property from 
River Restoration 

Actions 

Review of existing conditions and 
proposed actions. 

First Dam to Crockett Fair Fair 

Fair (construction noise and changes in 
river water elevations near Crockett 

Diversion would affect nearby 
residence and landscapes) 

Fair (construction noise and changes in 
river water elevations near Crockett 

Diversion would affect nearby 
residence and landscapes) 

Moderate Certainty.  The project design 
and implementation will determine 

adverse impacts to private property from 
river restoration actions. 

Involve nearby property owners and the 
public when developing design and 
implementation plans for Crockett 

Diversion improvements. Crockett to 100 E Fair Fair 

Fair (construction noise and changes in 
river water elevations near Crockett 
and potentially Providence Pioneer 

Diversions would affect nearby 
residence and landscapes) 

Fair (construction noise and changes in 
river water elevations near Crockett 
and potentially Providence Pioneer 

Diversions would affect nearby 
residence and landscapes) 

Middle Fair Good No change No change 
Lower Fair Fair No change No change 
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Key Attribute Indicator Reach Current Rating Desired 
Rating Trend Poor Fair Good Very Good Notes: Attribute Rationale Objectives Issues/Concerns/Threats Strategic Actions 

Flow Regime 
Flow Regime 

(Spring Peak Flows) 

Upper Good Good Static 
Heavily altered flow 

regime. Hydrograph does 
not resemble the 
natural/historical 

hydrograph 

Moderately altered flow 
regime, non-natural 

hydrograph 

Minimally altered flow 
regime 

Natural flow regime, no 
alteration of hydrograph  
in terms of magnitude, 
duration, and timing of 

peak flows 

There are several diversion dams currently on the Logan 
River which affect summertime base flows much more 
than spring runoff.  These are run-of-the-river dams with 
no significant storage and therefore this indicator is rated 
as good under current conditions. 

Natural flow regime is important 
for maintaining channel capacity 
and habitat conditions 

Maintain natural/historical 
hydrograph for channel 
maintenance purposes 

1) New water development project diverting or 
storing spring snowmelt 
2) Climate change (transition from snow to 
rain dominate precipitation) 

1) Evaluate water development projects which would significantly affect peak flows 
2) Evaluate the cumulative effects of any future water development projects with 
respect to climate change 

Middle Good Good Static 

Lower Good Good Static 

Flow Regime 
Flow Regime 

(Summer Base Flow) 

Upper 
Very good above 

Crockett Diversion 
Poor below 

Good Static 

Minimum flows 
throughout most of the 

reach marginally sufficient 
in terms of water 

temperature and dissolved 
oxygen to support cold 

water fishery, and mostly 
disconnects aquatic 
habitats (< 10 cfs) 

Minimum flows 
throughout most of the 

reach insufficient in terms 
of water temperature and 

dissolved oxygen to 
support cold water fishery, 
and partially disconnects 
aquatic habitats (10-30 

cfs) 

Minimum flows 
throughout most of the 

reach sufficient in terms of 
water temperature and 

dissolved oxygen to 
support cold water fishery, 

and mostly connects 
aquatic habitats (30-60 

cfs) 

Minimum flows near 
natural throughout the 

entire reach sufficient in 
terms of water 

temperature and dissolved 
oxygen to fully support 
cold water fishery, and 
fully connects aquatic 

habitats (>60 cfs) 

Upstream and within reach water diversions significantly 
reduce summer base flows. The iUTAH gage at the Water 
Lab indicates a base flow of approximately 90 cfs.  Within 
reach diversions reduce base flows within the lower end of 
the reach (below Crockett and Providence Diversions) late 
July through end of September to approximately 15 cfs, 
with times of reduced flows to <3 cfs as indicated at the 
iUTAH gage at Main Street.  Base flows outside of the 
irrigation season (October-March) are approximately 90 
cfs at the Main Street gage. 

Summer base flows are critical 
for maintaining good water 
quality and a functional aquatic 
ecosystem 

1) Decrease summertime water 
temperatures lethal to cold 
water species 
2) Increase dissolved oxygen 
concentrations 
3) Connect aquatic habitats 
throughout reach 

Low summer flows 

1) Help secure and manage instream flows recognizing existing water rights 
2) Participate with governmental and non-governmental organizations that would find 
and manage water for instream flows 
3) Evaluate the instream flow initiatives and potentially support the formation of a 
water conservancy district 

Middle Poor Good Static 

Lower Poor Good Static 

Hydrology 
Flood Conveyance 

Through Reach 

Upper Fair Good Static 

Flood conveyance through 
reach significantly 

impacted by sand/gravel 
deposition and woody 

debris accumulation on a 
relatively frequent runoff 
event (<10-yr flood event) 

Flood conveyance through 
reach partially impacted by 
sand/gravel deposition and 

woody debris 
accumulation on a fairly 
infrequent runoff event 

(>25-yr flood event) 

Flood conveyance through 
reach partially impacted by 
sand/gravel deposition and 

woody debris 
accumulation only during a 
rare runoff event (>50-yr 

flood event) 

Flood conveyance through 
reach not impacted by 

sand/gravel deposition and 
woody debris 

accumulation except 
during extremely rare 

runoff event (>100-yr flood 
event) 

Upper Reach: Sand/gravel is effectively transported 
through this steep and confined upper reach with limited 
locations of bedload deposition (i.e., bar development). 
Sand bagging was necessary in the upper reach during the 
last 25-yr runoff event in 2011.  Most woody debris has 
been cleared from the channel in the upper reach but the 
potential for large trees to fall into the channel and block 
flow is a concern. 

Flooding risk to private and 
public property is assessed using 
this indicator 

Reduce frequency of flooding 
events affecting private property 

Upper Reach: 
1) Encroachment of floodway by development and 
channel alterations 
2) Encroachment onto public property 
3) Lack of connection with floodplains 
4) Lack of space for channel migration when 
accumulations of sand/gravel occur 
5) Backwater and flooding impacts caused by 
Crockett Diversion 
6) Materials used for bank stabilization (I.e. 
concrete, boulders, etc.) fail and accumulate in 
channel 

Use an adaptive approach to improve flood conveyance through a combination of the 
following actions: 
1) Determine existing sand, gravel, and woody debris transport and/or accumulation 
rates 
2) Provide space for sand/gravel accumulations within the active floodplain such that 
channel capacity is maintained through natural bar development/meander migration 
processes. Methods for providing space include removal of floodplain encroachment 
and levees as well as through purchasing floodway easements or land acquisitions 
3) Remove channel constrictions and over-accumulations of downed woody debris 
within floodplain 
4) Design pressure relief points for sediment accumulation 
5) Inform public of necessity of obtaining a state stream alteration permit before taking 
actions 
6) Conduct municipal or county review of state stream alteration applications (Logan 
City Engineer to coordinate with DWQ Watershed Coordinator and DWR Habitat 
Manager to request that stream alteration permit applications be forwarded to local 
governments for comments related to goals and objectives from the CAP) 

Middle Fair Good Static 

Middle Reach: Current condition is Good from 100 East to 
Golf Course Road and Poor from Golf Course Road to 1000 
West. Evidence of historic dredging indicates sand and 
gravel deposition has occurred historically in the middle 
reach.  Recent dredging following the 2011 (25-yr event) 
shows that sand and gravel accumulation continues to 
impact flood conveyance.  Also, excessive woody debris 
accumulation of crack willow branches (dams) including 
large fallen trees spanning the channel significantly impact 
flood conveyance throughout the lower portions of the 
middle reach. 

Middle Reach: 
1) Encroachment of floodway by development and 
channel alterations 
2) Encroachment onto public property 
3) Lack of connection with floodplains 
4) Lack of space for channel migration when 
accumulations of sand/gravel occur 
5) Accumulation of sand/gravel and woody debris 
6) Materials used for bank stabilization (I.e. 
concrete, boulders, etc.) fail and accumulate in 
channel 

Lower Fair Good Static 

Lower Reach: Evidence of historic dredging indicates sand 
and gravel deposition has occurred historically in upper 
portion of the lower reach.  Also, excessive woody debris 
accumulation of crack willow branches (dams) including 
large fallen trees spanning the channel significantly impact 
flood conveyance throughout the lower reach. 

Lower Reach: 
1) Accumulation of sand/gravel and woody debris 
2) Materials used for bank stabilization (I.e. 
concrete, old cars, etc.) fail and accumulate in 
channel 
3) Lack of space for channel migration when 
accumulations of sand/gravel occur 

Hydrology Floodplain Function 

Upper Poor Fair Static 
Floodplain functions 

severely limited within 
reach with widespread 

portions of floodplain non-
existent on one or both 

sides of channel. 
Floodplain is highly 
manipulated and/or 

disconnected from channel 
due to anthropogenic 

factors such as 
channelization, bank 
manipulation, filling 

and/or levee development. 

Floodplain functions 
partially limited within 
reach with portions of 

floodplain impaired on one 
or both sides of channel. 

Floodplain is partially 
manipulated and/or 

disconnected from channel 
due to anthropogenic 

factors such as 
channelization, bank 
manipulation, filling 

and/or levee development. 

Floodplain mostly 
functioning within natural 
variability of the current 

setting. 

Floodplain fully 
functioning within natural 
variability of the current 

setting. 

Floodplain functions severely limited in upper portions of 
middle reach due to channelization, bank manipulation, 
fill, structures and levee development.  Due to existing 
development constraints, "fair" is likely the best condition 
that can be achieved in the upper reach and in the middle 
reach from 100 East to Golf Course Road. Below Golf 
Course Road, improvement to "good" condition is a 
realistic objective. 

Functioning floodplains provide 
a variety of services including 
flood control, water 
quality/filtration, and wildlife 
habitat 

Improve floodplain function 

Upper Reach: 
1) Encroachment of floodway by development and 
channel alterations 
2) Channelization and unnatural bank stabilization 
practices Use an adaptive approach to improve floodplain function through a combination of the 

following actions: 
1) Provide stream channel and floodplain guidance (best management practices) for 
property owners and municipalities 
2) Support public riparian planting and bank treatment workshop 
3) Remove/pull back fill and levees that disconnect the channel from the floodplain 
wherever possible 
4) Restore banks wherever possible that are lined with unnatural materials (concrete 
rubble, cars, walls, etc.) 
5) Increase public awareness and enforcement of Logan City floodplain and riparian 
vegetation ordinances 
6) Enable floodplain function through ordinance, easements, or acquisition 

Middle Poor Fair Static 

Middle Reach: 
1) Encroachment of floodway by development and 
channel alterations 
2) Channelization and unnatural bank stabilization 
practices 
3) Lack of connection with floodplains 

Lower Poor Good Static 

Lower Reach: 
1) Encroachment of floodway by development and 
channel alterations 
2) Channelization and unnatural bank stabilization 
practices 
3) Lack of connection with floodplains 

Hydrology Instream Habitat 

Upper Fair Good Static 

>66% departure from 
natural 

34-66% departure from 
natural 

10-33% departure from 
natural 

<10% departure from 
natural 

This indicator includes hydraulic complexity and habitat 
diversity, including a natural sequence of pools and riffles, 
a variety of pool sizes and depths, and stable woody 
materials in the bed and banks. 

Instream habitat is important 
aesthetically and critical for all 
aquatic species living in the river 

Restore instream habitats in the 
Logan River 

1) Channelization and unnatural bank stabilization 
practices 
2) Low summer flows 
3) Poor water quality 
4) Fish migration barriers 
5) Lack of local oversight of state stream alteration 
permits 
6) Lack of Logan City floodplain ordinance 
enforcement 

1) Provide stream channel guidance (best management practices) for property owners 
and municipalities 
2) Promote "net-gain" habitat improvement philosophy into any future channel projects 
3) Construct and maintain diverse instream habitat, including stable woody materials 
4) Conduct municipal or county review of state stream alteration applications (Logan 
City Engineer to coordinate with DWQ Watershed Coordinator and DWR Habitat 
Manager to request that stream alteration permit applications be forwarded to local 
governments for comments related to goals and objectives from the CAP) 
5) Educate citizens regarding best management practices within floodplain (for 
example, by distributing the Riparian Planting Guide and workshops) 

Middle Fair Good Static 

Lower Fair Good Static 
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Water Quality 
State Water Quality 

Standards for All 
UDEQ Beneficial Uses 

Upper Good 
Very 
Good 

Static 

Standards exceeded more 
than 50% of time 

Standards exceeded 10% -
50% of time 

Standards exceeded less 
than 10% of time 

Standards rarely exceeded 

Upper Reach: Logan River is not considered impaired by 
the UDWQ according to the 2014 303d list.  UDWQ 
determines a waterbody is impaired when state water 
quality standards are exceeded more than 10% of samples 
over a 10-yr period.  Water temperatures and dissolved 
oxygen concentrations are well within State 3A Standards 
at the Water Lab and Main St iUTAH gages. 

Clean water is aesthetically 
pleasing and critical for all 
aquatic species living in the river 

Maintain high water quality year 
round 

1) Low summer flows 
2) Poor water quality 
3) Sediment releases from First Dam 
4) Loss and fragmentation of native, multi-layered 
riparian vegetation 

1) Help secure and manage instream flows recognizing existing water rights 
2) Promote native vegetation planting program on all properties to transition 
vegetation towards native species 
3) Oppose damaging sediment releases from First Dam maintenance operations Middle Good 

Very 
Good 

Static 

Middle Reach: Logan River is not considered impaired by 
the UDWQ according to the 2014 303d list.  Water 
temperatures and dissolved oxygen concentrations are 
within State 3A Standards at the Main St iUTAH gage 
(above middle reach) but exceedances of both water 
temperatures >20 degrees C and <6mg/l of dissolved 
oxygen have occurred the past two years at the Mendon 
iUTAH gage (below middle reach). 

Lower Fair Good Static 

Lower Reach: Logan River is not considered impaired by 
the UDWQ according to the 2014 303d list.  Water 
temperatures >20 degrees C and dissolved oxygen 
concentrations <6mg/l have occurred the past two years at 
the Mendon iUTAH gage. 

Aquatic Biology Trout Density & Size 

Upper Poor 
Very 
Good 

Static 

Density < 500/mile 
Size <0.10 

Density 500 - 999 
Size 0.10 - 0.19 

Density 1,000 - 1,499 
Size 0.20 - 0.29 

Density >1,500 
Size > 0.30 

Density is measured in fish > 4 inches per mile. Size 
structure is measured in Proportional Stock Density (PSD) 
which is the ratio of big fish (> 15 inches) to stock size fish 
(> 9 inches). The overall rating is the lesser of the two 
ratings; for example a site with fair density but poor size 
receives an overall rating of poor. Current ratings of poor 
condition for all three reaches are based on past size 
structure data and it is this metric that is going to 
predominantly determine the future rating. 

Native Fish Species: Improvements in instream habitat, 
water quality, and summertime flows would also benefit 
native fish species such as whitefish and sculpin (both 
common in lower Logan River, but with less population 
information than brown trout) and possibly cutthroat trout 
(absent to rare below First Dam). 

Brown trout are the existing, 
dominant game fish in the river 
and the primary draw for 
anglers. Larger trout are 
important to  high-quality fishing 
experiences to residents and 
visitors 

Increase proportional stock 
density of salmonids 

1) Lack of diverse habitat for desired species 
2) Simplification of habitat by dredging 
3) Poor water quality 
4) Low summer flows 
5) Sediment releases from First Dam 

1) Construct and maintain diverse instream habitat, including stable woody materials 
2) Ensure sufficient summer base flow for fish survival 
3) Ensure water quality is sufficient for fish survival 
4) Oppose damaging sediment releases from First Dam maintenance operations 

Middle Poor 
Very 
Good 

Static 

Lower Poor 
Very 
Good 

Static 

Benthic Invertebrates 
Upper Very Good 

Very 
Good 

Static 

Less than 70% of expected 
taxa 

70 -75% of expected taxa 76 - 85% expected taxa 
Greater than 85% of 

expected taxa 

Condition based on composition of observed invertebrate 
species compared to expected invertebrate species within 
unaltered river conditions. 

Diverse invertebrate species 
composition is indicative of a 
healthy riverine system 

Increase diversity of benthic 
invertebrates 

1) Lack of diverse habitat for desired species 
2) Low summer flows 
3) Poor water quality 
4) Sediment releases from First Dam 
5) Effects of First Dam on daily temperature 
variations (upper reach) 

1) Construct and maintain diverse instream habitat, including stable woody materials 
2) Ensure sufficient summer base flow for desired species survival 
3) Oppose damaging sediment releases from First Dam maintenance operations 
4) Work with State and academic experts to determine other strategic actions 

Aquatic Biology 
Observed/Expected 
(UTDEQ Predictive Middle Fair 

Very 
Good 

Static 

Model) 
Lower Poor Good Static 

Upper Poor Fair Static 

>66% departure from 
natural 

33-66% departure from 
natural 

10-32% departure from 
natural 

<10% departure from 
natural 

This indicator includes a combination of the percent of 
floodplain area that is riparian habitat, structure, and 
percent native vegetation. 

Natural riparian vegetation 
provides a variety of important 
riverine functions 

Move floodplain riparian 
vegetation toward a more 
natural condition 

1) Channelization and unnatural bank stabilization 
practices 
2) Loss and fragmentation of native, multi-layered 
riparian vegetation 

1) Educate citizens regarding best management practices within floodplain (for 
example, by distributing the Riparian Planting Guide and workshops) 
2) Promote native vegetation planting program on all properties to transition 
vegetation towards native species 
3) Provide stream channel and floodplain guidance (best management practices) for 
property owners and municipalities 
4) Increase public awareness and enforcement of Logan City floodplain and riparian 
vegetation ordinances 
5) Control undesirable and non-native vegetation (beyond official noxious weeds list) 

Riparian Ecology 
Riparian Vegetation 

Condition 
Middle Poor Good Static 

Lower Poor Good Static 

Upper Good 
Very 
Good 

Static 

Widespread invasion of 
noxious weeds 

Noxious weeds common 
Noxious weeds minimally 

present 
No noxious weeds Noxious weeds determined by State and County weed list. 

Noxious weeds compete with 
native vegetation and reduce 
habitat for native animals 

Reduce prevalence of weeds and 
prevent new infestations 

1) Upstream and within watershed noxious weed 
seed sources 
2) Lack of funding 

1) Promote weed control within river corridor and watershed 
2) Encourage native vegetation planting along river corridor 
3) Education citizens regarding noxious weeds and treatment (distribute Riparian 
Planting Guide, workshops) 
4) Provide environmental education along river trails 

Riparian Ecology 
Cache County 

Noxious Weeds Middle Poor 
Very 
Good 

Static 

Lower Poor 
Very 
Good 

Static 

Upper Fair Good Static 

Diversity < 2.685 
Richness < 26.5 

Diversity 2.685-2.941 
Richness 26.5-37.4 

Diversity 2.942-3.197 
Richness 37.5-48.3 

Diversity >3.197 
Richness >48.3 

Species richness and species diversity calculated using 
Shannon-Wiener Index. The overall rating is the lesser of 
the two ratings; for example, a site with fair diversity but 
poor richness would be rated poor. 

Birds are an important aesthetic 
component of the Logan River 
and indicator of ecosystem 
health. Birders contribute to 
local economies by feeding birds, 
buying equipment, and 
purchasing travel-related items. 

Increase avian diversity 
1) Loss and fragmentation of native, multi-layered 
riparian vegetation 
2) Lack of invertebrate food source 

1) Promote native vegetation planting program on all properties to transition 
vegetation towards native species 
2) Construct and maintain diverse instream habitat, including stable woody materials 
3) Conserve important nesting/foraging features of diverse riparian habitat (e.g. snags) 
4) Develop diversity/richness monitoring strategy 

Terrestrial Biology 
Bird Species 
Richness and 

Diversity 
Middle Fair 

Very 
Good 

Static 

Lower Fair 
Very 
Good 

Static 

Terrestrial Biology 
Amphibians and 

Reptiles 

Upper Fair 
Very 
Good 

Static 

No native amphibians and 
reptiles present; non-

native amphibians 
established 

Native amphibians and 
reptiles present with 

limited breeding 
locations; non-native 

amphibians established 

Native amphibians and 
reptiles  present with 

multiple breeding 
locations identified; non-
native amphibians may 
be present but not well 

established 

Native amphibians and 
reptiles present, multiple 

breeding locations 
identified and protected; 
non-native amphibians 

not present 

Native species include two snakes (Wandering Gartersnake 
and Common Gartersnake), three frogs (Northern Leopard 
Frog, Boreal Chorus Frog, and Woodhouse's Toads), and 
one salamander (Tiger Salamander). All of these species 
except for the toad and the salamander occur in all three 
reaches; the toad and the salamander likely occur only in 
the lower reach 

Amphibians and reptiles are an 
important aesthetic component 
of the Logan River and indicator 
of ecosystem health. 

Maintain or increase native 
amphibian and reptile density 

1) Destruction of hibernation sites 
2) Erosion and sedimentation 
3) Loss of riparian habitat to development and river 
channelization 
4) Poor water quality 
5) Predation by bullfrogs 

1) Maintain or improve riparian habitat and wetlands 
2) Encourage homeowners to create habitat, such as fishless ponds with native 
vegetation 
3) Encourage homeowners to tolerate snakes on their property 

Middle Fair 
Very 
Good 

Static 

Lower Poor Fair Static 

Recreation Trail Continuity 

Upper Poor 
Very 
Good 

Static 

More that two breaks 
within reach 

Two breaks One break No breaks 

This attribute is designed to capture trail continuity; breaks 
include, for example, at-grade road crossings without 
pedestrian crossings, signals. The CAP project is not 
promoting trail development through property of unwilling 
landowners. Therefore, trail continuity would be achieved 
by routes that connect existing and future parks, trails, and 
access points without necessarily paralleling the river 
throughout the entire river corridor  Possibly property 

Even small breaks in trail 
systems can prevent widespread 
trail use and/or have potential 
for injury to trail users and to 
cause trespass 

Expand trail system to connect 
existing and planned trails, 
parks, and river access locations 

1) Lack of public space for river access 
2) Lack of funding 

1)Work with Logan Parks and Recreation Advisory Board 
2) Identify gaps in existing trail system 
3) Determine best opportunity to connect existing trail system 
4) Enable trail connectivity through ordinance, easements, or acquisition 
5) Construct new trail segments 
6) Remove barriers to existing trails connectivity 
7) Determine and provide a Main Street crossing (pedestrian crossing light  bridge 

Middle Poor 
Very 
Good 

Static 
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Lower Poor 
Very 
Good 

Static 

throughout the entire river corridor. Possibly property 
could be acquired for river access or park 
development/expansion. 

7) Determine and provide a Main Street crossing (pedestrian crossing light, bridge, 
underpass, etc.) 

Upper Poor 
Very 
Good 

Static 

Many unavoidable hazards 
within reach 

Few unavoidable hazards 
within reach 

Very few unavoidable 
hazards within reach 

No unavoidable hazards 
within reach 

Expand navigablility of Logan 
River by addressing hazards that 
exist on the bed, banks, and 
accross the river 

1) Legal authority and accessibility to remove 
hazards 
2) Lack of funding 

1 incorporate eval of hazards into annual street dept. evaluation of river hazards.... 
(Lance to complete the thought) 

Recreation 

Blue Recreation 
(tubing, kayaking, 
canoeing, paddle 

boarding) 

Middle Good 
Very 
Good 

Static 

Lower Poor 
Very 
Good 

Static 

Recreation 
Legal Access To River 

Bed (wading) 

Upper Very Good 
Very 
Good 

Static 

<25% of reach length. 25-50% of reach length. 50-75% of reach length. >75% of reach length. 
Reflects legal ability to access and utilize riverbed. 
A park expansion would increase the accessible river bank 
through public property. 

1) River access is important for 
public uses of river 
2) Help prevent private property 
impacts such as trespass 

Enable public river access at 
appropriate locations 

1) Legal riverbed access may change with state law 
changes 
2) Poor etiquette (noise, trash, trespass, etc.) 
3) Future urban development and enclosure of 
riverway 

1) Develop appropriate facilities (parking especially) to support public access 
2) Acquire property or easements for access 
3) Provide public education, such as legal access map and appropriate river behavior 

Middle Very Good 
Very 
Good 

Static 

Lower Very Good 
Very 
Good 

Static 

Recreation 
Legal Access To River 

Bank (above high-
water line) 

Upper Poor Fair Static 

<25% of reach length. 25-50% of reach length. 50-75% of reach length. >75% of reach length. 
Reflects legal access to river bank using public property, 
not private property. 
A park expansion would increase the accessible river bank. 

1) River access is important for 
public uses of river 
2) Help prevent private property 
impacts such as trespass 

Enable public river access at 
appropriate locations 

1) Lack of public space for river access 
2) Poor etiquette (noise, trash, trespass, etc.) 
3) Future urban development and enclosure of 
riverway 

1) Work with city and county to build or improve facilities to enable public use of the 
river 
2) Enable river access through ordinance, easements, or acquisition 
3) Provide public education, such as legal access map and appropriate river etiquette 

Middle Poor Fair Static 

Lower Poor Fair Static 

Access facilities 
(pedestrian/ADA 

Upper Poor Good Static 

Adequate on no facility 
types. 

Adequate on 1-2 facility 
types. 

Adequate on 2-3 facility 
types. 

Adequate on all 4 facility 
types. 

This indicator reflects public facilities used to access river 
or support use. Determination of adequacy based on 
specific reach. 

Logan River is a public amenity 
and should have appropriate 
facilities to enable access and 
use 

Expand and maintain public 
spaces and facilities along river 
and within river channel 

1) Lack of public space for river access 
2) Landowner opposition to new public facilities 
3) Potential for recreation user conflicts to arise as 
accessibility and use increases 
4) Safety hazards to river users, including concrete 
and metal debris (addressed under the Blue Trails 
indicator) 

1) Work with city and county to build or improve facilities to enable public use of river 
2) Create appropriate access points and exits for kayaking and tubing. Identify these on 
signage and maps including information about rules and regulations, river ratings 
(whitewater classifications), etc. 
3) In designing river restoration projects, incorporate water features that enhance 
boating access and experience, particularly for kayaking. 
4) Maintain and improve the navigability of the river for kayaking and tubing, including 
access/exit locations, river features that enhance the boating experience (kayak waves), 
and that address safety concerns 
5) Address private property concerns (see strategic actions for adverse impacts to 
private property from public recreation) 

Recreation 

access points, 
parking, boat 

launches, desirable 
river features for 

Middle Fair 
Very 
Good 

Static 

kayaking, tubing, 
canoeing) 

Lower Poor Good Static 

Recreation 

Fishing success/catch 
rate of Salmonids 
(Brown Trout and 

Whitefish) 

Upper Fair 
Very 
Good 

Static 

Catch rate les than or 
equal to 0.25 

Salmonids/hour 

Catch rate of 0.26 to 0.50 
Salmonids/hour. 

Catch rate of 0.51 to 0.75 
Salmonids/hour. 

Catch rate greater than or 
equal to 0.76 

Salmonids/hour 

From Paul Thompson, UDWR Northern Region Fisheries 
Manager: In general, we set statewide objectives for catch 
rates at Utah flowing waters to meet or exceed 0.5 
fish/angler hour.  We do not break it out further than that. 
For perspective, the latest creel surveys for the lower 
Provo River and middle Provo River indicated catch rates 
of 0.75 and 0.88 fish/angler/hour.  The Provo is one of the 
top two destination waters in the state.  The latest creel 
survey for the Weber River from the town of Uinta 
upstream to Lost Creek was 1.28 fish/angler/hour.  The 
Weber is the 3rd most visited flowing water in Utah.  So 
your break out of catch rates seem reasonable. 

Fishing success/catch rates are 
important for the angler 
experience 

Sufficiently high catch rates to 
satisfy anglers 

1) Lack of diverse habitat for desired species 
2) Low summer flows 
3) Poor water quality 

1) Construct and maintain diverse instream habitat, including stable woody materials 
2) Ensure sufficient summer base flow for desired species survival 
3) Ensure water quality is sufficient for fish survival 
4) Oppose damaging sediment releases from First Dam maintenance operations 

Middle Fair 
Very 
Good 

Static 

Lower Poor Good Static 

Upper Fair 
Very 
Good 

Static 

The reach meets none of 
the five BRF criteria 

The reach meets 1-2 BRF 
criteria. 

The reach meets 3 - 4 BRF 
criteria. 

The reach meets all five 
BRF criteria and is 

designated. 

BRF criteria: 1) Water quality and quantity: a body of 
water, warm or cold, flowing or flat, will be considered for 
BRF status if it has sufficient water quality and quantity to 
sustain a viable fishery; 2) Water accessibility: the water 
must be accessible to the public; 3) Natural reproduction 
capacity: the body of water should possess a natural 
capacity to produce and maintain a sustainable 
recreational fishery. There must be management strategies 
that will consistently produce fish of significant size and/or 
numbers to provide a quality angling experience; 4) 
Angling pressure: the water must be able to withstand 
angling pressure; and 5) Specific species: selection may be 
based on a specific species. 

High-quality fishing experiences 
are important to residents and 
visitors 

Obtain BRF status 

1) Lack of public space for river access 
2) Lack of diverse habitat for desired species 
3) Low summer flows 
4) Poor water quality 

1) Construct and maintain diverse instream habitat, including stable woody materials 
2) Ensure sufficient summer base flow for desired species survival 
3) Ensure water quality is sufficient for fish survival 
4) Work with city and county to build or improve facilities to enable public use of the 
river 
5) Enable river access through ordinance, easements, or acquisition 

Recreation 
Blue Ribbon Fishery 

(BRF) Status Middle Good 
Very 
Good 

Static 

Lower Poor Good Static 

Private Property 
Adverse Impacts to 

Private Property from 
Public Recreation 

Upper Fair 
Very 
Good 

Static 

Heavy littering and 
vegetation trampling. 
Fences damaged 
repeatedly. Gates 
frequently left open. 
Trespass on private 
property is common. Issues 
are not sufficiently 
addressed by local 
government. 

Moderate littering and 
vegetation trampling. 
Fences occasionally 
damaged and/or gates left 
open. Trespass on private 
property noted. Issues are 
not addressed by local 
government in a timely 
manner. 

Few problems with litter, 
vegetation damage, and 
fence damage infrequent. 
Gates rarely left open. 
Trespass infrequent. Issues 
are addressed by local 
government. 

Littering uncommon and 
regularly cleaned-up. 
Vegetation damage and 
fence damage infrequent. 
Gates rarely left open. 
Trespass infrequent. Issues 
are promptly addressed by 
local government. 

Upper Reach: In the CAP residents' survey (Nov. 2015), 
some upper reach residents complained about 
recreationist parking and problems with trespass. Thirty-six 
percent indicated some level of negative impact from 
public use of the river. 
Middle Reach: Increased trespass apparent between Main 
and Golf Course Rd (Fair). Golf Course Rd. to 600 West 
(Very Good); 600 W. to  1000 West increased trespass on 
bank right no change on bank left (Fair). 
Lower Reach: stakeholder meeting with agricultural 
community representatives (11/30/15) supported a 
current condition of Fair. Existing public access is limited 
and there is little or no public information about where the 
public can (and should not) access the river. Landowners 
see evidence of boating groups taking out at various 
locations and crossing farm ground  Gates are occasionally 

Acknowledging private property 
along river channel is a top 
priority 

Avoid and mitigate public 
recreation impacts on private 
property 

1) Lack of public space for river access 
2) Poor etiquette (noise, trash, trespass, etc.) 

1) Include facilities (i.e. designated access locations, parking, signage, fences, law 
enforcement) which reduce incidence of property trespass 
2) Provide and maintain trash collection facilities and public education to reduce litter 
3) Local government to work with landowners and state agencies to implement a 
coordinated walk-in access program 
4) Provide public education, such as legal access map and appropriate river etiquette 

Middle Fair 
Very 
Good 

Static 
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g 
locations and crossing farm ground. Gates are occasionally 
left open and/or fences damaged. Littering was noted to 
occur. Condition could quickly become poor if river access 
(debris clearing, trail extension) is improved in the absence 

Lower Fair 
Very 
Good 

Static 
of actions to better direct the public and address trespass 
issues. 

Private Property 

Adverse Impacts to 
Private Property from 

River Restoration 
Actions 

Upper 

Middle 

Fair 
Very 
Good 

Static 

Changes to Logan River for 
hydrologic or biological 
improvement result in 

significant damages 
(flooding, erosion, reduced 
agricultural productivity, 

etc.) 

Changes to Logan River for 
hydrologic or biological 
improvement result in 

minor damages (flooding, 
erosion, reduced 

agricultural productivity, 
etc.) 

Changes to Logan River for 
hydrologic or biological 
improvement result in 

minor benefits to private 
property (reduced flooding 
or easement for floodzone, 

reduced bank erosion, 
sustained or improved 

agricultural productivity, 
etc.) 

Changes to Logan River for 
hydrologic or biological 
improvement result in 
significant benefits to 

private property (reduced 
flooding or easement for 
floodzone, reduced bank 

erosion,  sustained or 
improved agricultural 

productivity, etc.) 

Anticipated effects to private property should be 
considered in design and discussed with property owners. 
Unanticipated effects should be monitored, discussed with 
landowners, and mitigated to the extent practicable. 
Landowners also need to be aware of how their actions, 
such as bank stabilization, may affect others downstream. 

Changes to flood conveyance 
and the riparian corridor could 
have anticipated or 
unanticipated consequences for 
adjacent private properties 

Avoid and mitigate impacts from 
CAP on private property 

1) Unintended consequences from actions 
2) Lack of funding 

1) Facilitate early public involvement in river restoration projects 
2) Implement well-designed river restoration projects based on the CAP 
3) Conduct follow-up public involvement to evaluate project success, identify issues that 
warrant resolution, and improve future projects 

Fair 
Very 
Good 

Static 

Lower Fair Good Static 
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LOGAN RIVER RESTORATION 

Conservation Action Plan 
May 2016 

Logan River Watershed Project

The Logan River, an integral part of the greater Bear River ecosystem, originates within the Bear River Mountains in the 
headwaters of Logan Canyon and terminates at its confluence with the Little Bear River in Cutler Reservoir. The river is 
an asset to residents of Logan City and Cache County and has historically supported many beneficial uses. The Logan 
River was an important resource for Native Americans and pioneers, and it remains valuable today. Cache Valley citizens 
are attracted to the river and enjoy the aesthetics, recreational values, and wildlife resources associated with this high-
quality river, which supports fish, wildlife, and many plant species unique to riparian and wetland habitats. The Logan 
River also provides water for irrigation, municipal water supply, and hydroelectricity. 

To protect the Logan River from degradation and the growing threats of floodplain development, a Conservation Action 
Plan (CAP) has been developed for the portions of the Logan River from First Dam (at the mouth of Logan Canyon) 
through Cache Valley to the confluence with the Little Bear River at Cutler Reservoir (Figure 1). The development of a 
short- and long-range vision for the river is needed to coordinate and prioritize conservation efforts and ensure a 
sustainable river system for future generations. Stakeholder groups representing residential, commercial, recreational, 
and agricultural interests have participated in the development of this CAP. The CAP is a dynamic set of objectives that 
can be revised as needed when new threats or conservation solutions are identified. 

The Logan River CAP 
uses The Nature 
Conservancy’s science-
based planning 
framework (further 
described at 
https://www.conservatio 
ngateway.org/Files/Page 
s/action-planning-cap-
handb.aspx) to create a 
system-wide assessment 
and plan for the river. 
The CAP’s purpose is to 
address the most 
important conservation, 
protection, and 
restoration priorities for 
the Logan River. 

Figure 1. Logan River Restoration Conservation Action Plan (CAP) study area. 
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Captions for numbered photos are listed on page 7.

Planni

USDA-NRCS

ng Process  and  Methods  

The CAP approach was adapted for the Logan River to include recreational 
and public values as well as ecological indicators of river health. To that end, 
the Task Force used a broad range of river health indicators and public uses to 
develop the CAP. The CAP addresses property protection associated with 
flooding and various recreational activities. It incorporates traditional values 
such as irrigation, concerns associated with channel erosion and flooding, and 
ecological conservation. The CAP provides the foundation for prioritizing river 
restoration projects, as well as evaluation criteria for monitoring long-term 
success of the various implemented conservation practices. 

River Reaches 
For planning purposes the Logan River was delineated into three reaches, as 
described below. 

Upper Reach – First Dam to 100 East is dominated by 
residential development and associated land uses. The total 
length of the Upper Reach is 3.0 miles, and the reach is 
relatively high gradient (channel slope ranging from 1.00 to 
0.75 percent), straight, and confined. 

Middle Reach – 100 East to 1000 West is dominated by 
commercial and recreational development and associated land 
uses. The total length of the Middle Reach is 2.5 miles, the 
reach transitions from relatively high to moderately gradient 
(channel slope transitioning from 0.75 to 0.25 percent), and it 
becomes meandering and unconfined. 

Sand and gravel sediments erode from the 
bed and banks in the Upper Reach and are 
transported during floods to the lower 
Middle Reach where they drop out of 
transport, creating large gravel bars and a 
meandering channel in this reach. Woody 
debris accumulation is very high in the 
channel, and consequently the potential 
for large branches to clog the river at 
bridges and other river constrictions is 
also very high in this reach. Much of the 
woody debris comes from crack willow, an invasive, nonnative 
tree that has overtaken the more desirable diverse native 
riparian vegetation that should exist here. Many native trees, 
shrubs, and grasses that protect streambanks cannot survive 
in the shaded understory of crack willow. 

Lower Reach – 1000 West to the confluence with the Little 
Bear River in Cutler Reservoir is dominated by agricultural 
development and associated land uses. The total length of the 
Lower Reach is 14.5 miles, and it is relatively low-gradient 
(channel slope less than 0.25 percent), meandering, and 
unconfined. 

1 

2 

3 

2 
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Logan River 
Task Force Background 

In 2014 a group of Utah State 
University professors, state and local 
government officials, and interest 
group representatives organized the 
Logan River Task Force (Task Force) 
to develop a method for improving 
areas along the Logan River. 

The Task Force and Logan City are 
working with BIO WEST, a local 
environmental consulting firm, to 
develop and implement the CAP and 
design restoration concepts for the 
river. More Task Force information 
can be found on page 8. 

Existing and Desired Condition Indicators 
The CAP identifies existing and desired conditions for each indicator (e.g., 
water quality), identifies threats to the conditions, and provides strategic 
actions to overcome the threats. Many indicators and strategic actions apply 
to the entire river, but the CAP separates existing and desired conditions for 
specific reaches where it was appropriate to do so. Existing and desired 
conditions for each indicator are rated on the color-coded, four-point scale 
below. 

Poor Fair Good Very Good 

Logan River Watershed Project
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Results 
Table 1 summarizes example indicators, conditions as assessed by the Task 
Force, and recommended strategic actions. Attachment A provides more 
details about all of the CAP indicators, existing and desired conditions, and 
strategic actions for improving conditions. 

Indicators currently considered to be in  condition include summer base 
flows (low flows during the hot summer months), floodplain functions, trout 
density, and riparian vegetation. 

Strategic Action Example 
Summer base flows, for example, are critical for maintaining  water 
quality, healthy fish populations, and a functional aquatic ecosystem, as well 
as aesthetics and preventing vegetation encroachment into the streambed. 
Summer base flows are currently considered above Crockett 
Diversion but  from Crockett Diversion to Cutler Reservoir. The following 
strategic actions have been identified to improve summer base flows from

 (less than 10 cubic feet per second) to (greater than 30 cubic feet 
per second): 

 Help secure and manage instream flows recognizing existing water 
rights. 

 Participate with governmental and nongovernmental organizations that 
can find and manage water for instream flows. 

 Evaluate instream flow initiatives and potentially support the formation 
of a water conservancy district. 

3 
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     Table 1. A summary list of Logan River CAP indicators, existing conditions, and examples of strategic actions. 
 INDICATOR  RATIONALE  EXAMPLES OF STRATEGIC ACTIONS TO ACHIEVE  

OR MAINTAIN DESIRED CONDITION  
 CURRENT 

 CONDITION 
 DESIRED 

 CONDITION 

 Spring Peak Flow 

Summer Base Flow  

 Flood Conveyance 

Floodplain 
 Functions 

 Water Quality 

Trout Density  
 and Size 

Bird Species 
Richness  

 and Diversity 

 Riparian Vegetation 

Frogs, Salamanders, 
 and Snakes 

Recreation Access  

 Private Property 
 Recreation Impacts 

 Private Property 
River Restoration 

 Impacts 

 A natural flow regime is important for 
 maintaining channel capacity and habitat 

conditions.  

 Summer flows are critical for maintaining good 
water quality and a functional aquatic 
ecosystem.  

  Maintain the river channel’s ability to convey 
   flood waters reduces the flood risk to private 

and public property.  

Functioning floodplains provide a variety of 
services including flood control, water quality  

 and filtration, and wildlife habitat. 

 Clean water is aesthetically pleasing and critical 
for all aquatic species living in the river.  

  High catch rates and large fish size are 
 important for quality fishing experiences.  

Birds are an important aesthetic component of  
 the Logan River and indicator of ecosystem 

health.  

 Natural riparian vegetation provides important 
riverine functions.  

 Amphibians and reptiles are an important 
  aesthetic component of the Logan River and an 

indicator of ecosystem health.  

 The Logan River is a public amenity and should 
    have facilities that enable appropriate access 

 and use. 

   Public impacts on private properties should be 
addressed and prevented.  

  Project-related changes to flood conveyance 
and the riparian corridor could have anticipated 

  or unanticipated impacts on adjacent private 
properties.  

• 

• 

 

 

 

 
 

 

 

 

 

 

 

 

 
 
 

 
 

 

 
 
 
 

 
 

 
 
 

 
 
 
 

 
 
 
 

 

 

 

Evaluate projects (dams) that might adversely alter 
flow patterns. 
Evaluate cumulative effects of any future water-
development projects with respect to climate change. 

 Help secure and manage instream flows while 
recognizing existing water rights.  

 Participate with governmental and nongovernmental 
   organizations that can find and manage water for 

instream flows.  
Evaluate the instream flow initiatives and potentially 
support the formation of a water conservancy district. 

  Widen the floodplain where feasible. 
 Reduce or eliminate backwater and flooding impacts 

 caused by Crockett Diversion  
  Design pressure-relief points for sediment 

accumulation.  
 Identify and address over accumulation of debris. 

 Remove/pull back levees and restore banks wherever 
possible.  
Provide homeowners and agricultural operators with 
guidance (best management practices).  

 Improve compliance with state stream alteration 
permitting.  
Improve compliance with existing city floodplain and 
riparian ordinances.  
Consider ordinance additions, easements, and 
acquisition.  

 Secure and manage instream flows. 
Promote native vegetation planting. 
Prevent damaging sediment releases. 
Increase diversity of instream habitat. 

      Ensure that water quality and quantity are sufficient 
for fish and food base survival.  
Obtain Blue Ribbon Fishery designation. 
Restore multilayered vegetation. 
Improve instream habitat. 
Conserve nesting/foraging features. 

 Initiate monitoring program. 
Promote native vegetation planting. 
Control noxious weeds. 
Restore riparian habitat including wetlands. 

 Improve habitat (fishless ponds, native vegetation). 
Monitor/prevent invasive species (bullfrogs). 
Connect/expand trails and parks. 
Easement/acquisition. 
Designated public river access locations. 

 Address barriers to trail connectivity, such as Main 
Street.  
Designate river access locations. 
Provide trash collection, signage. 

 Expand walk-in access program. 
 Provide access map and appropriate river etiquette 

information.  
Facilitate early public involvement in river restoration 
projects.  
Implement well-designed river restoration projects 

 based on the CAP.  
  Conduct follow-up public involvement to evaluate 

project success, identify issues that warrant 
resolution, and improve future projects. 

Good  Good  

Poor  Good  

Fair  Good  

Poor  Good  

Good  Very Good  

Poor  Very Good  

Fair  Very Good  

Poor  Good  

Poor  Very Good  

Fair  Very Good  

Fair  Very Good  

Fair  Very Good  

Logan River Watershed Project
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5 Logan River Watershed Project

Logan River 
Task Force Vision 

Make the Logan River system 
a showcase of ecologically 
viable, socially beneficial river 
restoration. 

Indicators currently considered to be in to  condition include flood 
conveyance, bird diversity and abundance, recreational access, and private 
property impacts from recreation and restoration activities. Recent channel 
alterations conducted by Logan City and Cache County throughout the Logan 
River and Blacksmith Fork addressed various bed- and bank-erosion issues 
and had a net effect of improving flood conveyance from  to  at 
several locations in the Upper and Middle Reaches. 

Issues, Concerns, and Threats Example 
The following flood-conveyance issues, concerns, and threats are identified in 
the Logan River CAP for the Upper Reach: 

 encroachment of the floodway by development and channel 
alterations, 

 encroachment of public property by development and channel 
alterations, 

 lack of connection between the river and its floodplains, 
 lack of space for channel migration when accumulations of sand/gravel 

occur, 
 backwater and flooding impacts caused by Crockett Diversion, and 
 materials used for bank stabilization (e.g., concrete, boulders) fail and 

accumulate in channel. 

Each threat identified in the CAP is of concern. For example, the combination 
of floodway encroachments, unregulated channel alterations, development 
encroachments onto public properties, and backwater and flooding impacts 
resulting from Crockett Diversion cause many homes and Riverside 

Elementary to be more susceptible to flooding. Addressing 
the issues and threats in this area will enhance public safety 
and result in better flood protection for up to 40 homes that 
are currently within the Federal Emergency Management 
Agency’s 100-year floodplain designation in the vicinity of 
Crockett Diversion to the 100 North bridge. Many other 
opportunities exist to restore the Logan River’s flood-
conveyance capacities, as well as other indicators that are 
currently rated as  or . 
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Some indicators are rated as . Water 
quality, for example, is considered in 
condition throughout the Upper and Middle 
Reaches, but it degrades into  condition in 
the Lower Reach, especially in portions of the 
reach affected by Cutler Reservoir. Clean water 
is aesthetically pleasing and critical for all 
aquatic species living in the river, as well as 
those terrestrial species like birds and bats that 
forage on aquatic species. One objective of the 
Logan River CAP is to maintain high water 
quality year-round by reducing the threats 
posed by lower summer base flows, sediment 
releases from First Dam, and the loss and fragmentation of 
native, multilayered riparian vegetation. 

Improvements through Strategic Actions 
The good news is that many of the indicators of river health 
and desired conditions are interrelated, so improvement in 
one area will help improve other areas. For example, riparian 
vegetation improvements will not only support more diverse 
bird species but also provide better water quality 
and fish habitat, as well as help prevent noxious 
weed invasions. 

More good news is that actions can be taken by 
individual landowners, not just the City, to 
improve the Logan River. These incremental 
actions will make a big difference if they are 
conducted in a manner that minimizes 
downstream or cross-river effects and enhances 
instream and riparian habitats. For instance, Utah 
State University Forestry Extension’s planting 
guide, Taking Care of Streams and Rivers in Cache 
Valley, provides a list of suggested plants—such 
as golden current, water birch, and redosier dogwood (to 
name a few) —that can help property owners protect 
streambanks and improve the riparian habitat on their lands. 

The Task Force has helped Logan City obtain grants to be used 
for restoration work on the Logan River in 2016-2018 at Denzil 
Stewart Nature Park and Rendezvous Park. The Task Force 
and BIO-WEST want these projects to serve as a river 
restoration showcase that will inspire subsequent Logan River 
improvements. 

6 
E-1847

8 

9 

10 

7 

Logan River Watershed Project

http://forestry.usu.edu/htm/city-and-town/urbancommunity-forestry/logan-river-riparian-plant-guide/
http://forestry.usu.edu/htm/city-and-town/urbancommunity-forestry/logan-river-riparian-plant-guide/


Logan River Watershed Project

 

 
 

 

  

 
        

      

 

 
        

 

 

 
         

    

 
 
 
 
 
 
 
 
 
 

 

’

11

Photo Information 

Agriculture is an important land use along the Middle 
and Lower Reaches of the Logan River. 

All Logan River reaches are used by boaters and 
anglers. 

Great horned owls are among the bird species that 
inhabit the Logan River s riparian corridor. 

Front page:  Residential development impacting the banks, floodplain, and riparian area of the  
Upper Reach. 

 
Photo 1.  Eroding side hills and streambanks are common in the  Upper Reach  and a source of 

downstream sediment deposition.  
 
Photo 2.  Large deposits of sand and gravel  transported from the Upper Reach impact flood 

conveyance in the Middle Reach.  
 
Photo 3.  Old cars and concrete scraps are common forms of failing bank-protection practices 

in the Lower Reach.  
 
Photo 4.  Native Bonneville cutthroat  trout  (image  courtesy of the USDA Forest Service  

http://www.fs.usda.gov/detail/htnf/learning/nature-science/?cid=fsm9_026891).  
 
Photo 5.  Old, disposed automobiles (“Detroit riprap”) from several decades ago present a  

major safety hazard to people using the river in the Lower Reach.  
 
Photo 6.  Wetlands and backwaters in the Middle and Lower Reaches provide habitat for  

waterbirds and shorebirds such as the American avocet.  
 
Photo 7.  Residential development in the Upper Reach resulting in cross-channel bank 

erosion.  
 
Photo  8  The Logan River Trail in the Middle Reach. The berm left of the trail, created in the  

mid-1980s, is composed of dredged sand and gravel piles created after the 1983– 
1984 floods. Major channel changes occurred during these floods.  

 
Photo  9.  Large gravel bars near Rendezvous Park formed during the 2011 floods. Gravel  

deposition at the railroad crossing, Park Avenue Bridge, and 1000  West are major  
flood concerns.  

 
Photo 10.  Eroding streambank in the  Lower Reach. Streambanks that have been cleared of  

riparian vegetation are susceptible to erosion and create downstream water-quality  
problems.  

 
Photo 11.  Some  riparian areas on the  Lower Reach have multilayered, native  riparian  

vegetation along the streambank and across  the floodplain. Protecting the  
vegetation in these areas and restoring native species in degraded areas would 
improve floodplain function, water quality, aesthetics, and habitats for aquatic and 
avian species.  
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Logan River Task Force Participants 
Member Affiliation Expertise/Title 

Akina, Russ Logan City parks and recreation director 

Artz, Neal Cache Anglers natural resources management and rural sociology 

Allred, Mike Utah Division of Water Quality environmental scientist 

Davies, Eve PacifiCorp environmental scientist 

DeRito, Jim Trout Unlimited fisheries restoration 

Dettenmaier, Megan USU forestry extension 

Fotheringham, Bob Cache County irrigation districts 

Hardman, Jon Natural Resource Conservation Service district conservationist 

Hawkins, Chuck USU stream ecology and assessment 

Henderson, Bracken 
Utah Association 
of Conservation Districts 

zone 1 coordinator 

Horsburgh, Jeff USU-Utah Water Research Lab engineer 

Houser, Lance Logan City assistant engineering 

Howe, Frank Bridgerland Audubon avian ecology 

McKee, Mac USU-Utah Water Research Lab engineer 

Messner, Nancy USU water quality and watershed management 

Nielsen, Mark Logan City public works director 

Roper, Brett USU stream and fish ecology 

Runharr, Josh Cache County development services director 

Sorenson, Kent Utah Division of Wildlife Resources habitat biologist 

Thompson, Paul Utah Division of Wildlife Resources aquatic program manager 

Toth, Dick USU 
bioregional planning and watershed resources 
management 

Warren-Kretzschmar, 
Barty 

USU bioregional planning and urban spaces 

Wheaton, Joe USU fluvial geomorphology and river restoration 

Wilcock, Peter USU river sedimentation and stream restoration 

Advisors Affiliation Expertise/Title 

Booton, Beth Citizen recreationist 

Daugs, Nathan Utah Association of Conservation Districts planner 

de Giorgio, Joan The Nature Conservancy conservation planning 

Norman, Nate Cache Valley Wildlife Association river restoration revegetation 

Key Logan River Task Force Contacts  
 
Darren Olsen, BIO-WEST: dolsen@bio-west.com, 435-752-4202  
Frank Howe, Bridgerland  Audubon: frankhowe@utah.gov  
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ATTACHMENT A 

Logan River Restoration 

Conservation Action Plan 

Summary Spreadsheet 

May 2016 

The attached Summary Spreadsheet provides greater detail for readers who are interested in 

delving into the specifics of the indicators, existing and desired conditions, and strategic actions 

of the Logan River Conservation Action Plan (CAP). Indicators are used to rate existing and 

desired conditions by reach of the river (upper, middle, and lower). Reaches are illustrated in 

Figure 1. 

Figure 1. Logan River Restoration Conservation Action Plan (CAP) study area. 
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Logan River Restoration - Conservation Action Plan - Summary Spreadsheet 

Key Attribute Indicator Reach 
Current 
Rating 

Desired 
Rating 

Attribute 
Rationale 

Issues/Concerns/Threats Strategic Actions 

Flow Regime 
Flow Regime
(Spring Peak

Flows) 

Upper Good Good Natural flow 
regime is
important for
maintaining
channel capacity
and habitat 
conditions 

1) New water development
project diverting or storing
spring snowmelt
2) Climate change (transition 
from snow to rain dominate 
precipitation) 

1) Evaluate water development projects
which would significantly affect peak flows
2) Evaluate the cumulative effects of any
future water development projects with
respect to climate change 

Middle Good Good 

Lower Good Good 

Flow Regime 
Flow Regime
(Summer Base

Flow) 

Upper Poor Good 

Summer base flows 
are critical for 
maintaining good
water quality and
a functional 
aquatic ecosystem 

Low summer flows 

1) Help secure and manage instream flows
recognizing existing water rights
2) Participate with governmental and non-
governmental organizations that would find
and manage water for instream flows
3) Evaluate the instream flow initiatives 
and potentially support the formation of a
water conservancy district 

Middle Poor Good 

Lower Poor Good 

Hydrology 
Flood 

Conveyance
Through Reach 

Upper Fair Good 

Flooding risk to
private and public
property is
assessed using
this indicator 

Upper Reach:
1) Encroachment of floodway
by development and channel
alterations 
2) Encroachment onto public
property
3) Lack of connection with 
floodplains
4) Lack of space for channel
migration when accumulations
of sand/gravel occur
5) Backwater and flooding
impacts caused by Crockett
Diversion 
6) Materials used for bank 
stabilization (I.e. concrete,
boulders, etc.) fail and
accumulate in channel 

Use an adaptive approach to improve flood
conveyance through a combination of the
following actions:
1) Determine existing sand, gravel, and
woody debris transport and/or accumulation
rates 
2) Provide space for sand/gravel
accumulations within the active floodplain
such that channel capacity is maintained
through natural bar development/meander
migration processes. Methods for providing
space include removal of floodplain
encroachment and levees as well as through
purchasing floodway easements or land
acquisitions
3) Remove channel constrictions and over-
accumulations of downed woody debris within
floodplain
4) Design pressure relief points for
sediment accumulation 
5) Inform public of necessity of obtaining
a state stream alteration permit before
taking actions
6) Conduct municipal or county review of
state stream alteration applications (Logan
City Engineer to coordinate with DWQ
Watershed Coordinator and DWR Habitat 
Manager to request that stream alteration
permit applications be forwarded to local
governments for comments related to goals
and objectives from the CAP) 

Middle Fair Good 

Middle Reach: 
1) Encroachment of floodway
by development and channel
alterations 
2) Encroachment onto public
property
3) Lack of connection with 
floodplains
4) Lack of space for channel
migration when accumulations
of sand/gravel occur
5) Accumulation of 
sand/gravel and woody debris
6) Materials used for bank 
stabilization (I.e. concrete,
boulders, etc.) fail and
accumulate in channel 

Lower Fair Good 

Lower Reach: 
1) Accumulation of 
sand/gravel and woody debris
2) Materials used for bank 
stabilization (I.e. concrete,
old cars, etc.) fail and
accumulate in channel 
3) Lack of space for channel
migration when accumulations
of sand/gravel occur 
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Logan River Restoration - Conservation Action Plan - Summary Spreadsheet 

Key Attribute Indicator Reach 
Current 
Rating 

Desired 
Rating 

Attribute 
Rationale 

Issues/Concerns/Threats Strategic Actions 

Hydrology 
Floodplain
Function 

Upper Poor Fair 

Functioning
floodplains
provide a variety
of services 
including flood
control, water
quality/filtration
, and wildlife
habitat 

Upper Reach:
1) Encroachment of floodway
by development and channel
alterations 
2) Channelization and
unnatural bank stabilization 
practices 

Use an adaptive approach to improve
floodplain function through a combination
of the following actions:
1) Provide stream channel and floodplain
guidance (best management practices) for
property owners and municipalities
2) Support public riparian planting and
bank treatment workshop
3) Remove/pull back fill and levees that
disconnect the channel from the floodplain
wherever possible
4) Restore banks wherever possible that are
lined with unnatural materials (concrete
rubble, cars, walls, etc.)
5) Increase public awareness and
enforcement of Logan City floodplain and
riparian vegetation ordinances
6) Enable floodplain function through
ordinance, easements, or acquisition 

Middle Poor Fair 

Middle Reach: 
1) Encroachment of floodway
by development and channel
alterations 
2) Channelization and
unnatural bank stabilization 
practices
3) Lack of connection with
floodplains 

Lower Poor Good 

Lower Reach: 
1) Encroachment of floodway
by development and channel
alterations 
2) Channelization and
unnatural bank stabilization 
practices
3) Lack of connection with
floodplains 

Hydrology 
Instream 
Habitat 

Upper Fair Good 

Instream habitat 
is important
aesthetically and
critical for all 
aquatic species
living in the
river 

1) Channelization and
unnatural bank stabilization 
practices
2) Low summer flows
3) Poor water quality
4) Fish migration barriers
5) Lack of local oversight of
state stream alteration 
permits
6) Lack of Logan City
floodplain ordinance
enforcement 

1) Provide stream channel guidance (best
management practices) for property owners
and municipalities
2) Promote "net-gain" habitat improvement
philosophy into any future channel projects
3) Construct and maintain diverse instream
habitat, including stable woody materials
4) Conduct municipal or county review of
state stream alteration applications (Logan
City Engineer to coordinate with DWQ
Watershed Coordinator and DWR Habitat 
Manager to request that stream alteration
permit applications be forwarded to local
governments for comments related to goals
and objectives from the CAP)
5) Educate citizens regarding best
management practices within floodplain (for
example, by distributing the Riparian
Planting Guide and workshops) 

Middle Fair Good 

Lower Fair Good 

Water Quality 

State Water 
Quality

Standards for 
All UDEQ

Beneficial 
Uses 

Upper Good 
Very
Good 

Clean water is 
aesthetically
pleasing and
critical for all 
aquatic species
living in the
river 

1) Low summer flows
2) Poor water quality
3) Sediment releases from
First Dam 
4) Loss and fragmentation of
native, multi-layered
riparian vegetation 

1) Help secure and manage instream flows
recognizing existing water rights
2) Promote native vegetation planting
program on all properties to transition
vegetation towards native species
3) Oppose damaging sediment releases from
First Dam maintenance operations 

Middle Good 
Very
Good 

Lower Fair Good 

Aquatic Biology 
Trout Density

& Size 

Upper Poor 
Very
Good Brown trout are 

the existing,
dominant game fish
in the river and 
the primary draw
for anglers.
Larger trout are
important to high-
quality fishing
experiences to
residents and 
visitors 

1) Lack of diverse habitat
for desired species
2) Simplification of habitat
by dredging
3) Poor water quality
4) Low summer flows
5) Sediment releases from
First Dam 

1) Construct and maintain diverse instream
habitat, including stable woody materials
2) Ensure sufficient summer base flow for
fish survival 
3) Ensure water quality is sufficient for
fish survival 
4) Oppose damaging sediment releases from
First Dam maintenance operations 

Middle Poor 
Very
Good 

Lower Poor 
Very
Good 

Benthic 
Invertebrates 

Upper 
Very
Good 

Very
Good 

Diverse 
invertebrate 
species
composition is
indicative of a 
healthy riverine
system 

1) Lack of diverse habitat
for desired species
2) Low summer flows
3) Poor water quality
4) Sediment releases from
First Dam 
5) Effects of First Dam on
daily temperature variations
(upper reach) 

1) Construct and maintain diverse instream
habitat, including stable woody materials
2) Ensure sufficient summer base flow for
desired species survival
3) Oppose damaging sediment releases from
First Dam maintenance operations
4) Work with State and academic experts to
determine other strategic actions 

Aquatic Biology 
Observed/Expec

ted 
(UTDEQ

Predictive 

Middle Fair 
Very
Good 

Model) 

Lower Poor Good 
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Logan River Watershed ProjectUSDA-NRCS
Logan River Restoration - Conservation Action Plan - Summary Spreadsheet 

Key Attribute Indicator Reach 
Current 
Rating 

Desired 
Rating 

Attribute 
Rationale 

Issues/Concerns/Threats Strategic Actions 

Upper Poor Fair 

Natural riparian
vegetation
provides a variety
of important
riverine functions 

1) Channelization and
unnatural bank stabilization 
practices
2) Loss and fragmentation of
native, multi-layered
riparian vegetation 

1) Educate citizens regarding best
management practices within floodplain (for
example, by distributing the Riparian
Planting Guide and workshops)
2) Promote native vegetation planting
program on all properties to transition
vegetation towards native species
3) Provide stream channel and floodplain
guidance (best management practices) for
property owners and municipalities
4) Increase public awareness and
enforcement of Logan City floodplain and
riparian vegetation ordinances
5) Control undesirable and non-native
vegetation (beyond official noxious weeds
list) 

Riparian Ecology 
Riparian

Vegetation
Condition 

Middle Poor Good 

Lower Poor Good 

Upper Good 
Very
Good 

Noxious weeds 
compete with
native vegetation
and reduce habitat 
for native animals 

1) Upstream and within
watershed noxious weed seed 
sources 
2) Lack of funding 

1) Promote weed control within river
corridor and watershed 
2) Encourage native vegetation planting
along river corridor
3) Education citizens regarding noxious
weeds and treatment (distribute Riparian
Planting Guide, workshops)
4) Provide environmental education along
river trails 

Riparian Ecology 
Cache County
Noxious Weeds Middle Poor 

Very
Good 

Lower Poor 
Very
Good 

Upper Fair Good 
Birds are an 
important
aesthetic 
component of the
Logan River and
indicator of 
ecosystem health.
Birders contribute 
to local economies 
by feeding birds,
buying equipment,
and purchasing
travel-related 
items. 

1) Loss and fragmentation of
native, multi-layered
riparian vegetation
2) Lack of invertebrate food
source 

1) Promote native vegetation planting
program on all properties to transition
vegetation towards native species
2) Construct and maintain diverse instream
habitat, including stable woody materials
3) Conserve important nesting/foraging
features of diverse riparian habitat (e.g.
snags)
4) Develop diversity/richness monitoring
strategy 

Terrestrial 
Biology 

Bird Species
Richness and 
Diversity 

Middle Fair 
Very
Good 

Lower Fair 
Very
Good 

Terrestrial 
Biology 

Amphibians and
Reptiles 

Upper Fair 
Very
Good Amphibians and

reptiles are an
important
aesthetic 
component of the
Logan River and
indicator of 
ecosystem health. 

1) Destruction of hibernation
sites 
2) Erosion and sedimentation
3) Loss of riparian habitat
to development and river
channelization 
4) Poor water quality
5) Predation by bullfrogs 

1) Maintain or improve riparian habitat and
wetlands 
2) Encourage homeowners to create habitat,
such as fishless ponds with native
vegetation
3) Encourage homeowners to tolerate snakes
on their property 

Middle Fair 
Very
Good 

Lower Poor Fair 

Recreation 
Trail 

Continuity 

Upper Poor 
Very
Good 

Even small breaks 
in trail systems
can prevent
widespread trail
use and/or have
potential for
injury to trail
users and to cause 
trespass 

1) Lack of public space for
river access 
2) Lack of funding 

1)Work with Logan Parks and Recreation
Advisory Board
2) Identify gaps in existing trail system
3) Determine best opportunity to connect
existing trail system
4) Enable trail connectivity through
ordinance, easements, or acquisition
5) Construct new trail segments
6) Remove barriers to existing trails
connectivity
7) Determine and provide a Main Street
crossing (pedestrian crossing light,
bridge, underpass, etc.) 

Middle Poor 
Very
Good 

Lower Poor 
Very
Good 

Blue 

Upper Poor 
Very
Good 

Navigability of
the Logan River is
an important
safety
consideration 
(hazards that may
exist on the bed,
banks, and across
the river. 

1) Legal authority and
accessibility to remove
hazards 
2) Lack of funding 

1) Incorporate evaluation of hazards into
annual street dept. evaluation of river
hazards. 

Recreation 

Recreation 
(tubing,
kayaking,
canoeing,
paddle 

Middle Good 
Very
Good 

boarding) 

Lower Poor 
Very
Good 
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Logan River Watershed ProjectUSDA-NRCS
Logan River Restoration - Conservation Action Plan - Summary Spreadsheet 

Key Attribute Indicator Reach 
Current 
Rating 

Desired 
Rating 

Attribute 
Rationale 

Issues/Concerns/Threats Strategic Actions 

Recreation 
Legal Access
To River Bed 

(wading) 

Upper 
Very
Good 

Very
Good 1) River access is

important for
public uses of
river 
2) Help prevent
private property
impacts such as
trespass 

1) Legal riverbed access may
change due to state law
(Public Trust Doctrine)
2) Poor etiquette (noise,
trash, trespass, etc.)
3) Future urban development
and enclosure of riverway 

1) Develop appropriate facilities (parking
especially) to support public access
2) Acquire property or easements for access
3) Provide public education, such as legal
access map and appropriate river behavior 

Middle 
Very
Good 

Very
Good 

Lower 
Very
Good 

Very
Good 

Recreation 

Legal Access
To River Bank 
(above high-
water line) 

Upper Poor Fair 1) River access is
important for
public uses of
river 
2) Help prevent
private property
impacts such as
trespass 

1) Lack of public space for
river access 
2) Poor etiquette (noise,
trash, trespass, etc.)
3) Future urban development
and enclosure of riverway 

1) Work with city and county to build or
improve facilities to enable public use of
the river 
2) Enable river access through ordinance,
easements, or acquisition
3) Provide public education, such as legal
access map and appropriate river etiquette 

Middle Poor Fair 

Lower Poor Fair 

Access 
facilities 

Upper Poor Good 

Logan River is a
public amenity and
should have 
appropriate
facilities to 
enable access and 
use 

1) Lack of public space for
river access 
2) Landowner opposition to
new public facilities
3) Potential for recreation
user conflicts to arise as 
accessibility and use
increases 
4) Safety hazards to river
users, including concrete and
metal debris (addressed under
the Blue Trails indicator) 

1) Work with city and county to build or
improve facilities to enable public use of
river 
2) Create appropriate access points and
exits for kayaking and tubing. Identify
these on signage and maps including
information about rules and regulations,
river ratings (whitewater classifications),
etc. 
3) In designing river restoration projects,
incorporate water features that enhance
boating access and experience, particularly
for kayaking.
4) Maintain and improve the navigability of
the river for kayaking and tubing,
including access/exit locations, river
features that enhance the boating
experience (kayak waves), and that address
safety concerns
5) Address private property concerns (see
strategic actions for adverse impacts to
private property from public recreation) 

Recreation 

(pedestrian/AD
A access 
points,

parking, boat
launches,
desirable 

river features 
for kayaking, 

Middle Fair 
Very
Good 

tubing,
canoeing) 

Lower Poor Good 

Recreation 

Fishing
success/catch

rate of 
Salmonids 

(Brown Trout 

Upper Fair 
Very
Good 

Fishing
success/catch
rates are 
important for the
angler experience 

1) Lack of diverse habitat
for desired species
2) Low summer flows
3) Poor water quality 

1) Construct and maintain diverse instream
habitat, including stable woody materials
2) Ensure sufficient summer base flow for
desired species survival
3) Ensure water quality is sufficient for
fish survival 
4) Oppose damaging sediment releases from
First Dam maintenance operations 

Middle Fair 
Very
Good 

and Whitefish) 

Lower Poor Good 

Upper Fair 
Very
Good 

High-quality
fishing
experiences are
important to
residents and 
visitors 

1) Lack of public space for
river access 
2) Lack of diverse habitat
for desired species
3) Low summer flows
4) Poor water quality 

1) Construct and maintain diverse instream
habitat, including stable woody materials
2) Ensure sufficient summer base flow for
desired species survival
3) Ensure water quality is sufficient for
fish survival 
4) Work with city and county to build or
improve facilities to enable public use of
the river 
5) Enable river access through ordinance,
easements, or acquisition 

Recreation 
Blue Ribbon 

Fishery (BRF)
Status 

Middle Good 
Very
Good 

Lower Poor Good 
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Logan River Restoration - Conservation Action Plan - Summary Spreadsheet 

Key Attribute Indicator Reach 
Current 
Rating 

Desired 
Rating 

Attribute 
Rationale 

Issues/Concerns/Threats Strategic Actions 

Upper Fair 
Very
Good 

Acknowledging
private property
along river
channel is a top
priority 

1) Lack of public space for
river access 
2) Poor etiquette (noise,
trash, trespass, etc.) 

1) Include facilities (i.e. designated
access locations, parking, signage, fences,
law enforcement) which reduce incidence of
property trespass
2) Provide and maintain trash collection
facilities and public education to reduce
litter 
3) Local government to work with landowners
and state agencies to implement a
coordinated walk-in access program
4) Provide public education, such as legal
access map and appropriate river etiquette 

Private Property 

Adverse 
Impacts to
Private 

Property from
Public 

Recreation 

Middle Fair 
Very
Good 

Lower Fair 
Very
Good 

Adverse 

Upper Fair 
Very
Good 

Changes to flood
conveyance and the
riparian corridor
could have 
anticipated or
unanticipated
consequences for
adjacent private
properties 

1) Unintended consequences
from actions 
2) Lack of funding 

1) Facilitate early public involvement in
river restoration projects
2) Implement well-designed river
restoration projects based on the CAP
3) Conduct follow-up public involvement to
evaluate project success, identify issues
that warrant resolution, and improve future
projects 

Private Property 

Impacts to
Private 

Property from
River 

Restoration 
Actions 

Middle Fair 
Very
Good 

Lower Fair Good 
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Logan River Conservation Action Plan (CAP) Monitoring Protocol 
June 2020 

1. INTRODUCTION 
1.1. Logan River Watershed 

The Logan River, an integral part of the greater Bear River ecosystem, originates within the Bear River 
Mountains in the headwaters of Logan Canyon and terminates at its confluence with the Little Bear 
River in Cutler Reservoir. The river is an asset to residents of Logan City and Cache County and has 
historically supported many beneficial uses. The Logan River was an important resource for Native 
Americans and pioneers and remains valuable today. Cache Valley citizens are attracted to the river and 
enjoy the aesthetics, recreational values, and wildlife resources associated with this high-quality river, 
which supports fish, wildlife, and many plant species unique to riparian and wetland habitats. The Logan 
River also provides water for irrigation, municipal water supply, and hydroelectricity. 

1.2. Logan River Conservation Action Plan 

To protect the Logan River from degradation and the growing threats of floodplain development, a 
Conservation Action Plan (CAP) was developed in 2016 for the portions of the Logan River from First 
Dam (at the mouth of Logan Canyon) through Cache Valley to the confluence with the Little Bear River 
at Cutler Reservoir (Figure 1). The development of a short- and long-range vision for the river was 
needed to coordinate and prioritize conservation efforts and ensure a sustainable river system for future 
generations. Stakeholder groups representing residential, commercial, recreational, and agricultural 
interests participated in the development of this CAP. The CAP is a dynamic set of objectives that can be 
revised as needed when new threats or conservation solutions are identified. More CAP information, 
planning process, methods, and individual reach description can be found in Appendix A. 
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FIGURE 1. LOGAN RIVER RESTORATION CONSERVATION ACTION PLAN (CAP) STUDY AREA DIVIDED BY REACHES. 

1.3. Logan River Task Force 

In 2014, the Logan River Task Force (Task Force) was formed and was composed of a group of Utah State 
University professors, state and local government officials, and interest group representatives including 
but not limited to Logan City, Utah Division of Water Quality (DWQ), Utah Division of Wildlife Resources 
(DWR), Utah Division of Water Rights (Stream Alterations), Natural Resources Conservation Services 
(NRCS), Utah Association of Conservation Districts, Trout Unlimited, Bridgerland Audubon Society, USU 
Extension, USU College of Natural Resources, USU College of Engineering (Water Lab). The main goal of 
the Task Force is to develop a method for improving areas along the Logan River. The Task Force and 
Logan City are working with BIO-WEST, Inc. (BIO-WEST), a local environmental consulting firm, to 
develop and implement the CAP and design restoration concepts for the river. This monitoring protocol 
provides the foundation for river network monitoring of the CAP indicators and seconds as part of the 
storm water monitoring for Logan City. More Task Force information can be found in Appendix A. 

2. OBJECTIVES 
The main objective of monitoring is to assess the physical, chemical, and biological characteristics of the 
Logan River and determine individual and cumulative successes of various restoration projects and 
conservation efforts being implemented within the Study Area (Figure 1). The first CAP restoration 
project implemented was at Denzil Stewart Nature Park fall 2016 in the residential dominated Upper 
Reach, followed by two larger restoration projects near Rendezvous Park implemented 2017-2019 in the 
recreational portion of the Middle Reach, followed by the Main Street to 100 East restoration project 
2018-2019 in the commercial portion of the Middle Reach. The CAP approach was adapted for the 
Logan River and includes environmental, recreational, and public values. 

2.1. CAP Indicators (Existing, Desired) and Key Attributes 

The Task Force selected a broad range of river health indicators and public uses in order to identify 
existing and desired conditions for the Logan River. A total of 22 indicators were chosen, many apply to 
the entire river, but the CAP separates existing and desired conditions for specific reaches where it is 
appropriate to do so. Existing and desired conditions for each indicator are rated on the color-coded, 
four-point scale: poor, fair, good, and very good (Appendix A). In addition, each indicator rationale is 
explained and strategic actions to achieve or maintain the desired conditions are listed. To monitor the 
conditions of Logan River and its riparian corridor, the following attributes are being monitored and 
analyzed by a wide group of partners. 

3. KEY ATTRIBUTES 
3.1. Flow Regime 

Flow regime is a critical monitoring component of aquatic ecosystems as it shapes river channels and 
floodplains, dictates ecological processes and determines the biodiversity of river ecosystems. The CAP 
includes two indicators of flow regime: 

• Spring peak flows, which are generally good conditions for all study area reaches as all upstream 
dams are run-of-the-river diversion structures that do not have significant storage capacity, 
allowing for a generally natural spring runoff conditions in the study area reaches of the river. 
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• Summer base flows, which are generally poor conditions for all reaches due to water diversions 
into Cache Valley irrigation canals. 

The USGS gage 10109000 Above First Dam captures the flow regime right before it enters the CAP study 
area. Streamflow is also monitored at 3 locations on the Logan River (Figure 2) established through the 
Innovative Urban Transitions and Aridregion Hydro-sustainability (iUTAH) project, now operated by the 
Logan River Observatory (lro.usu.edu). The stations record gage height, water temperature and water 
quality attributes. Gage height is later converted to stream discharge using flow-stage rating curves 
developed for each site. All of the sites in the CAP Logan River study area—Logan River at the Utah 
Water Research Laboratory (UWRL) bridge, Logan River at Main Street, and Logan River at Mendon 
Road—have been operational since 2014 and collect data in fifteen-minute intervals. Continuous data is 
also being collected on Spring Creek and the Blacksmith Fork River just above their respective 
confluences with Logan River. In addition to continuous data, discharge is measured periodically at these 
sites. Discharge is also measured bi-monthly during the water quality data collection at following sites 
(UDWQ): Logan River near the Trapper Trails Council Boy Scouts of America Building, Spring Creek 
before Logan River confluence, Logan River at Park Avenue, Logan River Above Trapper Park Diversion, 
and the Little Logan River before Logan River confluence. 

FIGURE 2. LOGAN RIVER CONTINUOUS FLOW AND WATER QUALITY MONITORING STATIONS. USGS GAGE IS 
LOCATED ABOVE THE STUDY AREA WITH THREE LOGAN RIVER OBSERVATORY SITES THROUGHOUT THE STUDY AREA, 
ONE IN EACH REACH (UPPER, MIDDLE, LOWER). 
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3.2. Water Quality and Temperature 

Water quality and temperature data are collected at different spatial and temporal scales throughout 
the study area by different groups. Continuous temperature and water quality are measured at all Logan 
River Observatory locations. The water quality measurements include dissolved oxygen (DO), pH, 
specific conductance, turbidity, nitrogen as dissolved nitrate (NO3), Fluorescent Dissolved Organic 
Matter (FDOM), chlorophyll Fluorescence; the last three are only recorded at the most upstream (Logan 
River at UWRL) and downstream site (Logan River at Mendon Road). Grab samples collected by UDWQ 
bi-monthly include: temperature, DO, specific conductance, turbidity, pH, Filtered Nutrients-Phosphate 
(TDP) D-Nitrite+Nitrate (No2-+No3-), D-Total Nitrogen (inorganic), Unfiltered Nutrients-Ammonia as 
NH3, Nitrite + Nitrate (NO2 +NO3), and Phosphorus (T-PO4). Temperature was also measured 
continuously at fifteen locations throughout the study area at fifteen-minute intervals from July through 
November 2019. There were various projects conducted by iUTAH and USU that captured temperature 
and water quality throughout the study area over the recent period of time, including storm drain 
sampling in 2015. There are multiple monitoring locations proposed in addition to existing locations that 
will be installed as additional funding is acquired. 

The CAP indicators for water quality are the State water quality standards for all beneficial uses, which 
were assessed by the Task Force as having good quality in the Upper and Middle Reaches but fair 
conditions in the Lower Reach. Water temperatures and dissolved oxygen concentrations in the 2014 
303d listing were within State 3A Standards at the Main Street Logan River Observatory gage (above 
Middle Reach) but exceedances of both water temperatures >20 °C and <6mg/l of dissolved oxygen had 
occurred for the past two years at the Mendon Logan River Observatory gage (below Middle Reach). 

3.3. Sediment Regime 

BIO-WEST conducted bedload and suspended sediment sampling in the Middle Reach near Rendezvous 
Park during 2016 and 2017 runoff seasons. Sediment samples were collected at three locations during 
the 2016 season and resulted in 9 samples all together. The 2017 sampling season included two 
locations on Logan River (above and below Rendezvous Park), and included a new location on 
Blacksmith Fork, resulting in 8 samples for Logan River and 4 samples for Blacksmith Fork River. Bedload 
samples were dried, sieved, and weighed by BIO-WEST. Water samples were processed by USU 
Analytical Laboratories and analyzed for total phosphorus (TP, mg/L) and total suspended solids (TSS, 
mg/L). 

Bedload samples were collected using the Toutle River sediment sampler (TR-2) lowered from the 
bridges (Figure 3). The sampler was borrowed from USU and has a 6”x12” inlet nozzle and 1.4 expansion 
ratio. Each sample was collected using ten verticals (stations) 6 minutes each. This resulted in one-hour 
samples. Collected samples were bagged and brought to the lab for further analysis. This included drying 
off the samples, separating sediment from any organic material and sieving the samples in to individual 
size classes. The size classes ranged from very fine sand (0.075 mm) to a small cobble (64 mm). Particle 
size distribution for each sample, bedload transport and total (bedload + suspended load) load were 
calculated. 
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FIGURE 3. LOGAN RIVER BEDLOAD SEDIMENT SAMPLING USING TOUTLE RIVER SEDIMENT SAMPLER (TR-2). A) 
SAMPLING FROM THE GOLF CART BRIDGE. B) GOLF COURSE ROAD BRIDGE SAMPLING. 

Painted rocks were part of the initial sediment sampling campaign in 2016 (Figure 4). A pebble count 
was performed upstream of the Golf Cart Bridge using heel-to-toe method (Wolman, 1954) and the D50 
(median of the cumulative frequency particle-size distribution) and D84 was determined. The rocks in 
the D50 (66 – 73 mm) and D84 (95 – 105 mm) range were then collected and painted with two different 
colors. Rocks in D84 range were placed on one line while the rocks in the range of D50 were placed on 
the second line about 50 ft apart both covering the active channel width. After a moderate spring runoff 
receded, the distance of moved rocks from the original line was recorded for each particle that moved. 
The D84 line contained 100 particles and had 100% success of recovering the moved rocks. The D50 line 
contained 200 particles and recovery success rate was 70%. This is due to some of the rocks being 
carried longer distance or being buried by other particles and not visible during the recovery time. 

FIGURE 4. PAINTED ROCKS PLACED ACROSS THE CHANNEL BEFORE THE HIGH FLOWS (A) AND AFTER THEY MOVED 
AFTER THE HIGH FLOWS RECEDED IN 2016. 
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3.4. Hydrology, Channel Change and Floodplain Function 

CAP indicators include flood conveyance and floodplain function. The baseline flood conveyance 
condition as assessed by the Task Force was fair. The Task Force’s assessment was that flood 
conveyance for the infrequent runoff event (>25-yr flood event) through all reaches was being partially 
impacted by sand/gravel deposition and woody debris accumulation. Floodplain function was assessed 
as poor condition for all three reaches. Poor condition is described in the CAP as being a condition in 
which floodplain functions are severely limited with widespread portions of the floodplain non-existent 
on one or both sides of channel. The floodplain is highly manipulated and/or disconnected from the 
channel due to anthropogenic factors such as channelization, bank manipulation, filling and/or levee 
development. The banks that have been restored were literally lined with concrete slabs and trash, and 
was used as a near town disposal site by previous land owners in their attempt to stabilize the banks. 

The CAP also includes an indicator for instream habitat, assessed as fair condition for all three reaches 
(34-66% departure from natural). This indicator includes consideration of hydraulic complexity and 
habitat diversity, including a natural sequence of pools and riffles, a variety of pool sizes and depths, and 
stable woody materials in the bed and banks. 

Multiple USU groups are involved in monitoring of channel change and instream habitat. 
TheEcogeomorphology and Topographic Analysis Lab (Dr. Joseph Wheaton) provided a pre-construction 
survey of the channel and used LiDAR data to explore geomorphic units for approximately two miles of 
Logan River (Figure 5). The study reach included Logan River through Rendezvous Park and the study 
shows conditions prior to restoration project (2017). The study was funded by Logan City and used the 
Geomorphic Unit Tool (GUT) which delineates instream geomorphic units from topography using a 3-
tiered hierarchical classification adapted from Wheaton et al., 2015. A post-construction survey and 
geomorphic unit mapping is recommended to compare types and quantity of habitats accomplished 
with the Rendezvous Park restoration projects to-date. 

FIGURE 5. SECTION OF LOGAN RIVER THROUGH RENDEZVOUS PARK WHERE GEOMORPHIC UNIT TOOL (GUT) WAS 
USED TO DELINEATE PRE-CONSTRUCTION INSTREAM GEOMORPHIC UNITS FROM TOPOGRAPHY. 
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The Hydrology and Fine Sediment Lab under Dr. Patrick Belmont uses Logan River as part of the field 
classes. Additional cross-sections were surveyed to study the channel change in the Rendezvous Park 
area in 2018. 

Logan City surveys the Logan River and its floodplain for flood conveyance, floodplain mapping, and 
hydraulic modeling. The latest dataset collected captures post-restoration conditions in 2019. 

3.5. Riparian Ecology (including weeds) 

CAP indicators of riparian ecology are riparian vegetation condition and extent of noxious weed 
invasion. Riparian vegetation was assessed by the Task Force as having poor condition for all three 
reaches, representing a 66% or greater departure from natural condition. Noxious weed conditions were 
assessed as good for the Upper Reach (minimally present), but poor condition for the Middle and Lower 
Reaches (noxious weeds common in the riparian corridor). 

BIO-WEST has been conducting yearly riparian vegetation monitoring needed for the CWA Section 404 
permit as required for the Rendezvous Park restoration projects. To ensure success of the restoration 
project, BIO-WEST is monitoring riparian and wetland vegetation conditions at Rendezvous Park for 3-5 
years of anticipated required post-construction monitoring, or until the performance standards are met 
(BIO-WEST, 2018, Table 4). The pre-construction (2017), year one post-construction (2018), and year 
two post-construction (2019) conditions were mapped and photo documented up to this date along the 
Logan River at Rendezvous Park as part of the Rendezvous Park Channel and Floodplain Restoration 
Project (BIO-WEST, 2018, 2019). The project is subject to U.S. Army Corps of Engineers wetland 
monitoring and will be monitored through 2020. 

Thirty-four vegetation-monitoring points were established throughout the restoration area in 2017 and 
three more were added in 2018 for the Confluence to Park Avenue section restored in 2019. These 
monitoring plots were located on existing upland levees and trails, wetland areas, and locations 
modified by the new design. The plots were established to show the existing conditions of the site and 
record changes through future growing seasons (Figure 6). The plot locations were recorded using a sub-
meter accurate GPS unit. Plots 1-34 were monitored and photographed in July 2017 and one year later 
monitored and photographed again in August 2018. Plots 35-37 were monitored and photographed in 
December 2018. All plots were monitored again in 2019 and monitoring report was prepared which is 
nearly ready to be submitted to the U.S. Army Corps of Engineers. The monitoring includes an estimate 
of aerial percent cover of each vegetation strata (tree, shrub, herbaceous) by dominant species within a 
30-foot radius of each point. At the same time, photographs are being taken from each point center in 
the four cardinal directions. Other relevant information such as soil moisture, hydrology indicator 
observations and any visible channel instability indicators in riverine channel and wetland restoration 
and enhancement areas are recorded as well. The photographs and monitoring data forms provide a 
simple and rapid assessment of changes within the project area from one year to the next. 

Weed treatment, as part of the riparian ecology, is project based as well and it has been in place for the 
Denzil Stewart Nature Park and Rendezvous Park Channel and Floodplain Restoration Projects. BIO-
WEST monitors for noxious and/or invasive weeds in the restoration areas and applies mechanical 
and/or chemical treatment as necessary to control spread of undesirable vegetation during the 3-5 year 
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anticipated required monitoring. The success criteria include 80% or more of native vegetation cover 
with less than 1% noxious weed cover after 3 years of monitoring. 

The monitoring plan does not currently include a protocol for monitoring weeds throughout the CAP 
reaches. Potentially a monitoring protocol could be developed in coordination with Logan City and the 
Cache County Weed Control Program. A volunteer-effort riparian area weed control effort could be 
organized or combined with other volunteer weed control efforts that are done in the area. Another 
possibility would be to conduct weed control through the College of Natural Resources intern program. 

At publicly accessible restoration areas (Denzil Stewart Nature Park and Rendezvous Park), existing sign 
boards could have information posted about weeds that the public can help pull and dispose of. 
Information can be posted at key times (spring) when this would be most effective. 
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          FIGURE 6. LOGAN RIVER RESTORATION AT RENDEZVOUS PARK VEGETATION MONITORING MAP. 
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3.6. Aquatic Biology 

CAP indicators of aquatic biology are trout density and size and benthic invertebrate expected taxa 
presence. The Task Force’s baseline assessment of the trout indicator was poor condition in all three 
reaches. Improvements to instream habitat and summer base flows are likely necessary to achieve 
higher trout density and size. Baseline conditions for benthic invertebrate taxa were assessed as being 
very good in the upper reach (greater than 85% of expected taxa present) and declining to poor 
condition in the lower reach (less than 70% of expected taxa present). 

3.6.1. Fish 

Multiple monitoring efforts took place or still continue on different parts of Logan River. Some of the 
previous monitoring studies could be used for baseline data if more surveys and monitoring is planned 
in the future. 

i) Previous monitoring 
2001 to 2008 Logan River Monitoring: The USU Fish Ecology Lab (Dr. Phaedra Budy) monitored the fish 
community of the Logan River annually at eight long-term sites from 2001 to 2008. Sites spanned from 
the upper headwaters (Franklin Basin) to the lower Logan River (Rendezvous Park area, 1000W Bridge). 
The overall objectives of this study were to monitor and evaluate the population dynamics, abundance, 
and distribution of trout in the Logan River, and to determine the present and potential impacts of 
disease, habitat, interspecific interactions and recruitment in determining the abundance and 
distribution of trout species (Budy, P. et al., 2009, 2010). 

Fish were collected during base flow conditions using a three-pass depletion technique. Block nets were 
placed at the lower and upper end of each stream section (100 m sections in the headwaters and 
tributaries, 200 m in the mainstem). Electrofishing voltage varied depending on the stream conditions 
(216 - 387 μS/cm, 8 - 15 oC, ~40-Hz pulsed DC, ~160 - 500 V, 0.2 - 4 amps). The backpack-mounted 
electrofishing unit for smaller streams, and a canoe-mounted electrofishing unit for the larger mainstem 
surveys were used. Captured fish were anesthetized with a light dose of MS-222 (aka Finquel). Lengths 
(mm total length, TL) and weights (g) were recorded for all fish, and in addition, fish were checked for 
external signs of whirling disease (e.g., black tail, deformities of the cranium, mandible, or vertebrae). 
When possible, 10 subadults and 10 adults from each species were kept. The subadult cutthroat trout 
was classified as fish < 150 mm TL and subadult brown trout as fish < 180 mm TL based on prior size-at-
age information (Budy et al. 2001, 2002, 2003, 2004, 2005). These fish were euthanized using a lethal 
dose of MS-222 and placed on ice in labeled bags after lengths and weights were measured. These fish 
were used for diet analysis, PCR testing for Myxobolus cerebralis, tissue collection, and scales and 
otoliths 
were taken for ageing analysis. In 2008, as in 2007 and 2006, due to concerns that the surveys may be 
causing impacts to these trout which exhibit high site-fidelity rates (on average 92%; Budy et 
al. 2007b), new random sample site locations were selected. Random site selection options included the 
original site (2001 – 2005 sample seasons) or upstream or downstream of the top or bottom of the 
original site; however, some modifications were made for logistical and safety concerns. 

Condition analysis 
All captured fish was weighed (nearest 0.01 g) and measured (nearest mm total length, TL). The length-
weight relationship was calculated, and the condition of all fish using Fulton’s K (Fulton’s KTL = W / L3 × 
100,000) were computed. These calculations were then compared seasonally and temporally when 
sample sizes were adequate. 
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Population estimates 
The population abundance was estimated using a closed model, generalized maximum likelihood 
removal estimator calculated in Program MARK (White and Burnham 1999). Based on previous analyses 
(Budy et al. 2005), the population abundance and recapture probabilities for fish (> age-0, > 100 mm) at 
each site were calculated. The abundance was then scaled up to determine the total number of fish per 
linear km and/or fish per m2, and express these estimates as fish per km with 95% confidence intervals. 

Trout population trends 
The population trend for cutthroat trout and brown trout was estimated using population estimates 
from seven years of depletion sampling, 2001 – 2008 (only to 2007 for brown trout), using linear 
regression of log-transformed annual changes in population growth rate as a function of time step 
(Morris and Doak 2002). The trend was expressed as lambda (λ), the annual population growth rate with 
95% confidence intervals. An overall λ for the entire Logan River population was also calculated and 
based on pooled abundance estimates across sites. A λ > 1 indicated positive population trend, λ = 1 
indicated no change in population growth rate, and a λ < 1 indicated the population is declining; 
however, given the short, time series available, when 95% confidence intervals overlap 1.0, the 
population increase or decrease could not be ruled out completely. In the analyses, the research team 
accounted for losses of fish due to take of sample fish (for parasite and diet analyses) and mortalities 
incurred during sampling events due to electroshocking or other stressors, such that final λ values 
represent the observed trend at each site, in the absence of these minor fish losses. 

Whirling disease analyses 
For a subsample of cutthroat trout and brown trout, fish heads from each specimen were removed, 
frozen, and tested for prevalence of M. cerebralis following the polymerase chain reaction method (Hsp-
70 gene segment PCR; Andree et al. 1998). PCR samples were processed by Pisces-Molecular LLC 
(Boulder, Colorado). 

Abiotic and biotic variables 
Sampling for physical, chemical, and biological characteristics of stream habitat was generally conducted 
prior to fish sampling. 

• Temperature — Temperature at each site was recorded at 90-minute intervals using 
temperature loggers set in stream, generally year-round; however, not all data loggers were 
recovered due to high, spring run-off flows or mechanical failures in some years. 

• Discharge — Discharge was measured using the mid-section method (Harrelson et al., 1994). 
Thus, we measured depth and mean water column velocity at 20-30 locations along a cross-
sectional transect at each site using an electromagnetic flow meter. Although collected, those 
measurements are not reported here. We also tracked stream flows online using USGS real-time 
water data (Gage: USGS site 10109000; Website: http://waterdata.usgs.gov/nwis/rt) to obtain 
daily mean flows for the Logan River above First Dam (Cache County, Utah, Hydrologic Unit Code 
16010203, Latitude 41°44'36", Longitude 111°46'55" NAD27, Drainage area 214 square miles, 
Gage datum 1,426 m above sea level NGVD29). 

• Other abiotic variables — In addition to temperature information from data loggers set in 
selected index sites, we collected a suite of abiotic variables including water conductivity, pH, 
turbidity, salinity, and dissolved oxygen. 
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2016 fish survey: 
The 180-meter-long stretch of river in the Rendezvous Dog Park section was surveyed using 3-pass 
depletion technique with both, upstream and downstream end blocked by nets. The abundance 
estimates for brown trout, carp, whitefish, sculpin, Utah sucker, and rainbow trout were calculated. The 
estimates are shown in the table below (Table 1, Budy, P., unpublished data, 2016). 

ii) Current monitoring 
Logan River monitoring from Blacksmith Fork River confluence to Rendezvous Park pedestrian bridge: 
A full fish survey monitoring conducted in 2016 and 2018. The survey is planned to be repeated every 
two years. 

Logan River monitoring by fish habitat unit: 
Fish survey monitoring by habitat unit (riffle/run and pool) is a yearly monitoring by USU fish class and 
provides information on relative number of fish and species per habitat unit in the stretch of the Logan 
River between the confluence with Blacksmith Fork River and railroad bridge. The monitoring started in 
2015 and usually takes place in September. 

3.6.2. Macroinvertebrate 

Benthic macroinvertebrates inhabit the sediment or live on the bottom substrates of rivers. The 
macroinvertebrate assemblages in rivers reflect overall biological integrity of the benthic community 
and monitoring these assemblages is useful in assessing the status of the water body and discerning 
trends. Benthic communities respond differently to a wide array of stressors. As a result of this, it is 
often possible to determine the type of stress that has affected a benthic macroinvertebrate community 
(Plafkin et al., 1989; Klemm et al., 1990). Because many macroinvertebrates have relatively long-life 
cycles of a year or more and are relatively immobile, macroinvertebrate community structure is a 
function of past conditions. 

The macroinvertebrate monitoring for Logan River is part of multiple research efforts and groups. 

i) Project based sampling for Rendezvous Park Channel and Floodplain Restoration Project was 
conducted by BLM/USU National Aquatic Monitoring Center (Bug Lab) in August 2017 (pre-
project). Samples were taken from five different locations along the Rendezvous Park reach: 
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Logan River downstream from confluence with Blacksmith Fork River, Logan River at dog 
park below the bridge, Logan River, above railroad crossing, Logan River above the golf cart 
bridge, and Logan River above the restoration project work zone. The multimetric approach 
was used, where different structural and functional attributes of the assemblage are 
characterized as "metrics". Individual metrics that respond to different types of stressors are 
scored against expectations under conditions of minimal human disturbance. The individual 
metric scores are then summed into an overall index value that is used to judge the overall 
level of impairment of an individual river reach. Common metrics used to asses the 
freshwater biological integrity for Logan River were used, as well as basic field and lab 
processing methods. The values of richness-based metrics were standardized to operational 
taxonomic units (OTUs; Cuffney at al., 2007) and a fixed count of 300. The density metrics 
were based on the raw taxa list. The Utah Department of Environmental Quality (UTDEQ) 
2015 all seasons model observed/expected (O/E) index was used to asses the biological 
conditions of sampled sites. O/E models compare the macroinvertebrate taxa observed at 
sites of unknown biological condition (i.e., ‘test sites’) to the assemblages expected to be 
found in the absence of anthropogenic stressors (see Hawkins et al. 2000 for details). 
Biological condition was subsequently assessed based on the precision of the reference site 
data set used to develop the UTDEQ O/E model (mean =1.002744, standard deviation (SD) = 
0.2139), with test sites scoring less than one SD below the mean of reference sites in 
“Good” biological condition (i.e. comparable to reference conditions); sites scoring between 
one SD and two SD in “Fair” biological condition; and sites scoring more than two SD below 
the mean of reference sites in “Poor” biological condition. Detailed information on methods 
could be found in the metadata provided by the Bug Lab and also available at 
http://www.usu.edu/buglab/SampleProcessing/ResultsAndReports/#item=85. 

ii) Middle/ Lower Logan River Reach monitoring includes sampling conducted by Utah State 
University researchers and groups, Department of Water Quality as well as data associated 
with EPA projects (Environmental Monitoring and Assessment Program, EMAP). The data 
are available through the Western Center for Monitoring and Assessment of Freshwater 
Ecosystems (WMC) and the National Aquatic Monitoring Center (NAMC) database of 
biological and environmental data (http://www.qcnr.usu.edu/wmc/data). 

3.7. Terrestrial Biology 

CAP indicators for terrestrial biology include: 

• Bird species richness and diversity, calculated using Shannon-Wiener Index. Baseline conditions 
were assessed by the Task Force as Fair for all three reaches 

• Native vs. nonnative amphibian and reptile species composition. Baseline conditions were 
assessed as fair in the Upper and Middle Reaches and poor in the Lower Reach. 

3.7.1 Birds 

The Logan River Bird Monitoring Protocol (LRBMP) is based on a hybrid of the Utah Riparian Bird 
Monitoring Program and the USGS Breeding Bird Survey (Howe, 2016). The protocol requires extensive 
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expertise in identification of Utah birds by sight and sound. It is designed to yield an annual diversity 
index value (Shannon-Wiener) and a species richness estimate. The LRBMP is also intended to lead to a 
“citizen science” bird monitoring protocol that will require less expertise in identification of all Utah 
birds and focus on several select species; this protocol will be developed after 3-5 years of LRBMP data 
is collected. 

The planned protocol includes specification regarding the timing, sampling points, data collection 
methods, and data analysis. 

Surveys are completed once between 1 June and 15 July to capture breeding birds and avoid migrants. 
Surveys should be conducted from sunrise to no later than 10:00. The 2-3 sampling points randomly 
located for each 0.5 river miles (RM) provide relatively uniform coverage of the river from 1st dam (RM 
0.0) to the Mendon Bridge (RM 8.7) (Figure 7-9).  Points have been established below Mendon Bridge to 
Cutler Reservoir but have not been surveyed because of access and logistical issues. Points are named 
based on the RM in which they occur, for example, sampling point 0.5a is the first point below 1st dam 
between RM 0.0 and RM 0.5. and sampling point 3.0c is the last point between RM 2.5 and RM 3.0.  
Points were randomly selected within each 400 m stretch of the river and adjusted slightly where 
trespass on private property was an issue (permission to trespass was granted at most locations). Point 
locations were established using Google Earth (*.kml file) and uploaded to a GPS unit after conversion to 
*.gpx file. At each sampling point, the sampling point’s number, starting time, and all birds seen or 
heard in a 5-minute time period are recorded. The fly-overs are recorded separately (this is to separate 
birds that are “using” the site from those that are simply passing by/flying over it, e.g., birds that are 
foraging above the site would not be counted as fly-overs. To avoid double counting (i.e., counting the 
same bird at 2 different points), birds are recorded from the sampling point to a distance ½ the way to 
any adjacent sampling points. Any obvious pairs, juveniles with or without parent(s), and nests are 
noted as well.  Any excessive noise that continuously impacts the ability to hear birds singing at a point 
is noted. 

For the entire survey, survey date, as well as starting and ending time, temperature (°F), wind (Beaufort 
Scale) and sky (0=clear or few clouds, 1=partly cloudy, 2=mostly cloudy or broken clouds, 4=fog, 
5=drizzle, 7=snow, 8=rain showers. If the temperature is above 80°, wind is greater than 5, or Sky is 7 or 
8 or 4 with <250 m visibility) the surveys are not conducted. 

Data analysis follows the Utah Riparian Bird Monitoring Program. Species richness is calculated as the 
number of different species within each Logan River Task Force Reach (Upper = RM 0.0– 3.0, Middle = 
RM 3.0-5.5, Lower = RM>5.5). Similarly, a Shannon-Wiener Index of species diversity is calculated for 
each river reach. 

E-1870



Logan River Watershed ProjectUSDA-NRCS

 

                

 

                

FIGURE 7. BIRD MONITORING SAMPLING POINTS AND INDIVIDUAL RIVER SEGMENTS FOR THE UPPER REACH. 

FIGURE 8. BIRD MONITORING SAMPLING POINTS AND INDIVIDUAL RIVER SEGMENTS FOR THE MIDDLE REACH. 
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FIGURE 9. BIRD MONITORING SAMPLING POINTS AND INDIVIDUAL RIVER SEGMENTS FOR THE LOWER REACH. 

3.7.2. Amphibians and Reptiles 

Native species for the Logan River CAP study area include two snakes: wandering garter snake 
(Thamnophis elegans vagrans) and common garter snake (Thamnophis sirtalis); three frogs:northern 
leopard frog (Lithobates pipiens), boreal chorus frog (Pseudacris maculate), and woodhouse's toad), and 
tiger salamander (Ambystoma tigrinum). All of these species except for the toad and the salamander 
occur in all three reaches; the toad and the salamander likely occur only in the Lower Reach. 

A baseline assessment of condition by reach, based on professional judgement, was: Upper Reach: fair, 
Middle Reach: fair, Lower Reach: poor. Potential threats to improved condition may include: destruction 
of hibernation sites, erosion and sedimentation, loss of riparian habitat to development and river 
channelization, poor water quality, and possible predation by bullfrogs. 

In general, river and riparian restoration projects that increase floodplain habitat will be more beneficial 
for amphibians, by creating side channels and ponds, for example, and may be detrimental to some 
existing habitat for reptiles that are not riparian-dependent (e.g, garter snakes that have established 
hibernacula along the Logan River). Hibernacula can be inadvertently destroyed by earthmoving and 
grubbing activity during construction of a restoration project. Mapping hibernacula prior to construction 
could be used to potentially avoid removal if this can be accomplished with the project design. 

For monitoring, some individual observations have been made for Rendezvous Park (Rendezvous Park 
Herp Monitoring, 2019) but f a protocol for monitoring by reach still needs to be planned and 
implemented. The USU Student Chapter of the Wildlife Society survey (Rendezvous Park Herp 
Monitoring, 2019) conducted in spring of 2019 could be used as a template for a monitoring protocol. 
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The monitoring consists of two sets of surveys, conducted in the spring. Each survey set includes both 
visual encounter and auditory surveys. The first survey set is conducted within 1 week of first observing 
garter snakes at known hibernacula locations (late March/early April), and the second survey set is 
conducted about a month later (late April/early May). The first visual encounter survey aims to identify 
areas where garter snakes are likely to have hibernacula under the assumption that the snakes have not 
moved far from their hibernacula yet. The second visual encounter survey aims to identify areas where 
garter snakes are most abundant after they have had time to move away from their hibernacula 
locations. Observations of herpetofauna other than garter snakes are also of interest and searched for 
during the visual encounter surveys. Visual encounter surveys consist of club members searching the full 
extent of the survey area and recording the species and GPS coordinates of all herpetofauna 
encountered. 

Visual encounter surveys are conducted in the evening, and auditory surveys are conducted at least 30 
minutes after sunset on the same day. Auditory surveys consist of a 2-minute acclimation period at each 
survey location prior to 3 minutes of listening for calling frogs. In addition to yearly reports, the results 
of the auditory surveys are also uploaded to FrogWatch USA. 

Data collected during these visual encounter and auditory surveys are summarized as follows: 

• Wandering garter snake kernel density quantiles 
• Observations of non-wandering garter snake species 
• Auditory survey results 
• Wandering garter snake habitat use through time 
• Wandering garter snake habitat use versus availability 

The visual encounter surveys covered a total area of 5.62 ha, 1.67 ha of which has been “Treated” and 
3.95 ha of which has been left “Untreated” during the river restoration project. For the purpose of this 
protocol, “Treated” areas are those which have had their vegetation removed, and “Untreated” areas 
are those that still retain their pre-restoration vegetation as determined via time-lapse Google Earth 
imagery (Figure 10). For results and detail information refer to Rendezvous Park Herp Monitoring (2019) 
or contact the USU Student Chapter of Wildlife Society at usuwildlife@gmail.com. 
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FIGURE 10. LOGAN RIVER RENDEZVOUS PARK HERP SURVEY AREA; GOOGLE EARTH IMAGE FROM SEPT. 14, 2018 
(RENDEZVOUS PARK HERP MONITORING, 2019). 

Another possibility for monitoring, or additional technology that could be deployed, would be to utilize 
frog loggers at key locations to monitor frogs over time, such as restoration areas at Rendezvous Park 
were frog ponds were created in the restoration design. Depending on the location loggers can also be 
used to detect bats. 

3.8. Recreation 

CAP indicators of recreation quality and baseline conditions as assessed by the Task Force are: 

• Trail miles per river mile—the ratio of trail miles per river miles provides an indicator of the 
quantity of riparian or river trail experience available for the public to experience the river 

• Trail continuity—baseline condition of poor in all reaches with no continuous trails through any 
reach 

• Blue Trail—assessed based on the presence of river hazards/navigability of the river, assessed as 
having good baseline condition for the Middle Reach but poor in the Upper and Lower Reaches 

• Legal access to the river bed (wading) —assessed as very good in all reaches (greater than 75% 
of reach accessible by wading) 

• Legal access to the river bank (walking) —assessed as poor condition in all reaches (less than 
25% of river bank publicly accessible) 
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• Access facilities (pedestrian/ADA access points, parking, boat launches, desirable river features 
for kayaking, tubing, canoeing) —assessed as poor in the Upper and Lower Reaches (no 
facilities) and fair in the Middle Reach (some facilities) 

• Fishing success—assessed by catch rates of brown trout and whitefish, with baseline condition 
of fair in the upper and middle reaches and poor in the lower reach. 

• Blue Ribbon Fishery status—the degree to which a river reach would be able to satisfy criteria 
for designation as a Blue Ribbon Fishery; baseline condition of the Upper Reach was fair, the 
Middle Reach, good, and the Lower Reach, poor. 

3.8.1. Trails 

A river trail for the purposes of the CAP is identified as a trail segment located in the riparian zone of 
Logan River and/or a trail segment providing the river experience (for example, an upland trail segment 
overlooking the river). Currently, no protocol for monitoring and assessing the quality of the trail system 
has been established or implemented throughout the study area reaches. In the CAP, the Logan River 
Task Force proposed that the general quality of river trails condition by evaluating the length of the 
trails, trail continuity, legal access to river bank and river bed, and presence of access facilities. 

The ratio of trail miles per river mile (Trail Miles/ River Miles) by individual reaches will be used to 
account for new trails added as new projects are completed. The internal trails coming into or close to 
the river from the upland trail will be a part of the river trail. The following bracketing of conditions is 
proposed: 

i) Poor Condition: < 50 % 

ii) Fair Condition: 50 – 100 % 

iii) Good Condition: 100 – 150 % 

iv) Very Good Condition: > 150 % 

Trail continuity is designed to capture any breaks, for example at-grade road crossings without the 
pedestrian crossings, and/or signals. The CAP project is not promoting trail development through 
property of unwilling landowners. Therefore, trail continuity would be achieved by routes that connect 
existing and future parks, trails, and access points without necessarily paralleling the river throughout 
the entire river corridor. Possibly property could be acquired for river access or park 
development/expansion. The following bracketing of conditions is proposed: 

i) Poor Condition: more than two breaks within the reach 

ii) Fair Condition: two breaks 

iii) Good Condition: one break 

iv) Very Good Condition: no breaks 

Legal access reflects legal access to river bank and/or river bed using public property, not private 
property. In case of river bed (wading) river is assumed to be a public water (Public Trust Doctrine). For 
both, river bank and bed the evaluation goes as follow: 
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i) Poor: < 25 % of reach length 

ii) Fair: 25 – 50 % of reach length 

iii) Good: 50 – 75 % of reach length 

iv) Very Good: > 75 % of reach length 

Ensuring the legal access also addresses the impact on private property from public recreation. Littering, 
vegetation trampling, damage to fences, parking problems, trespassing or other negative impacts were 
noted by riverside landowners in stakeholder interviews completed by the Task Force leading up to 
development of the CAP. Access facilities, including pedestrian/ADA access points, parking, boat 
launches indicate river access or support river use. The determination of adequacy is based for each 
reach separately: 

i) Poor: adequate on no facility types 

ii) Fair: adequate on 1-2 facility types 

iii) Good: adequate on 2-3 facility types 

iv) Adequate on all 4 facility types 

3.8.2. Blue Recreation/Trail 

A Blue Trail is a river adopted by communities that are dedicated to improving family friendly recreation 
such as fishing, boating, hiking, and wildlife watching, and conserving the river and surrounding lands 
(American Rivers.org, Logan River Blue Trail Master Plan, January 2020). 

The Logan City Council officially adopted the Logan River Blue Trail Master Plan in January 2020. The 
plan envisions the Logan River as a world-class recreational asset adding to existing community 
amenities and tourist attractions. The Plan has four main goals: 

• Improve and develop river access points and improve recreational access to the Logan River 
(including carry-in watercraft access) 

• Create and maintain safe river passage 
• Promote the Logan River Blue Trail as a community amenity 
• Foster community involvement, volunteerism, and stewardship of the Logan River. 

The plan describes existing conditions of the Logan River relative to creating a Blue Trail. Current 
hazards to navigation are described along with appropriate treatments to provide safe passage. The plan 
identifies a network of access points to provide a variety of river experiences, ranging from leisurely 
family floats to day-long river excursions (Figure 11). 

Many of the access points utilize City-owned property and are within Logan River Restoration project 
areas. General concepts for ecologically sound, ADA accessible landings are provided. Existing access 
resources, such as public parking and restrooms, are identified, along with conceptual designs for 
future facilities. The plan lays out a phased development strategy starting with the core area from 
Rendezvous Park to Trapper Park (Phase 1), expanding upstream to Stewart Park and downstream to 
600 South Bridge near 2000 West (Phase 2), and culminating with future additional linkages. However, 
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development of the Logan River Blue Trail should be driven by opportunities as it develops, regardless of 
its phase. In addition to access facilities, this plan outlines the location and concept for a proposed kayak 
play park on a short, section of the river from 100 North to Center Street in Logan. 
For more details on the Logan River Blue Trail please see Logan River Blue Trail Master Plan (January 
2020). 

FIGURE 11. EXISTING CONDITIONS OF THREE REACHES OF LOGAN RIVER WITH CURRENT KNOWN OBSTACLES, LAND 
USES, ROAD AND TRAIL NETWORKS, AND PROPERTY OWNERSHIP ALONG THE RIVER (LOGAN RIVER BLUE TRAIL 
MASTER PLAN, 2020). 

3.8.3. Fishing 

The Logan River supports a popular fishery for native Bonneville cutthroat trout (Oncorhynchus clarkii 
utah), naturalized brown trout (Salmo trutta), stocked rainbow trout (O. mykiss including albino strains), 
and naturalized brook trout (Salvelinus fontinalis). A creel census conducted in the Upper Reach and 
upstream in 2002 revealed that the fishery gets consistent, moderate pressure, is fished by a wide 
variety of anglers, and most angling is catch and release (Budy et al. 2003). The great majority of the 
anglers ranked their fishing trip on the Logan River as “very satisfactory”, the highest possible category, 
demonstrating the popularity of this fishery for recreation enthusiasts; in addition, most (94%) caught 
trout on the Logan River are released, further indicating a community commitment to the future 
sustainability of the resource (Budy et al. 2003). This was consistent with 2017 creel survey where 95% 
of the fish were released (Budy et al., 2017). 

The Trout Unlimited with cooperation of Utah State University, Utah Division of Wildlife Resources and 
USGS performed a creel survey on approximately 6.4 km (4 miles) of the Lower Reach of Logan River 
from April 1st to October 31st, 2019. The angler effort and catch data to calculate mean monthly catch 
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rates were collected. In addition, continuous stream temperature and flow from a river gage was 
collected and monthly means were calculated. The goal of the study was to determine if river flows and 
higher water temperatures influence angler catch rates of Brown Trout in the Lower Reach of Logan 
River (Coleman, DeRito, Penne, Thiede, Budy, 2020). 

3.9. Property Impacts 

The CAP includes two indicators of property impacts. One is potential adverse impacts associated with 
recreation use of the river on private property, such as litter or vandalism. Baseline condition was 
assessed as fair for all reaches, based on interviews and conversations with property owners at the time 
the CAP was being developed. The other indicator is the potential impacts of river restoration projects 
on private property owners. The Task Force also assessed this indicator as fair condition for all reaches 
as the baseline condition, and a key reason why the CAP was developed, to improve public 
input/knowledge of changes being made to the Logan River and to reduce the experience of adverse 
effects from these changes. 

In general, stream proximity and quality have positive effects on property values and sales (Nicholls and 
Crompton, 2017). The effects of restoration projects on residential property value are inconclusive as 
some studies report increases – California properties studies which saw 3 - 13 % increase in property 
value (Streiner and Loomis, 1996) and some report decreases in values – Western Oregon stream 
frontage study showed 3 – 11 % price reduction for an average house (Mooney and Eisgruber, 2001). 
The benefits of river restoration along Logan River are being anecdotally identified but have not been 
systematically measured to date and there is not currently an identified monitoring protocol for these 
indicators. The river trail is one of the most popular places to walk, run and ride in Logan and is used 
extensively by the nearby residents. 

Periodic surveys/interviews of riverside landowners (residential, commercial, and agricultural) could be 
included in the trails monitoring protocol previously described. Even a periodic/annual check-in phone 
call to a limited number of riverfront property owners by a Task Force representative prior to Task Force 
meetings could help maintain interest in the CAP; this is being done informally as projects and activities 
associated with the CAP and other river-focused projects are occurring, but could be better documented 
in Task Force meeting notes, for example. 

3.10. Repeat Photography 

Repeat photography is being used to qualitatively capture the success of individual restoration projects. 
Photography series can help illustrate changes in multiple CAP indicators: riparian vegetation, floodplain 
function, and recreation opportunity. Repeat photography is also being used in public outreach 
materials: brochures, website, signage. BIO-WEST is collaborating with Utah Department of Agriculture 
and Utah Water Watch to collect a restoration-project-based repeat photography database. BIO-WEST 
and the volunteer through Utah Water Watch takes photographs several times per year to show 
conditions prior to construction/restoration, during, and after restoration is complete (Figure 12). In 
addition to ground repeat photography, some aerial drone images are repeated over time as well 
(Figure 13). 
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FIGURE 12. REPEAT PHOTOGRAPHY AT LOGAN RIVER RESTORATION AT STEWART NATURE PARK. 

FIGURE 13. AERIAL REPEAT PHOTOGRAPHY OF LOGAN RIVER RESTORATION AT RENDEZVOUS PARK. 

4. LOGAN RIVER RESTORATION PROJECTS 
4.1. Projects Completed 

- Denzil Stewart Nature Park 

- Rendezvous Park and Lower Golf Course 

- Main Street to 100 East 

Revegetation and weed control are still in progress for these projects. 

1.2. Current projects and maintenance 
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- Logan City removed accumulated gravels in the upper end of the upper pool at 
Rendezvous Park which was used for riprap work on the eroding banks 
upstream of the golf cart bridge and upstream of the upper pool. This work was 
completed and the site reseeded April 2020. Additional wetland plantings will 
be planned when the Covid19 social distancing protocols are not needed. 

1.3. Planned Projects 

Stream restorations of wetland mitigation projects for: 

- Kunzler Property East – part of SR30 Wetland Mitigation, Park Ave to 10th West 
(UDOT) 

- Kunzler Property West – 73-acre conservation easement below 10th West (Logan 
City) 

1.4. Potential Projects 

- UWRL hillslope stabilization (Logan City, US Army Corps of Engineers) 

- Crockett Diversion to Denzil Stewart Nature Park – diversion structure remodel, 
two bridge replacements, trail connections 

- Providence Canal Diversion to River Heights Bridge – fish barrier removal, 
diversion and canal replacement, bank stabilization, floodplain restoration 

- Main Street West (?) 

- Restoration of upstream portion of the Golf Course Reach (Logan City) 

- Projects included in the Logan River Blue Trail Master Plan 
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