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Acronyms and Abbreviations 

Applicant Wagon Trail Energy Center, LLC c/o NextEra Energy Resources, LLC 

BMP best management practice 

ESCP Erosion and Sediment Control Plan 

Facility Wagon Trail Solar Project 

K factor erosion factor that indicates the susceptibility of a soil to sheet and rill 
erosion by water 

NPDES National Pollutant Discharge Elimination System 

NRCS Natural Resources Conservation Service 

OAR Oregon Administrative Rule 

ODEQ Oregon Department of Environmental Quality 

SPCC Plan Spill Prevention, Control, and Countermeasure Plan 
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1.0 Introduction 

Wagon Trail Energy Center, LLC c/o NextEra Energy Resources, LLC (Applicant) proposes to 
construct and operate the Wagon Trail Solar Project (Facility), a solar energy generation facility and 
related or supporting facilities in Morrow County, Oregon. This Exhibit I was prepared to meet the 
submittal requirements in Oregon Administrative Rule (OAR) 345-021-0010(1)(i).  

2.0 Analysis Area 

The analysis area for soil resources is defined in the Project Order as “the area within the site 
boundary” (ODOE 2021). The site boundary is defined in Exhibits B and C and is shown on Figure I-
1. 

3.0 Identification and Description of Soil Types 

OAR 345-021-0010(1)(i) Information from reasonably available sources regarding soil conditions 
and uses in the analysis area, providing evidence to support findings by the Council as required by 
OAR 345-022-0022, including: 

(A) Identification and description of the major soil types in the analysis area. 

According to the Natural Resources Conservation Service (NRCS) web-based soil survey (NRCS 
2018), there are 17 major soil types in the analysis area (Table I-1; Figure I-1). These soil types are 
characterized as low to very high permeability, with areas of fertile silt loams in loess deposits (i.e., 
wind-blown silt with lesser and variable amounts of sand and clay) on the flatter surfaces and 
mixed origin alluvium soils.  Soils within the analysis area have wind erodibility group numbers 
from 3 to 7, which is considered low to moderate in terms of wind erosion potential.  

Soils within the analysis area have a K factor (erosion factor that indicates the susceptibility of a soil 
to sheet and rill erosion by water) that ranges from approximately 0.10 to 0.55, which could be 
considered slightly to moderately severe in erodibility, and subject to sheet erosion and rill erosion 
by water (NRCS 2018). However, precipitation is limited in the analysis area; the historical average 
of precipitation and snow received in nearby Lexington, Oregon, ranges between 1 and 11 inches 
annually, most of which occurs between November and April (USA.com 2020). Soils with slopes less 
than 7 percent compose approximately 84 percent of the analysis area.  

Expansive soils are characterized by their ability to undergo significant volume change (shrink and 
swell) due to variation in soil moisture content. Expansive soils generally have high amounts of 
clayey content. However, it is noted that soil moisture is generally low in the vicinity of the Facility 
site and that expansive soils are not likely to be present.  
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Table I-1. General Description of Mapped Soil Units in the Analysis Area 

Soil Type 
ID 

Soil Unit Acreage 
Setting Within 
Project Area 

Approximate 
Thickness 

Formation Setting Permeability Runoff 
Hazard for Erosion1 

(WEG/K Factor) 

22 
Kimberly fine 
sandy loam 

103.98 
Nearly level (in 
floodplains) 

> 7 feet Mixed Alluvium Very High Low 3/0.32 

78 
Xeric 
Torriorthents 

221.01 Nearly level > 7 feet Eolian sands and alluvium Very High Low 3/0.24 

13D 
Gravden very 
gravelly loam 

0.32 
5 to 20 percent 
slopes 

> 7 feet Gravelly alluvium and colluvium Low High 7/0.15 

13E 
Gravden very 
gravelly loam 

117.08 
20 to 40 percent 
slopes 

> 7 feet Gravelly alluvium and colluvium Low High 7/0.15 

28E 
Lickskillet very 
stony loam 

87.96 
7 to 40 percent 
slopes 

43 
loess mixed with colluvium 
from basalt 

Low High 7/0.2 

29F 
Lickskillet-
Rock outcrop 
complex 

0.31 
40 to 70 percent 
slopes 

0 
loess mixed with colluvium 
from basalt 

Low High No Data/0.2 

45B 
Ritzville silt 
loam 

3,138.09 
2 to 7 percent 
slopes 

>7 feet 
loess mixed with small amounts 
of volcanic ash 

High 
Moderately 

Low 
5/0.49 

45C 
Ritzville silt 
loam 

195.57 
7 to 12 percent 
slopes 

>7 feet 
loess mixed with small amounts 
of volcanic ash 

High 
Moderately 

Low 
5/0.49 

47E 
Ritzville silt 
loam 

35.52 
20 to 40 percent 
south slopes 

>7 feet 
loess mixed with small amounts 
of volcanic ash 

High 
Moderately 

Low 
5/0.49 

70B 
Warden very 
fine sandy loam 

90.44 
2 to 5 percent 
slopes 

>7 feet 
loess over calcareous lacustrine 
deposits 

High 
Moderately 

Low 
3/0.55 

71A 
Warden silt 
loam 

516.12 
0 to 2 percent 
slopes 

>7 feet 
loess over calcareous lacustrine 
deposits 

High 
Moderately 

Low 
3/0.55 

71B 
Warden silt 
loam 

998.32 
2 to 5 percent 
slopes 

>7 feet 
loess over calcareous lacustrine 
deposits 

High 
Moderately 

Low 
3/0.55 

71C 
Warden silt 
loam 

23.89 
5 to 12 percent 
slopes 

>7 feet 
loess over calcareous lacustrine 
deposits 

High 
Moderately 

Low 
3/0.55 
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Soil Type 
ID 

Soil Unit Acreage 
Setting Within 
Project Area 

Approximate 
Thickness 

Formation Setting Permeability Runoff 
Hazard for Erosion1 

(WEG/K Factor) 

71D 
Warden silt 
loam 

19.89 
12 to 20 percent 
slopes 

>7 feet 
loess over calcareous lacustrine 
deposits 

High 
Moderately 

Low 
3/0.55 

75B Willis silt loam 1,207.12 
2 to 5 percent 
slopes 

>7 feet loess over cemented alluvium Moderate 
Moderately 

High 
5/0.55 

75C Willis silt loam 689.02 
5 to 12 percent 
slopes 

>7 feet loess over cemented alluvium Moderate 
Moderately 

High 
5/0.55 

75D Willis silt loam 4.84 
12 to 20 percent 
slopes 

>7 feet loess over cemented alluvium Moderate 
Moderately 

High 
5/0.55 

1.  A wind erodibility group (WEG) consists of soils that have similar properties affecting their susceptibility to wind erosion in cultivated areas. The soils assigned to group 1 are the most susceptible 
to wind erosion, and those assigned to group 8 are the least susceptible. 
Erosion factor K (Kw for the whole soil) indicates the susceptibility of a soil to sheet and rill erosion by water. Factor K is one of six factors used in the Universal Soil Loss Equation (USLE) and the 
Revised Universal Soil Loss Equation (RUSLE) to predict the average annual rate of soil loss by sheet and rill erosion in tons per acre per year. The estimates are based primarily on percentage of 
silt, sand, and organic matter and on soil structure and saturated hydraulic conductivity (Ksat). Values of K range from 0.02 to 0.69. Other factors being equal, the higher the value, the more 
susceptible the soil is to sheet and rill erosion by water 

   

.
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The 17 major soil types are grouped into soil series, which are discussed below along with the 
percentage of each soil in the overall site boundary. Soils given the same soil series name possess 
the same characteristics across the landscape. 

• Kimberly Fine Sandy Loam (1.4 percent) — This soil series consists of well-drained soils 
that formed in alluvium of mixed origin. The approximate thickness is greater than 7 feet 
with a slope of 2 percent. The hazard for wind and water erosion is moderate. This soil has a 
very high permeability and low runoff. 

• Xeric Torriorthents (3.0 percent) — This soil series consists of eolian sands and alluvium 
material. The approximate thickness is greater than 7 feet with a nearly level slope. The 
hazard for wind and water erosion is moderate. The soil has a very high permeability with a 
low runoff.   

• Gravden Very Gravelly Loam (1.6 percent) — This soil series consists of poorly drained 
soils that formed in gravelly alluvium of mixed origin. The approximate thickness is greater 
than 7 feet with slopes varying from 5 to 40 percent. The hazard for wind and water erosion 
is low in slopes 5 to 20 percent and low to moderate in slopes 20 to 40 percent. This soil has 
low permeability and high runoff. 

• Lickskillet Very Stony Loam (1.2 percent) — This soil series consists of poorly drained 
soils that formed in stony colluvium comprising loess, rock fragments, and residuum 
weathered from basalt and rhyolite. The approximate thickness is 43 feet with slopes 
between 7 to 40 percent. The hazard for wind and water erosion is low. The soil has a low 
permeability and high runoff. 

• Lickskillet-Rock Outcrop Complex (<0.1 percent) — This soil series consists of shallow, 
poorly drained soils that formed in stony colluvium comprising mixed loess, rock fragments, 
and residuum weathered from basalt and rhyolite. The approximate thickness is 2 to 20 
inches with a slope varying from 40 to 70 percent. The hazard for wind and water erosion is 
low to moderate. The soil has a low permeability and high runoff.  

• Ritzville Silt Loam (45.2 percent) — This soil series consists of loess mixed with small 
amounts of volcanic ash. The approximate thickness is greater than 7 feet with slopes 
varying from 2 to 40 percent. The hazard for erosion is moderate in slopes between 2 and 7 
percent and moderate to severe in slopes of 7 to 40 percent. The soil has a high 
permeability with a moderately low runoff. It is noted that most of the Ritzville Silt Loam 
soils (93 percent) have slopes between 2 and 7 percent.  

• Warden Very Fine Sandy Loam (1.2 percent) — This soil series consists of well-drained, 
very fine sandy loess over a calcareous lacustrine deposit. The approximate thickness is 
greater than 7 feet with slopes of 2 to 5 percent. The hazard for wind and water erosion is 
moderate. The soil has a high permeability with a moderately low runoff. 
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• Warden Silt Loam (20.9 percent) — This soil unit consists of well-drained, very fine silty 
loess over a calcareous lacustrine deposit. The approximate thickness is greater than 7 feet 
with slopes of 0 to 20 percent. The hazard for wind and water erosion is moderate in slopes 
between 0 and 2 percent, moderate in slopes between 2 and 5 percent, and moderate to 
severe in slopes varying from 5 to 20 percent. The soil has a high permeability with a 
moderately low runoff. It is noted that most of the Warden Silt Loam soils (92 percent) have 
slopes between 0 and 5 percent. 

• Willis Silt Loam (25.5 percent) — This soil unit consists of soils formed in loess over 
cemented alluvium. The approximate thickness is greater than 7 feet with slopes varying 
from 2 to 12 percent. The hazard for erosion is moderate in slopes varying from 2 to 5 
percent and severe in slopes varying from 5 to 12 percent. The soil has a moderate 
permeability and moderately high runoff. The hazard of water erosion is high and the 
hazard of wind erosion is low to moderate. It is noted that most of the Willis Silt Loam soils 
(64 percent) have slopes between 2 and 5 percent. 

4.0 Current Land Use within the Analysis Area 

OAR 345-021-0010(1)(i)(B) Identification and description of current land uses in the analysis 
area, such as growing crops, that require or depend on productive soils. 

The land uses within the analysis area consist of private agricultural land generally used for 
dryland winter wheat production with small areas of grassland. This land is primarily zoned 
Exclusive Farm Use by Morrow County with a small area zoned Public (see Exhibit K). The analysis 
area includes some areas with soils defined as High Value Farmland by the NRCS (2018). See 
Exhibit K for a definition and analysis of the High Value Farmland present within the analysis area. 

5.0 Project Soil Impacts 

OAR 345-021-0010(1)(i)(C) Identification and assessment of significant potential adverse 
impact to soils from construction, operation and retirement of the facility, including, but not 
limited to, erosion and chemical factors such as salt deposition from cooling towers, land 
application of liquid effluent, and chemical spills. 

5.1 Construction 

Construction of the solar arrays will require a variety of activities that have the potential for 
adversely impacting soils. Activities that may result in potential adverse soil impacts include:  

• Clearing and grubbing of vegetation in temporary construction areas, solar array, and new 
access roads; 

• Constructing new access roads; 
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• Hauling heavy equipment and other truck traffic for the delivery of aggregates, concrete, 
water, solar components, and construction supplies; and 

• Fueling or maintaining construction equipment or vehicles. 

The portions of the analysis area that will be graded are expected to result in a balanced cut-and-fill 
quantity of earthwork to maintain the existing conditions to the extent practicable for the 
protection of the equipment and facilities. 

Acres of temporary and permanent disturbance by disturbance type are identified in Exhibit C. 
Impacts to soil, such as erosion, resulting from construction activities would be limited through:  

• Avoiding sensitive soil areas to the extent practicable;  

• Maintaining a Spill Prevention, Control, and Countermeasure Plan (SPCC Plan);  

• Implementing a Dust Control Plan prior to construction; 

• Implementing the erosion and sediment control best management practices (BMPs) 
included in the final Erosion and Sediment Control Plan (ESCP), as required by the Oregon 
Department of Environmental Quality (ODEQ) National Pollutant Discharge Elimination 
System (NPDES) 1200-C Construction Stormwater Discharge General permit (see 
Attachment I-1 for the draft ESCP; the Certificate Holder will apply for the permit before 
construction via the Oregon Department of Environmental Quality’s online Your DEQ Online 
platform1 and shall finalize the ESCP prior to construction); and 

• Implementing appropriate site restoration practices following construction as described in 
the ESCP (Attachment I-1) and the Draft Reclamation and Revegetation Plan (see Exhibit P, 
Attachment P-3). 

5.2 Operation 

Operational activities will not result in impacts to soils as activities will be restricted to access 
roads and no ground disturbance will occur. Construction and post-construction revegetation 
efforts identified in the Draft Reclamation and Revegetation Plan (see Exhibit P, Attachment P-3) 
will provide for long-term soil stability during operation in areas that were temporarily disturbed. 

The inverters, transformers, and the battery storage system will be stored in completely contained, 
leak-proof modules on concrete pads to capture any leaks that may occur (see Exhibit B). Operation 
and maintenance staff will conduct inspections of the inverters, transformers, and battery system 
according to the manufacturer’s recommendations, which are assumed to be monthly inspections. 
In addition, an SPCC Plan will be developed to manage, prevent, contain, and control potential 
releases, and provide provisions for quick and safe cleanup of hazardous materials (see Exhibit G). 
The potential for soil contamination will be limited by not maintaining substantial supplies of 
hazardous materials on site, and by observing appropriate safety measures during maintenance 
procedures.  

 
1 https://ordeq-edms-public.govonlinesaas.com/pub/login?web=1 
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5.3 Decommissioning 

In the event of decommissioning, potential erosion hazards will be similar to those occurring during 
construction. Measures similar to those employed during construction and operation will be used 
during decommissioning to prevent and control erosion, to prevent spills, and to revegetate 
disturbed areas.  

6.0 Mitigation Measures 

OAR 345-021-0010(1)(i)(D) A description of any measures the applicant proposes to avoid or 
mitigate adverse impact to soils. 

The Applicant will rely on the following measures to avoid or minimize adverse impacts on soils.  

• Preserve Existing Vegetation – To the extent practicable, existing vegetation will be 
preserved. Where vegetation clearing is necessary, root systems would be conserved if 
possible.  

• Erosion Control Measures – During construction, the Applicant will implement BMPs for 
erosion, including perimeter controls (e.g., silt fence), soil stabilization (e.g., mulching or 
tackifiers), and dust control as outlined in the Facility-specific ESCP and the 1200-C 
Construction Stormwater Discharge General Permit (see draft ESCP in Attachment I-1). 

• Reclamation and Revegetation – The Applicant will provide long-term soil stability by 
reseeding disturbed areas to reestablish vegetation. Temporarily impacted areas that are 
reseeded will be monitored for restoration and reclamation success according to the 
Applicant’s Draft Reclamation and Revegetation Plan (see Exhibit P, Attachment P-3).  

• Pollutant Management – During construction, source control measures will be 
implemented to reduce the potential of chemical pollution to surface water or groundwater 
during construction. SPCC plans for construction and operation will be prepared for each 
phase of the Facility that outline the site-specific handling and reporting measures (see 
Exhibit G).  

7.0 Monitoring Program 

OAR 345-021-0010(1)(i)(E) The applicant’s proposed monitoring program, if any, for adverse 
impact to soils during construction and operation. 

Erosion and sediment control measures will be inspected and maintained regularly during 
construction as required by the ODEQ NPDES 1200-C Construction Stormwater Discharge General 
Permit. The Applicant will monitor the restoration success of temporarily disturbed areas 
according to the Draft Reclamation and Revegetation Plan and ESCP. No adverse impacts to soils are 
expected from operation; therefore, no monitoring program for operation is proposed. 
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8.0 Conclusions 

The evidence provided in this exhibit demonstrates that the requirements specified in OAR 345-
022-0022 have been met because the Facility is not likely to result in significant adverse impacts to 
soils. The potential impacts from erosion during construction are anticipated to be minimal and are 
addressed through erosion-control measures as described above and in the ESCP as required by the 
NPDES 1200-C Construction Stormwater Discharge General Permit. Subsequent revegetation 
efforts identified in the Draft Reclamation and Revegetation Plan (see Exhibit P, Attachment P-3) 
will provide for long-term soil stability during operation. Restricting operational activity to 
permanent roads will minimize erosion. Taking this into account, the Oregon Energy Facility Siting 
Council may conclude that the design, construction, and operation of the Facility, as proposed, is not 
likely to result in a significant adverse impact to soils.  

9.0 Submittal Requirements and Approval Standards 

9.1 Submittal Requirements 

Table I-2. Submittal Requirements Matrix 

Requirement Location 

OAR 345-021-0010(1)(i) Information from reasonably available sources regarding soil 
conditions and uses in the analysis area, providing evidence to support findings by the 
Council as required by OAR 345-022-0022, including: 

– 

(A) Identification and description of the major soil types in the analysis area. Section 3.0 

(B) Identification and description of current land uses in the analysis area, such as 
growing crops, that require or depend on productive soils. 

Section 4.0 

(C) Identification and assessment of significant potential adverse impact to soils from 
construction, operation and retirement of the facility, including, but not limited to, 
erosion and chemical factors such as salt deposition from cooling towers, land 
application of liquid effluent, and chemical spills. 

Section 5.0 

(D) A description of any measures the applicant proposes to avoid or mitigate adverse 
impact to soils. 

Section 6.0 

(E) The applicant’s proposed monitoring program, if any, for adverse impact to soils 
during construction and operation. 

Section 7.0 
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9.2 Approval Standards 

Table I-3. Approval Standard 

Requirement Location 

OAR 345-022-0022 Soil Protection  

To issue a site certificate, the Council must find that the design, construction and operation 
of the facility, taking into account mitigation, are not likely to result in a significant adverse 
impact to soils including, but not limited to, erosion and chemical factors such as salt 
deposition from cooling towers, land application of liquid effluent, and chemical spills. 

Sections 5.0, 6.0, 7.0, and 
8.0 
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13D: Gravden very gravelly loam, 
5 to 20 percent slopes
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7 to 40 percent slopes
29F: Lickskillet-Rock outcrop complex, 
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2 to 7 percent slopes
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5 to 12 percent slopes
71D: Warden silt loam, 
12 to 20 percent slopes
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2 to 5 percent slopes
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5 to 12 percent slopes

78: Xeric Torriorthents, nearly level
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Soil Map Unit
13E: Gravden very gravelly loam, 
20 to 40 percent slopes

22: Kimberly fine sandy loam
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7 to 40 percent slopes
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2 to 7 percent slopes
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2 to 5 percent slopes
75C: Willis silt loam, 
5 to 12 percent slopes
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Exhibit I: Soil Conditions 
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